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The Tomosynthesis study in Bergen – the To-be trial
Approved by the Regional Committees for Medical and Health Research Ethics in the South East of Norway
(official record number 2015/424) and registered at ClinicalTrials.gov (NCT02835625)
Principal investigator: Solveig Hofvind, PhD, Cancer Registry of Norway
solveig.hofvind@kreftregisteret.no

Protocol synopsis –
Version 1; July 2016, Version 2: February 2019
Study title

Digital breast tomosynthesis – the future screening tool for breast cancer?

Study phase

Data will be collected from a two year recruitment period (2016 and 2017) and
for two years after the recruitment period, for estimation of interval and breast
cancer in consecutive screening round

Background

Digital breast tomosynthesis (DBT) is an advancement of mammography, and has
the potential to overcome limitations of standard digital mammography (DM).
The use of DBT+DM roughly doubles the radiation dose compared to DM alone.
As a result, synthetic 2D mammograms (SM) was developed using raw-data from
the DBT acquisition to minimize the radiation burden to women. As of yet, there
is insufficient evidence to draw any conclusions about the overall balance of
benefits and harms of using DBT+SM in a population-based screening program.

Study aim

To investigate the potential superiority of first generation DBT+SM versus DM in
an organized population-based screening program

Study setting

The breast center at Haukeland University hospital, as a part of the national
screening program, BreastScreen Norway

Study design

A large-scale, parallel group, superiority RCT

Outcome measures

Primary outcome:
Screen-detected breast cancer
Secondary outcomes:
Recalls, positive predictive value of recalls and biopsies, prognostic and
predictive tumor characteristics, economical aspects
Other Outcome Measures:
Consensus, time spent on screen-reading and consensus, mammographic features,
radiation doses and other early performance measures

Study population

After two years of follow up of the individual women:
Interval cancer and screen-detected breast cancer among consecutively screened
women
The target group is 45 000 women aged 50-69. We expect 75% attendance rate in
the program, and 90% participation rate in the trial, resulting in 30 000 women in
total, 15 000 in each arm
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Inclusion/exclusion
criteria

Inclusion criteria: Women who attend BreastScreen Norway with a complete
screening exam and signed an informed consent

Exclusion criteria: Women with breast implants were not considered for
participation in the trial. Women who have prior history of breast cancer or
metastatic melanoma, or who report breast symptoms when attending for
screening examination will be screened as usual, but excluded postrandomization.
Randomization

Fully concealed, simple randomization and 1:1 allocation ratio. The intervention
will not be blinded

Procedures

Screening with two-view DBT+SM or two-view standard DM. Independent
double reading of the screening mammograms, by a pool of eight breast
radiologists. All cases with a positive score will be discussed at a consensus
meeting where the decision of whether to recall the women for further assessment
will be taken

Assessments

Women recalled will undergo further assessment, such as additional imaging and
needle biopsy

Sample size calculation

In a population with an estimated screen-detected breast cancer rate of 0.60%, we
calculated that with 15,000 women in each arm, we could observe an increase in
prevalence from about 0.60% with DM to 0.88% with DBT, with 80% power
using a two-sided significance threshold of 5%

Statistical analysis

Variables will be described and tested using chi squared tests, t-tests, one way
ANOVA and Z tests. The primary outcome will be analyzed with a log-binomial
regression model and presented as crude risk ratios with a 95 % confidence
interval

Safety considerations

In addition to adhering to the ethical approvals obtained, an interim analysis will
be performed after 1 year and published in a peer-reviewed journal to control
radiation dose and selected early performance measures

Project management

Consortium:
Haukeland University Hospital
Cancer Registry of Norway
University of Oslo

The consortium appoints a Steering Committee. The project group is led by PI
Solveig Hofvind.
Study sponsor

The Norwegian Research Council
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Summary
Digital breast tomosynthesis – a future screening tool for breast
cancer?
The tomosynthesis trial in Bergen – the To-Be trial
The To-Be trial is a randomized controlled trial (RCT) aimed at investigating early performance
measures and costs associated with the use of digital breast tomosynthesis including synthetic twodimensional mammograms (DBT) versus standard digital mammography (DM). The study is taking
place in Bergen as a part of BreastScreen Norway, a population-based screening program for breast
cancer. The program offers women aged 50-69 years biennial mammographic screening, and is
administered by the Cancer Registry of Norway.

The To-Be trial recruited women to the study in 2016 and 2017. Analyses will performed and outcome
data collected for least 4-6 years after the recruitment period. (For more details, refer to Time frame).

The To-Be trial was approved by the Regional Committees for Medical and Health Research Ethics
(official record number 2015/424), and registered at ClinicalTrials.gov (NCT02835625).

Study protocol
1.0

Background

Breast cancer is the most common cancer in women worldwide (1), as well as in Norway where about
3500 women are diagnosed annually (2). About one third of cases are diagnosed among women
participating in BreastScreen Norway, the organized population-based breast cancer screening
program in Norway. Screened women have been shown to have up to 40% lower breast cancer
mortality compared to non-screened women (3-5). Compared to non-screened women, those with
screen-detected cancer are diagnosed with earlier stage disease, and more often treated with breast
conserving treatment instead of mastectomy compared (6). However, mammographic screening is
also associated with negative outcomes such as increased incidence of slow growing tumors that
would not have been diagnosed during the women’s lifetime if she had not attended screening
(overdiagnosis), overtreatment, and false positive screening results. Mammographic screening could
be improved by increasing the sensitivity and specificity of the screening test.
Three-dimensional digital breast tomosynthesis (DBT) is a new screening tool, which some argue is
better than standard digital mammography (DM) (7-17). This claim is based on observations of a lower
risk of recall (call-back for further examination after abnormal findings on the screening
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mammograms), and more screen-detected cancers. These observations stem from three prospective
(7-9) and eight retrospective studies (10-17). However, all the retrospective studies were performed in
the U.S. where the screening differ substantially from the screening in Norway and Europe (18, 19).

1.1
Current knowledge
DM is the most commonly used screening tool to detect breast cancer in Europe today (20). DM was
fully implemented in the Norwegian screening program in 2011. DBT has the potential to reduce the
effect of tissue superimposition and is capable of improving the sensitivity of the interpretation for
some examinations. This technology is often used in addition to DM. Some vendors offer synthetic
two-dimensional mammograms (SM) generated from the DBT data, and studies have shown similar
levels of breast cancer detection from SM when compared to standard DM (23-25). A systematic
review from 2013 concluded that two-view DBT had equal or better accuracy compared with two-view
DM, while one-view DBT did not have better accuracy than two-view DM (26). This review highlighted
the urgent need for large screening studies of this technology to complement the available evidence.

the sensitivity of DM can be as low as 50% for women with mammographically dense breasts (21) and
studies have shown a 4-5 times higher risk of breast cancer in women with dense versus fatty breasts
(22). Whether women with dense breasts should be screened with other modalities, such as DBT, in
addition to or as an alternative to DM, is debated.

