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Abstract
There is an increased pressure to return results from research studies. In Iceland, deCODE Genetics has emphasised the
importance of returning results to research participants, particularly the founder pathogenic BRCA2 variant; NM_000059.3:
c.771_775del. To do so, they opened the website www.arfgerd.is. Individuals who received positive results via the website
were offered genetic counselling (GC) at Landspitali in Reykjavik. At the end of May 2019, over 46.000 (19% of adults of
Icelandic origin) had registered at the website and 352 (0.77%) received text message informing them about their positive
results. Of those, 195 (55%) contacted the GC unit. Additionally, 129 relatives asked for GC and confirmatory testing, a total
of 324 individuals. Various information such as gender and age, prior knowledge of the variant and perceived emotional
impact, was collected. Of the BRCA2 positive individuals from the website, 74 (38%) had prior knowledge of the pathogenic
variant (PV) in the family. The majority initially stated worries, anxiety or other negative emotion but later in the process
many communicated gratitude for the knowledge gained. Males represented 41% of counsellees as opposed to less than 30%
in the regular hereditary breast and ovarian (HBOC) clinic. It appears that counselling in clinical settings was more
reassuring for worried counsellees. In this article, we describe one-year experience of the GC service to those who received
positive results via the website. This experience offers a unique opportunity to study the public response of a successful
method of the return of genetic