1.2

Studies on performance measures

Prospective studies: The STORM-trial in Italy (8), the Oslo Tomosynthesis Study in Norway (7), and
the Malmo-trial from Sweden (9) compared performance measures (i.e. recall, cancer detection,
positive predictive value, tumor characteristics) among women screened with DM and DBT with DM or
SM. The STORM trial compared the outcome of sequential screen-readings whereby the same
radiologists read DM first, and thereafter DBT. A significant higher rate of screen-detected cancer,
2.7/1000 and a lower recall rate was observed for DBT+DM compared with DM. The Oslo trial
assigned the radiologists to read DM or DBT+DM. They found an increase of 1.9 cancers/1000 screens
using DM or DBT+SM. The additional cancers were mostly invasive cancers and the recall rate
decreased. The Malmo-trial compared the outcome of two-view DM with one view DBT. A significant
increase of 2.6 cancers/1000 screened for one-view DBT was observed, but the recall rate increased.
The majority of screen-detected cancers were invasive (17 of 21).
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Retrospective studies: Results from eight retrospective studies of DBT combined with DM have been
published to date (10-17). All of these studies were conducted in the U.S., where screening protocols
differ substantially from the European Guidelines used in Norway and elsewhere in Europe (18). Two
of these studies (12, 13) compared performance measures before and after the introduction of DBT,
while one (10) compared the outcome of DM versus DM+DBT within the same timeframe. A trend
towards a higher rate of screen-detected cancer and reduced recall rate was observed in all the
studies.

Economic studies: Only two studies, both from the U.S., have considered the costs associated with
DBT (27, 28). One study concluded that DBT+DM resulted in cost savings compared with standard DM
in a simulated screening cohort, mainly due to fewer recalls and earlier diagnosis, while the other
study concluded that DBT+DM might be cost-effective for women with dense breasts.

1.3
Gaps in the knowledge on screening with DBT
Using DM+DBT seems to have the potential to decrease the recall rate, and to increase the positive
predictive values of recalls (PPV-1) and needle biopsies (PPV-2), and the rate of screen-detected
cancer. However, the interval cancer rates and cancer rates in the subsequent screening round
remains unexplored. Moreover, the results available in 2015 come from research using equipment
from two vendors only, Hologic and Siemens. Equipment from different vendors differs in construction
and may result in different outcomes with respect to parameters such as image quality, dose and
clinical outcome measures. To our knowledge in July 2015, no studies had reported results from
screening women with DBT+SM from General Electric (GE).
We hypothesize that DBT+SM will have a limited effect on recall rates in Norway, which are aleady
substantially lower than in the U.S. at 2-3% (18). Conversely, PPV-1 and -2 have the potential for
improvement. PPV-2 has not been reported in studies using DBT+DM so far. The effectiveness of
mammographic screening is typically measured in terms of reduction in breast cancer mortality, and
rates of overdiagnosis, and interval cancer. Estimation of these measures, requires 10 and 2-4 years of
follow-up, respectively (29, 30). It is unbefitting to wait this long before drawing conclusions about the
utility of DBT, given the potential for an increased cancer detection rate. Nonetheless, the benefits of
an increased detection rate are controversial due to the issue of overdiagnosis. It is thus of substantial
importance to describe the prognostic and predictive histopathological characteristics of tumors
detected with DBT versus DM.
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Another issue associated with DBT is an increase in radiation dose if DM is additionally used for
screening during a DBT examination (26, 31). Using one-view DBT may reduce radiation dose
compared with two-view DM (32), while DBT+SM minimizes the additional dose (32). Radiation doses
have been shown to vary between vendors (33).
The economic aspects of implementing DBT are only reported from models based on data from the
U.S. (27, 28). These results can not be generalized to a Norwegian setting. Our project has the
potential to explore all the remaining unknowns described above.
1.4
Study hypothesis
The hypothesis of this RCT is that the proportion of screen-detected breast cancer will be higher for
DBT versus DM. In a population with an estimated screen-detected breast cancer proportion of 0.60%,
we calculate that 15,000 women in each arm will be required to be able to show a statistically
significant increase in detection rates of 0.28 percentage points (from 0.60% with DM to 0.88% with
DBT), with 80% power and a two-sided significance threshold of 5%.

2.0

Methods and materials

2.1

Study design

The To-Be trial is designed as a large-scale parallel group RCT where the outcome of the novel
screening technique DBT is tested in an everyday screening setting.
According to standard procedures, 10-12 women will be invited for screening per hour. Screening will
take place at a dedicated screening unit. One radiographer will welcome and register the women at
the screening unit, and perform the randomization. A team of two radiographers will perform the
screening examination. All women will undergo standard two-view (cranio-caudal and mediolateral
oblique views) DBT or DM. We will use imaging equipment from GE (SenoClaire 3D Breast
Tomosynthesis™). The DBT acquisition consist of nine low-dose exposures with an angle of 25 degrees,
reconstructed into 1 mm and 10 mm planes, as well as synthetic mammograms (SM) constructed from
the tomosynthesis planes. Screen-reading will be performed on IDI workstations, each with two five
megapixel monitors (GE Healthcare MammoWorkstation Version 4.7.0 Image Diagnost). The total
storage requirement for the raw and processed image data is 500-3000 MB per examination with DBT,
and 60-80 MB for DM.
2.2
Enrolment criteria
The To-Be trial will be performed in an everyday screening setting. All women who attend
BreastScreen Norway in the city of Bergen during the recruitment period, 2016-2017, will be asked to
participate in the trial. Those who agree and provide written informed consent will be randomized to
7

screening with either DBT or DM using a 1:1 simple allocation ratio based on the 11-digit personal
identification number assigned to all Norwegian residents. Those who do not consent to participate
will be screened with DM.
2.3
Screen reading
All screening mammograms will be read using independent double reading according to standard
protocol and procedures, which include two views of each breast for DM, and two-view SM and 1 mm
planes of each breast for DBT. Two-view 10 mm slabs will be available for DBT and used in challenging
cases. Prior DM screening mammograms are available for subsequently screened women.
Each breast are assigned a score of 1-5 by each radiologist. A score of 1 indicating screening
examinations negative for abnormality; 2, probably benign; 3, intermediate suspicion; 4, probably
malignant; and 5, high suspicion of malignancy. If either radiologist assign a score of 2 or higher to one
or both breasts, a consensus meeting (hereafter referred to as consensus) with two or more
radiologists is held to determined whether to call the woman back for further assessment (recall).
Further assessment of recalled women will include additional mammographic imaging and/or
ultrasound, potentially a needle biopsy, and occasionally MRI. Recall assessment will take place at the
Breast Center at Haukeland University Hospital in Bergen.
A pool of eight radiologists with 0-19 years of experience in screen-film and/or digital mammography
(mean 7 years) will take part in screen-reading, consensus and follow-up assessment. All radiologists
will also do assessments for recalled women and diagnostic examinations. DBT has been available as a
diagnostic method at the Breast Center for about one year prior to starting the trial, but had never
been used for screening. All radiologists attended a DBT reading training session before they started
screen-reading in the trial. Moreover, a pilot study performed eight weeks pre-trial.
2.4
Outcome measures
The recruitment period in the to-Be trial is January 2016 to December 2017. Quality assurance, interim
and final analyses were divided into four stages:
Stage 0: Quality assurance parameters, according to the program’s protocol, is performed continuously
Stage I: Analyses from the first year of the recruitment period for selected indicators - To ensure
complete data we need to wait 6 months after the first year of the recruitment period
Stage II: Complete analyses from the recruitment period in addition to cancers. To ensure complete
data we need to wait 12 months after the recruitment period
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Stage III: Complete analyses from the recruitment period, including interval and consecutive round
screen-detected breast cancer. To ensure complete data we need to wait 30-36 months after the
recruitment period

Stage I: Interim analyses, results from one year of screening – one year of recruitment
 Consensus
 Recall
 Time spent on screen-reading
 Time spent on consensus
 Radiation dose
Stage II: Analyses, after two years of screening – results from one screening round – complete
recruitment period
 Consensus
 Recall rates, including false positive screening results
 Biopsy
 Screen-detected ductal carcinoma in situ (DCIS) and invasive breast cancer
 Positive predictive value of recalls (PPV-1)
 Positive predictive value of biopsies (PPV-2)
 Histopathologic characteristics of screen-detected tumours (histologic type, tumour diameter,
histologic grade, lymph node involvement and subtype)
 Mammographic features among the recalled women
 Radiologist performance
 Early costs associated with screening, diagnosis, treatment and follow-up
Stage III: Two years after the recruitment period
 Interval breast cancer and screen-detected breast cancer among consecutively screened
women
 Costs associated with interval breast cancer and screen-detected breast cancer among
consecutively screened women
Other topics that will be investigated
 Compression force and pressure applied for the two techniques
 Aspects described above stratified by automated measurements of mammographic density
 Radiation doses
 Further parameters will be added
2.5
Statistical analysis
Rates of consensus, recall, biopsy, screen-detected, and interval breast cancer will be presented per
100 or 1000 screening examinations. Positive predictive values of recall and needle biopsy will be
presented as percentages. The distribution of mammographic features reported by radiologists and
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histopathologic tumor characteristics will be reported as percentages for cases with non-missing
values. Compression force and pressure, tumour diameter in mm, and radiation dose will be described
using mean and median values. We will estimate mean and median time spent screen-reading and at
consensus in minutes and seconds (min: sec). Analyses will be categorized and stratified by screening
technique (DBT/DM), age, screening history, histopathologic tumor characteristics, reader volume,
and mammographic density. The descriptive statistics will be tested for differences across categories
and outcomes using two-sample t-tests, chi-square tests, one-way ANOVA or tests of proportions (ztest), where appropriate.
We will estimate costs associated with individual aspects of the screening process: screening
examinations, recall assessments, and treatment. Means and standard deviations (SD) will be used for
continuous variables and percentages for categorical variables. Differences between DM and DBT will
be assessed using t-tests for age and reading times, chi-square tests for diagnostic and treatment
variables, and Mann-Whitney tests for costs.
We will use binomial regression models with a log link function to estimate the risk ratio (RR) and 95%
CI for recall, screen-detected, interval breast cancer and screen-detected breast cancer among
consecutively screened women for DBT, using DM as the reference. Crude RRs will be calculated.
The change in cost per woman screened will be analysed in three stages: components related to the
screening examination only, then adding recall assessment costs, and treatment costs at the end.
Interval breast cancer and screen-detected breast cancer in the consecutive screening round will be
included in the model. The cost differences will be estimated adjusted for radiologists’ performance.
We will estimate differences from predicted marginal differences from gamma distributed generalized
linear models with log-link, including indicator variables for DBT, radiologists and interaction between
these, as covariates. Sensitivity analyses will be performed, using different estimates of cost.
2.6
Sample size calculation
We expect about 45,000 women to be invited to BreastScreen Norway in Bergen during the defined
study period, one screening round of two years. Assuming an attendance rate of 75% and a
participation rate in the trial of 90%, we expect to have 30,000 women available for randomization.
We plan to randomize 1:1 for DM and DBT, using the 11-digit personal identification number given to
all Norwegian residents as the basis for an automated allocation procedure, resulting in about 15,000
women allocated to each arm. The study sample sizes given in Table 1 indicate that with a power of
0.8 and a p-value of 0.05, the difference beween the rates of screen detected breast cancer for DM
and DBT have to be at least 0.28 percentage points to be statistically significant (Figure 1). Given this
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study sample size, we will be able to show a statistically significant difference in recall rate and rate of
interval breast cancer for DBT versus DM of 0.5% and 0.12%, respectively.
Table 1: Basis for sample size calculation: Number of women in the target group of BreastScreen
Norway, Hordaland, expected number of attendees, participants, recalled women and breast cancer
cases

Target group in BreastScreen Norway, Hordaland (n)
Expected attendees in BreastScreen Norway, Hordaland *
Expected participants in the trial *
Expected recalls in the trial *
Expected screen-detected cancers in the trial *∞
Expected interval cancer in the trial *

Total
45 000
33 750
30 000
3%
6.0/1000
2.0/1000

DM
22 500
16 875
15 000
450
90
30

DBT
22 500
16 875
15 000
450
90
30

*Based on numbers from 2013 and 2014; ∞Screen-detected ductal carcinoma in situ (DCIS) and invasive breast cancer

3.0

Safety and ethical considerations

3.1

Ethical considerations

Data collection will be performed according the Cancer Registry regulations and Helseregisterloven §
8, 7th edition. Only information from women who have signed an informed consent and not reserved
their data from quality assurance and research will be used. A PhD student connnected to the project
will receive de-identified data. The key to link the personal identification number and study ID will be
stored by the Data Delivery Unit at the Cancer Registry. The project has been approved by the
Regional Ethical Committee (reference 569184).
3.2

Interim analyses

Interim analyses will be performed after one year of recruitment, on selected performance measures
and radiation dose. These analyses will be published in a peer-reviewed journal.

4.0

Project management

4.1
Quality assurance
Quality assurance will be performed continuously based on normal procedures and discussed by the
steering committee. Attendance rates in the program and the trial will be accessible to all
professionals involved throughout the duration of the study. No other results will be made available
during the recruitment period. Quality control and assurance will be continuously performed
according to standard procedures through interim analyses to ensure women’s safety and to
determine whether the trial should continue. Outcome measures for these analyses are radiation
dose, recall and breast cancer detection rates. If unacceptable values are observed, the trial will be
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stopped. Results will be regularly presented for the Steering Committee of the trial. Results are only
discussed confidentially by the Committee. No independent review is planned.
4.2
Organization
Recruiting women to the To-Be trail in Bergen will be performed as a part of BreastScreen Norway.
Data collection will be performed in close collaboration between Haukeland University Hospital in
Bergen and the Cancer Registry of Norway. The administrative centre of the study is the Cancer
Registry of Norway (Oslo, Norway) where the principal investigator of the study, Solveig Hofvind, is
also located.
The To-Be trial is executed through a collaboration between the Cancer Registry of Norway,
Haukeland University Hospital, and the University of Oslo. The study is funded by the Research Council
of Norway (the To-Be trial; project number 247941/H10). Other funding sources for running the trial
are the Cancer Registry of Norway, Department of Radiology at Haukeland University Hospital, the
University of Oslo, and the Centres of Excellence funding scheme (project number 223250).
The Steering committee of the consortium of the trial consists of representatives from the Cancer
Registry, Haukeland University Hospital and the University of Oslo. An important part of their role is to
ensure the quality of the trial by monitoring results of quality parametres, economical aspects and the
time frame.
4.3
Time frame
The outlined quarters means assurance of complete data.
The highlighted cells in 2022 represent opportunities for additional studies and analyses.
2015
2016
2017
2018
2019
2020
2021
2022
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Planning
Recruiting women
Stage I
Collecting data
Analyses
Publications

Stage II
Collecting data
Analyses
Publications

Stage III
Collecting data
Analyses
Publications

4.4





The Steering Committee of the Consortium and advisory networks
Aslak Aslaksen (Leader of the Steering Committee), MD, PhD, Head of the Radiology
Department,Haukeland University Hospital (1.1.2016-)
Andrea Dawn Oldenborg, Head of the Breast Center, Haukeland University Hospital (1.1.2018-)
Tron A Moger, Professor of Health Economics, University of Oslo (1.1.2016-)
Anne-Kathrin Ertzaas, MSc, Special Advisor, Cancer Registry of Norway (1.1.201612





Bo Terning-Hansen, PhD, Researcher, Cancer Registry of Norway (1.1.2019- )
Kari Kuvås, Chief Physician, Radiology Department, Haukeland University Hospital (1.1.201631.1.2017)
Giske Ursin, Director, Cancer Registry of Norway (1.1.2016-31.12.2018)

The To-Be trial has a substantial national and international network consisting of breast and general
radiologists, radiographers, medical physisists, pathologists, epidemiologists, statisticans and others,
well extensive knowledge about mammography and DBT, but also with other competences, such as
experience with running a RCT.
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Next steps – as of January 2019
The To-Be trial finished its recruitment period on Dec 31, 2017. Among the 44,266 women invited to
the screening unit during the recruitment period (Jan 15, 2016 – Dec 31, 2017), 32,976 (74.5 %)
attended. Non-consenting women (n=2999) and those with breast implants (n=524) were not included
in the trial, leaving 29,453 (89.3 %) eligible for randomization. Of those, 14,734 were allocated to
screening with DBT and 14,719 to DM.
Published and submitted manuscript:
Hofvind et al: Submitted Dec 2018 : Two-view digital breast tomosynthesis versus digital
mammography in a population-based breast cancer screening program (To-Be): a randomized,
controlled trial. Complete results are reported for primary outcomes: recall rate, positive predictive
values, histopathologic characteristics and other outcome measures from the recruitment period.
Stage 2.
Wåde et al: Submitted Jan 2019; Compression force and pressure used – a paper including results
from the first 18 months of the recruitment period. Stage 1.

Moger et al: Submitted, Dec 2018: Costs of screening, recall and treatment for women screened with
digital tomosynthesis including synthetic mammography versus standard digital mammography –
Results from the To-Be trial in Norway. Stage 2.

Aase et al: Published in Eur Radiol. 2018 Aug 29. doi: 10.1007/s00330-018-5690-x: A randomized
controlled trial of digital breast tomosynthesis versus digital mammography in population-based
screening in Bergen: interim analysis of performance indicators from the To-Be trial. Stage 1.

Results of the trial will be analyzed continuously during the next years. The primary goal is to present
the main outcomes: the rate of screen-detected breast cancer and recall rate. The next step is
presenting results of interval and consecutive round screen-detected breast cancer. Several other
analyses will be performed, as described in the protocol.
To-Be 2
Continuing recruitment in To-Be would have led to the inclusion of women with different histories of
DBT screening, since 80% of the women were asked to participate in the trial when they previously
attended the screening unit. We therefore decided to start a new study, To-Be 2 – a cohort study –
where all women attending the screening unit in Bergen are asked if they want to take part in the
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study. All women participating in To-Be 2 are screened with DBT+SM. The recruitment period for this
study is two years, January 2018-December 2020.
The GE SenoClaire equipment at the screening unit was replaced with GE Pristina equipment following
the recruitment period for To-Be 1. To-Be 2 is thus using the GE Pristina equipment.
To-Be 2 is a collaboration between the Cancer Registry of Norway, the breast center at Haukeland
University Hospital, and the University of Oslo. The study is funded by the Cancer Society of Norway
(project number 36603), and by the Cancer Registry of Norway, the radiological department at
Haukeland University Hospital and the University of Oslo.
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Appendix 1: Original study application for funding (2015)
Digital breast tomosynthesis – the future screening tool for breast
cancer?
___________________________________________________________________________
Principal Investigator: Solveig Hofvind, Professor, Head of the Norwegian Breast Cancer Screening
Program, Cancer Registry of Norway, Oslo and Akershus University College of Applied Sciences,
Oslo, Norway.

1.

Relevance relative to the call for proposals

Breast cancer is the most common cancer in women worldwide (1), also in Norway, where
about 3000 women are diagnosed annually (2). About half of these women are targeted by the
Norwegian Breast Cancer Screening Program. Screened women are shown to have 40% lower
breast cancer mortality compared to non-screened women (3, 4). Women with screen-detected
cancer are diagnosed in an earlier stage and more often treated with breast conserving treatment
instead of mastectomy compared to non-screened (5). However, mammographic screening is
also associated with negative aspects like increased incidence of slow growing tumors that
would not have been diagnosed during the women’s life time if she had not attended screening
(overdiagnosis), overtreatment and false positive screening results. It is thus obvious that
mammographic screening has the potential to improve, by increasing the sensitivity and
specificity of the screening test.
Three-dimensional digital breast tomosynthesis (DBT) is a new screening tool, which is argued
to be better than two-dimensional digital mammography (DM) (6-8). The statement is mainly
based on a lower recall rate (call-back for further examination after abnormal findings on the
screening mammograms) and a higher detection rate of breast cancer among those screened
with DBT versus DM (9-16). Implementation of new screening and diagnostic tools in medicine
is often suffering from scientific evidence from a clinical point of view. Performing a
randomized trial aimed at investigating the effect of DBT versus DM is thus of great value for
this specific aim, but also as an example for future implementation of new screening and
diagnostic tools. This study will contribute with evidence of substantial value to state whether
the effect of implementation of DBT as a screening tool for breast cancer, is beneficial for
women participating in screening programs.

2.

Aspects relating to the research project

Background and status of knowledge
DM is the most commonly used screening tool to detect breast cancer in Europe today (17). In
Norway, DM replaced analogue technology, 2000-2011 (18). However, the sensitivity of DM
is as low as 50% for women with mammographic dense breasts (19). Women with dense breast
are shown to have a 4-5 times increased risk of breast cancer compared with women fatty breast
(20). Whether women with dense breast should be screened with other technologies is thus
discussed.
DBT is a relatively new technology. The technology reduces the effect of tissue superimposition
and is capable to improve mammographic interpretation. The technology is often used adjacent
to DM. Some of the vendors offer synthetic DM images generated from the DBT data (synthetic
DM) and studies have shown similar detection rate as of standard DM (21, 22). A systematic
review from 2012 concluded that two-view DBT has equal or better accuracy compared with
18

two-view DM, while one-view DBT did not have better accuracy than two-view DM (6). The
review highlighted the urgent need for large screening studies of this technology to complement
the available evidence.
Prospective studies: Two prospective population-based studies, the STORM-trial in Italy (10)
and the Oslo trial in Norway (9) compared performance measures (i.e. recall rate, cancer
detection, positive predictive value, tumor characteristics) within women screened with DM
and DM+DBT. The STORM trial (10) compared the outcome of sequential screen-readings;
the same radiologists read DM first, and thereafter DBT. A significant higher rate of screendetected cancer, 2.7/1000, was found for DM+DBT compared with DM. The Oslo trial (9)
assigned the radiologists to read DM or DM+DBT. They found an increase of 1.9 cancers/1000
screens using DM+DBT. The additional cancers were mostly invasive cancers. A third
prospective trial is in progress in Malmo, Sweden (11). That study compares the outcome of
two-view DM with one view DBT. Interim analyses showed a significant increase of 2.6
cancers/1000 screened for one-view DBT. The majority (17 of 21) of the cancers were invasive.
The trial will be completed in 2015.
Retrospective studies: Results from five retrospective studies of DBT adjunct to DM are
available of today (12-16). All the studies are conducted in the US where the screening protocol
differ substantially from the one used in Europe and Norway (23, 24). Two of the studies (14,
15) compared performance measures before and after the introduction of DBT, while Haas et
al (13) compared the outcome of DM versus DM+DBT within the same timeframe. A clear
trend toward a higher rate of screen-detected cancer and a reduction in recall rate were observed
in all the studies.
Gaps of knowledge related to digital breast tomosynthesis: Using DM+DBT seems to have the
potential to decrease the recall rate, and to increase the positive predictive values of recalls
(PPV-1) and needle biopsies (PPV-2), and rate of screen-detected cancer, while the issue of
interval cancer and cancer rate in the subsequent screening round is totally unknown. We expect
limited benefit for recall rates in European screening programs, including Norway, where the
recall rates are about 3%, and substantially lower than in the US (25). Conversely, PPV-1 and
2 have potential for improvements and PPV-2 has not been reported in studies using DM+DBT
so far. However, the effectiveness of breast cancer screening is usually measured in terms of
breast cancer mortality reduction, rate of overdiagnosis, and interval cancer rates. To estimate
these measures, a long follow up time is needed after the women are screened or diagnosed
with breast cancer, at least 10 and 2-4 years, respectively (26-28). It is not respectable to wait
that long to state the effect of DBT as a screening tool given the available data that improves
detection measures. The benefit of the increased detection rate is however controversial due to
the issue of overdiagnosis. It is thus of substantial importance to figure out prognostic and
predictive histopathological characteristics of the tumors detected with DBT versus DM.
A disadvantage of DBT is related to the increased radiation dose if DM is performed adjacent
to DBT (6, 29), while using one view DBT may result in reduced radiation dose compared with
DM (11). Using synthetic DM+ DBT minimise the additional radiation exposure (21, 22), but
the doses might differ between the brands (30). Today, there is limited knowledge about the
effect of DBT delivered by different vendors, but there are indications that they have different
strengths and limitations (31). This project has the potential to explore all the parameters
mentioned above.
Approaches, hypotheses and choice of methods
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The Norwegian Breast Cancer Screening Program started as a pilot in four counties in 1996,
was gradually implemented, and became nationwide in 2005 (32). The Cancer Registry of
Norway is responsible for administration of the program and quality assurance, while the Health
Trusts are responsible for running the program in the different counties. The program is
population based and all women residing in Norway, aged 50-69 years old are invited to
screening every two years. The screening takes place at stationary or mobile units. The average
attendance rate for the program, based on each invitation is 75%, while 84% of the invited
women have attended at least once. Two breast radiologists independently read the screening
mammograms and classify with a score ranging from 1 to 5. One indicates normal findings
while 5 indicate findings highly suspicious for breast cancer. If one or both radiologist classify
a mammogram as 2 or higher, the case is discussed at consensus where the decision of whether
to recall the women or not is taken. The women are recalled for further assessment at one of the
16 breast clinics in Norway, established as a part of the screening program. Data from all these
steps are collected as a part of the screening program.
Hordaland has been included in the screening program since its start-up and holds substantial
experience and expertise in all aspects of the program. The breast clinic for Hordaland is at
Haukeland University Hospital in Bergen. We want to take advantage of the new
mammographic equipment (General Electric, Essential) installed at the screening unit at
Danmarksplass in Bergen, December 2014, and perform a randomized trial assessing synthetic
DM+DBT (DBT) versus standard DM (DM) as screening tools. Measuring the effect of DBT
versus DM can be done by comparing results of early performance measures when using the
two different technologies in two comparable populations in the same age and residing in the
same county, examined by the same radiographers, screen-read by the same radiologists and
histologically breast cancer proven by the same pathologists. Early performance measures are
considered surrogate measures for the effectiveness of mammographic screening. For this
project rates of cases discussed at consensus, recalled for further assessment, positive predictive
value of the screening test (PPV-1) and the biopsy (PPV-2), in addition to rate of breast cancer
detected, radiation doses, and prognostic and predictive histopathologic tumor characteristics
were defined as early performance measures.
The project has a practical and an academic part: 1) The practical part is critical and consists of a
four months pilot and 24 months (one screening round) of running the trial. The pilot is aimed
at testing feasibility, get experiences with and learning how to read the DBT, develop a practical
hanging protocol and a form to report of histopathologic findings immediately after the
diagnosis is stated, and to test other practicalities of the project. The practical part is important
for establishing a streamlined workflow. The trial will be run as a part of the screening program.
It is thus important to make as small changes from the usual setting as possible. 2) The academic
part is aimed at investigating early performance measures of the screening examinations
performed in the practical part. The following studies will be performed:
Study I: Early performance measures in a population based screening program using DBT
versus DM –interim analyses. Results of early performance measures will be compared. The
following research questions will be answered:
How do the recall rates, including false positive screening results differ between the two
groups?
How do the rates of screen-detected DCIS and invasive breast cancer differ?
How do the radiation doses differ between the two groups?
Due to the small number of women screened and diagnosed with breast cancer during the first
year (Table 1), this study will focus on early performance measures related to recalls and
radiation dose. Consensus is considered a learning process, but it is time consuming. It is thus
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important to find a balance between the different aspects (33). We will compare the detection
rates of DCIS and invasive cancer between the two groups. Chi square test will be used to
estimate statistical significance. The outcome of the early performance measures will be
compared for DBT versus DM and according to recommended levels given in the quality
assurance manual of the screening program (34). Chi square and t-tests will be used to compare
average, median, range and distribution of doses for the two groups (35).
Study II: Use of DBT versus DM in a population based screening program – a randomized
controlled trial. This study will give results related to the epidemiologic and radiologic aspects
of the project. The following research questions will be asked:
How do the recall rates, including false positive screening results differ between the groups?
How do the rates of screen-detected DCIS and invasive breast cancer differ?
How do the PPV-1 and PPV-2 differ between the two groups?
How do the mammographic features in screen-detected cancers differ between the two groups?
The results will focus on early performance measures achieved among women screened with
DBT versus DM during the entire study period. The number of women and cases will be
approximately twice as much as Study I. The same statistical approach as in Study I will be
used.
Study III: Prognostic and predictive histopatologic characteristics of breast tumors detected
in a population based screening program using DBT versus DM. This study focuses on
prognostic and predictive histopatologic tumorcharacteristics of the tumors. We want to answer
the following questions:
How do the prognostic characteristics (morphology, tumor size, grade and lymph node
involvement) differ between the two groups? What about stage distribution?
How do the predictive characteristics (estrogen and progesterone receptor status, Her2Neu and
Ki67) differ between the two groups? What about immunohistochemical based subtypes and
the Nottingham Prognostic Index?
Information about prognostic and predictive tumor characteristics will be used to identify
characteristics that might be typical for DBT versus DM. Information about hormonal receptor
status, Her2Neu and Ki67 will be used to classify the tumors into immunohistochemical
subtypes (36). Low stage Luminal A tumors might indicate tumors with low progression
compared with late stage, Her2+ or TN tumors. Differences in distributions of the
characteristics, and thus different treatment algoritm between the study and control group might
indicate whether the expected extra tumors detected with DBT represent tumors with low
progression compared with those detected with standard DM. Descriptive analyses will be used
to compare rates and percentages. Logistic regression analyses will be used to estimate the odds
of having breast cancer with specific characteristics diagnosed (35).
Study IV: DBT and DM in a population based screening program – which technology has the
highest sensitivity for women with dense breast? The study will cover aspects related to
mammographic density by stratifying early performance measure of DBT versus DM by
mammographic density, measured by Volpara®. The following research questions will be
investigated: How do the early performance measures given in study II+III differ by
mammographic density?
Mammographic density is debated due to the increased risk of breast cancer among women
with dense breast. This study will stratify the parameters analysed in study II and III by
mammographic density. Volpara® will be installed at the screening units at Danmarksplass
during the spring 2015 and will be available for this study. We will use descriptive analyses to
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compare distributions and rates, while logistic regression analyses will be performed to estimate
the odds ratio of recalls and breast cancer (35).
A prospective cohort study: We will perform a prospective cohort study. During the study
period, about 45 000 women will be invited to Danmarksplass, and 35 000 (75%) are expected
to participate (Table 1). Half of the women, 17 500, will be randomized to DM and undergo a
normal screening examination, while the other half will be screened with DBT. All four studies
will be based on the same dataset, except for # I, which is based on data collected from only the
first year of the study period.
Table 1: Number of women in the target group of the Norwegian Breast Cancer Screening Program, Hordaland Danmarksplass, estimated number of participants, recalled women and breast cancer cases in the planned project

Total
Target group (n)
Extpected participants *
Expected recalls*
Expected screen-detected cancers*∞
Intervalcancer*

45 000
37 500
3%
6.0/1000
2.0/1000

Control group
DM
22 500
17 500
525
105
35

Study group
Synthetic DM+DBT
22 500
17 500
525
105
35

*Based on numbers from 2013 and 2014; ∞Screen-detected ductal carcinoma in situ (DCIS) and invasive breast cancer

Power estimations using the populations given in Table 1 indicate that the difference between
DM and synthetic DM+DBT have to be 0.25% or more to be statistically significant different
in the two groups, given a power of 0.8 and a p-value of 0.05 (Figure 1).
Randomization: All women will be invited to the Norwegian Breast Cancer Screening
Program, at Danmarksplass, as usual. However, when attending the screening unit all women
will be given information and a request about participation in the trial. After the women have
handed in an informed consent, they will be randomized onto DBT or DM based on the last
number in the 11- digit PIN.
Women randomized for DBT will
serve as the study group and those
randomized for DM as the control
group. Both groups will follow
the usual screening procedures.
Those who not agree to take part
in the trial will be excluded from
the
study
group.
The
radiographers will be responsible
to collect the informed consent.
Experiences from the Oslo
Tomosynthesis Trial shows that
close to 98% of the women who
were asked, agreed to take part in such a study.
Figure 1: Estimated power for a two-sample proportion test for the expected
number of women included in the study

Screen-reading: Seven breast radiologists will be involved in the reading. Based on results
from the Oslo Tomosynthesis Trial, we have estimated 45 additional seconds needed to read
the DBT compared with the DM. A reading schedule will be developed to ensure that all seven
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radiologists read the same number of standard DBT and DM. All screening examinations,
regardless of technology used, will have the same independent double reading as the usual
procedures in the Norwegian Breast Cancer Screening Program.

3.

The project plan, project management, organisation and cooperation

This project is aimed at performing a randomized trial investigating the effect of early
performance measures of DBT versus DM in a screened population. All four studies included
in the project will be performed with data from the screening unit at Danmarksplass, as a part
of the Norwegian Breast Cancer Screening Program. The pilot will be performed August December 2015, while the trial period is set to January 2016 - December 2017 (Table 2).
Information about interval breast cancers and cancers detected in the next screening round are
available two years after the end of the trial. Analyses of the results are thus not included in this
project. However, this outcome is of utmost interest and will be performed as a part of the
quality assurance of the program, by own costs.
Data collection
Data about screening participation, the radiologists’ interpretation, screening outcome
(negative, mammographic findings, symptoms and technical unsatisfied images), eventual
additional imaging, ultrasound and mammographic features will be extracted from the
Norwegian Breast Cancer Screening Program’s Database, located at the Cancer Registry of
Norway. Technical data regarding mammographic density and radiation doses is considered
part of the screening data and is also available from the screening database. All this information
is registered as a part of the screening process and is available immediately after the screening
and recall examination have taken place. The staff working in the screening section at the
Cancer Registry is very familiar with the data.
Clinical data related to needle biopsies will be collected immediately after the diagnosis,
particularly for this study. Data on needle biopsies is needed as quick as possible to keep the
study results updated and to keep the time schedule. A close collaboration with the pathologists
at Haukeland University Hospital (Professor Akslen) is already established. Data needed to
perform the studies will thus be available about three months after the final diagnosis.
Organizing the work
Professor Hofvind will be responsible for the project and she will ensure that the time schedule
will be followed. She has extensive experiences in leading studies, also regarding
tomosynthesis, by her involvements in the Oslo Tomosynthesis trial. She has developed deep
knowledge of the screening database and she will be the main supervisor for the applied PhD
student. The medical leader of the breast center at Haukeland, Dr. Aase, will be responsible for
the radiologic part of the trial, while professor Akslen will take care of the histopathologic part.
Sebuødegård is a brilliant statistician with particular knowledge in data management and the
screening database. She will play an important role in data extraction and data cleaning. She
will support the applied PhD student in the statistical part, with professor Tretli as a statistical
mentor. Professor Skaane, who has led the Oslo DBT trial, will co-supervise the student in
collaboration with associate professor Zackrisson and professor Nehmat. Zackrisson has
substantial experience from mammographic screening and she is running a DBT trial in Malmo
now. Professor Houssami co-led the STORM trial and was responsible for writing the chapter
about screening modalities in the IARC Handbook of breast cancer screening, which will be
published during the spring 2015.
We will apply for support to hire a research assistant who will play a key role in the project by
representing the link between the Cancer Registry and Haukeland University Hospital, the
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clinical and the academic parts of the project. The assistant will also be responsible for coding
the histopathologic characteristics of the tumors. We also want to apply for support to hire a
PhD student, preferably with medical and radiologic background to perform the academic part
of the project.
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Table 2: Time schedule and milestones for the planned project

Feb – Sept 2015
Sept - Dec 2015
Aug 2015- Des 2018
Jan 2016 - Dec 2017
Sept 2016 – Aug 2019
Sept 2016 – Dec 2017
Jan 2018 – Sept 2018
August 2018 - Dec 2018
Oct 2018 – Feb 2019
Feb 2019 – May 2019
May 2019- Aug 2019
August 2019
Jan 2020 - Dec 2025

Apply the Regional Ethical Committee, plan the pilot
Piloting – planning the main project
Hiring a research assistant – responsible for the administrative part of the study
and coding the histopathologic data
Running the trial
Hiring a PhD student
Application for PhD + reviewing the literature
Analysis and writing paper I – submission to a peer-reviewed journal
Analysis and writing paper II – submission to a peer-reviewed journal
Analysis and writing paper III – submission to a peer-reviewed journal
Analysis and writing paper IV – submission to a peer-reviewed journal
Working with the thesis – finalizing
Finalizing the papers, the project, and prepare for disputation
Disputation
Finalizing the study: Analyzing rates, histopathologic characteristics and
mammographic features of interval and subsequent breast cancer – on own
budget

Budget
We apply for money to establish the project: do the pilot study and performing the randomized
trial with DBT and DM, and to analyse the data collected. We apply for a research assistant
who will serve as the glove in this project, from the start-up of the project, and half a year after
the trial is finished (4+24+6 months; 2384K NOK). We will consider dividing this position into
two; one assistant working 50% at the breast centre at Haukeland and a collaborator working
in a similar proportion at the Cancer Registry. Running a screening trial with DBT requires
substantial storage space for the data. We apply for money to support the breast clinic with the
expenses related to the storage (in total 375K NOK). The Oslo Tomosynthesis trial showed a
30 seconds longer reader time for DBT as for DM. We have estimated 45 seconds for each of
the reader, a total of 1:30 min per screening exam with DBT. In addition, the radiologists have
to fill inn extra forms for the cases discussed at consensus, to ensure immediate coding and
updates of the results. We have estimated that work to be 3 minutes for each recall examination,
accounting for a total of 438 hour/year, which in total represent 20-25% of a full time position
(679K NOK in total). Due to the high attention on the histopathologic characteristics of the
breast cancers, the pathologists have to report the diagnosis separately for this project, to the
research assistant. We will apply for 200NOK for each specimen reported, and expect about
630 specimens each year (one quarter of the number of cases discussed at consensus) (310K
NOK in total). Finally, we will apply for a PhD student, performing a doctoral thesis on the
data collected in the trial (3178K NOK in total). We want the PhD student to start as late as
possible because the data collection for the planned studies is finished by December 2017.
Statistical support and supervision are not included in the budget, neither is data extraction from
the databases at the Cancer Registry, nor analyses of the follow-up, interval breast cancer and
breast cancer diagnosed in the screening round following the screening round with DBT. That
work will be performed on own costs, roughly estimated to be 1000K NOK.

4.

Key perspectives and compliance with strategic documents

Mammography is the preferable technology for breast cancer screening and diagnostic today.
DBT is assumed to be the next generation screening technology for breast cancer (8). As of
today there is not sufficient evidence about the effect of DBT to implement the technology.
This study has a unique possibility to contribute in filling the gap of knowledge needed to assess
the technique’s potential as a screening tool. If DBT turn out to be a better screening tool
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compared with DM, the benefits of participating in screening might be improved, whilst the
harms will assumingly decline, which is beneficial both for the women screened negative and
those diagnosed with breast cancer, both in Norway and internationally.
Interim analyses will be performed after one year of performance of the study, while the final
results will be available about six months after the trial is finished. This is unique in a screening
setting where substantial longer follow up is needed to have valid results. In addition, it is
possible to follow the women for interval and subsequent cancer 2-4 years after the trial is
finished. This is a relatively short time, taken the screening organization into consideration.
Results from the applied trial and the follow up represent a unique possibility to analyse data
from a substantial number of screened women which no other screening programs are able to
do, due to the link between the clinical data, the screening database and data from the incidence
database at the Cancer Registry. Norway is in a unique situation with the 11-digit PIN number,
the nationwide screening program and the Cancer Registry, which makes it possible to identify
the cancer cases, even if women move from one county to another. These facts make this study
unique from an international perspective.
The trial might be able to serve as an example for other screening and diagnostic tests, not only
breast cancer and mammographic screening. Implementing new technology should be based on
sufficient evidence. This protocol has the possibility to serve as a guide for testing screening
and diagnostic tools for other diseases.
Radiographers, radiologists, pathologists, and others working at the breast clinic and with breast
cancer at Haukeland University Hospital will be engaged in the project. The breast centre will
thus gain a lot of positive attention, both from the population and stakeholders in general. The
project and the knowledge gained by running the trial will be of great interest not only in
Norway, but also internationally. The project group includes highly experienced people in
radiology, particularly DBT, epidemiology and statistics, which indicate high validity and
makes it possible to run the project effectively.
Relevance and benefit to society
All Norwegian women aged 50-69 years are invited to participate in the screening program. The
effectiveness of the program is measured by its effect on society (among invited women) and per
protocol (participants). A higher sensitivity of the test will thus lead to increased effectiveness in both
perspectives.
Environmental impact
It is well known that replacing screen film mammography with digital mammography have pulled
away the use of developer in the imaging. This was a substantial step toward an environmental
cleaner screening tool. DBT will have the same environmental-friendly approach regarding the
imaging.
Ethical considerations
The data collection will be performed according the Cancer Registry regulations and
Helseregisterloven § 8, 7th edition (38). Only information from women who have signed an
informed consent and not reserved their data from quality assurance and research will be used. The
PhD student will receive de-identified data. The linkage key between the PIN and ID will be stored
at the Data Delivery Unit at the Cancer Registry. The project is applied the Regional Ethical
Committee (Reference 569184).
Gender issues
Mammographic screening is only offered women. No men are thus included in the project.
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5. Dissemination and communication of results
All four studies will be submitted to peer-review international journals, preferably in the field of
radiology, breast oncology and epidemiology. The first and second paper will deal with radiologic
an epidemiological issues; recall rates, cancer detection, radiation doses (paper I) and positive
predictive values (paper II). Potential journals are “Eur J Radiology” and “Radiology”, respectively.
Study III is focusing on histopathologic issues, whereas “The Breast” is a potential journal for
publication. Paper IV includes mammographic density and is thus entering the field of stratified
screening by risk factors, which is a hot issue in the screening field. This study will be submitted to
“Cancer”. The Research Council of Norway will be gratitude in the acknowledgement in all
publications. The research group will encourage the PhD student to submit abstracts to national and
international congresses in order to build network within the field mammography, radiology, and
tomosynthesis. We will also make summaries of the project and results of the studies available for
the women in the target group of the screening program, the public, the professionals involved,
health politicians, and stakeholders. We will use Mammonett, an internal webpage for professionals
working in the Norwegian Breast Cancer Screening Program, and the homepage of the Cancer
Registry of Norway, to inform both women targeted by the screening program and the general
population about the project. The results of the study will also be presented at the annual meeting
for the staff working in the screening program. A press release will be submitted when the papers
are available online or in printed version.
The communication between the clinical and analytic part will be taken care of by the research
assistant and the PI. The PhD student will regularly present results to the staff at the breast clinic
at Haukeland University Hospital, to keep the staff informed and motivated.
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Appendix 2: Informed consent form (Norwegian)

Forespørsel om deltakelse i forskningsprosjektet
”Digital bryst-tomosyntese –
fremtidens screeningmetode for brystkreft?”

Bakgrunn og hensikt med studien
Dette er et spørsmål til deg om du er villig til å delta i en forskningsstudie ved Brystdiagnostisk Senter
ved Haukeland universitetssykehus. Studien er i regi av Mammografiprogrammet som administreres
av Kreftregisteret. Hensikten med studien er å bidra med kunnskap om hvorvidt en ny
mammografimetode, tomosyntese, er egnet til bruk i mammografiscreening. Tomosyntese tar
snittbilder av brystene som gir en tredimensjonal fremstilling av brystet. Dette er forskjellig fra vanlig
digital mammografi, der det tas todimensjonale bilder.

Hva innebærer studien?
Deltagelse i studien innebærer kun at du i dag, enten blir screenet med vanlig digital mammografi
eller med tomosyntese. Det er tilfeldig hvilken metode du blir valgt ut til. Dette kalles å
«randomisere» og er svært viktig i denne type studier, for å få så riktige resultater som mulig. Før du
får vite hvilken metode du skal screenes med, må du signere et samtykke som bekrefter at du vil
delta i studien. Dette gjøres under intervjuet, før undersøkelsen. Deltakelse i studien vil ikke
innebære noen forskjell i prosedyrene som utføres. Dersom det er behov for etterundersøkelser vil
dette gjennomføres som vanlig. Dersom du velger å ikke delta i studien, vil du bli screenet som
normalt med vanlig digital mammografi. Utsendelse av svarbrev følger vanlige prosedyrer.

Mulige fordeler og ulemper
I likhet med vanlig digital mammografi kan tomosyntese oppdage brystkreft på et tidlig stadium. Dette
bedrer overlevelsen av sykdommen for disse kvinnene sammenlignet med de som får diagnosen etter
at de har kjent kuler eller smerte. Ved tomosyntese tas det snittbilder av brystet. Det er mulig at dette
kan gjøre tydingen av bildene til kvinner med tett kjertelvev enklere. I dag har vi for lite erfaring og
kunnskap om dette. Denne studien kan hjelpe oss med å finne svar på dette.
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Både ved vanlig digital mammografi og tomosyntese klemmes brystet når det tas bilder. Ved
tomosyntese må brystet klemmes noen få sekunder lenger enn ved vanlig digital mammografi. Begge
metodene innebærer bruk av røntgenstråler, men stråledosen er minimal for begge teknikkene (se
Kapittel A under).

Hva skjer med informasjonen om deg?
Informasjonen som registreres om deg skal kun brukes som beskrevet i hensikten med studien.
Opplysningene vil bli behandlet av autorisert personell med taushetsplikt. Før opplysningene blir
analysert vil navn og fødselsnummer fjernes. Det vil ikke være mulig å identifisere enkeltindivider i
resultatene av studien når disse publiseres. Hvis du sier ja til å delta i studien har du rett til å få innsyn
i hvilke opplysninger som er registrert om deg. Du har videre rett til å få korrigert eventuelle feil i de
opplysningene vi har registrert.

Frivillig deltagelse
Det er frivillig å delta i studien. Dersom du er villig til å delta, må du signere en samtykkeerklæring. Om
du sier ja til å delta, kan du senere trekke samtykket tilbake uten at det får konsekvenser for
screeningundersøkelsen eller eventuell videre helsehjelp. Du kan da kreve å få slettet innsamlede
opplysninger om deg. Opplysningene blir slettet i henhold til godkjenning fra Regional komité for
medisinsk og helsefaglig forskningsetikk. Har du tidligere reservert deg mot lagring av negative funn
ved mammografiscreening, men ønsker å delta i denne studien, vil reservasjonen du har gitt tidligere
opphøre ved signering av samtykkeerklæringen for denne studien.

Forskningsansvarlig og prosjektleder
Kreftregisteret er forskningsansvarlig for studien og prosjektleder er Solveig Hofvind. Dersom du
ønsker å trekke deg eller har spørsmål til studien, kan du kontakte prosjektleder på e-post:
solveig.hofvind@kreftregisteret.no eller telefon: 22 92 88 28/ 22 92 87 60 / 41 26 10 85.

Ytterligere informasjon om studien finnes i kapittel A – utdypende forklaring av hva studien
innebærer.
Ytterligere informasjon om personvern og forsikring finnes i kapittel B – Personvern og innsyn.
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Kapittel A- utdypende forklaring av hva studien innebærer
Bakgrunnsinformasjon om studien
Mammografi er den beste metoden vi har for å oppdage brystkreft i dag. Metoden har imidlertid
svakheter blant annet når det gjelder å finne små svulster hos kvinner med tett kjertelvev.
Tomosyntese lager snittbilder av brystet (tilsvarende snittbilder på CT), og kan muligens oppdage små
svulster. Men, det er for lite kunnskap om dette i dag, både i Norge og internasjonalt, til å kunne ta
tomosyntese i bruk som en screeningteknikk.

Ved screeningenheten på Danmarksplass i Bergen ble det i desember 2014 installert
mammografiutstyr som kan ta både vanlig digital mammografi og tredimensjonal tomosyntese. Vi
ønsker å sammenligne disse to metodene for å finne styrker og svakheter ved de to teknikkene og
dermed bidra med kunnskap som kan gjøre oss i stand til å avgjøre om det er hensiktsmessig å ta i bruk
tomosyntese i Mammografiprogrammet.

Mulige fordeler
Studier har vist at dødeligheten av brystkreft reduseres med over 40% blant kvinner som møter til
mammografiscreening. Det er ingen studier per i dag som kan vise om dødeligheten er ytterligere
redusert blant de som er screenet med tomosyntese sammenlignet med vanlig digital mammografi.
Studier fra USA har vist at bruk av tomosyntese fører til at færre kvinner blir innkalt til
etterundersøkelse. Studier fra Europa viser både lavere andel, ingen forskjell og høyere andel som
kalles tilbake. Vi trenger flere studier, også fra Norge, som undersøker dette.

Mulige ubehag/ulemper
Ved tomosyntese blir brystet klemt noen få sekunder lenger enn ved vanlig digital mammografi, da det
tas snittbilder. Tomosyntese er, i likhet med vanlig digital mammografi, en undersøkelse som benytter
røntgenstråler for å avbilde brystene. Dosen er tilnærmet lik den man får ved vanlig digital
mammografi, i størrelsesorden med én måneds naturlig bakgrunnsstråling eller et par
interkontinentale flyturer. Risikoen for å utvikle kreft som følge av ekstra stråledose anses som svært
lav (0,002% økt risiko).

En sjelden gang vil mammografi, også tomosyntese, påvise forandringer som ikke er reelle (falske
positive screeningresultater). Det vil si at du kalles tilbake for etterundersøkelser uten at det kan
bekreftes at noe er galt. Det kan gi en forbigående engstelse hos noen.

Eventuell økonomisk kompensasjon for deltakere i studien
Deltagelse i studien innebærer ingen ekstra utgifter for deg. Du vil derfor ikke få noen form for
kompensasjon.
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Kapittel B – Personvern og innsyn
Personvern
Opplysninger som registreres om deg i forbindelse med denne studien skjer etter godkjennelse fra
Regional komité for medisinsk og helsefaglig forskningsetikk. Ved deltakelse i studien vil vi registrere
tidsbruk for tyding av screeningbildene. I noen tilfeller vil vi ha behov for å hente opplysninger fra din
elektroniske journal. Dette gjelder uansett hvilken teknikk du er blitt randomisert til. Ut over det vil vi
kun benytte opplysninger som også samles inn ved vanlig deltakelse i Mammografiprogrammet
(oppmøte til screening, screeningresultat, eventuell og resultatet av denne). Disse opplysningene
registreres med hjemmel i Kreftregisterforskriften. Kreftregisteret ved administrerende direktør er
databehandlingsansvarlig.

Rett til innsyn og sletting av opplysninger om deg
Hvis du sier ja til å delta i studien, har du rett til å få innsyn i hvilke opplysninger som er registrert om
deg. Du har videre rett til å få korrigert eventuelle feil i opplysningene som er registrert. Dersom du
trekker deg, kan du kreve å få slettet innsamlede opplysninger knyttet til studien, før resultater fra
studien publiseres.

Informasjon om utfallet av studien
Som deltaker vil du ikke få tilsendt resultater fra studien, men du vil som vanlig få svar på utfallet av
undersøkelsen din i posten. Ved henvendelse til prosjektleder, vil du kunne få informasjon om hvor
og når resultatene vil bli eller er publisert.
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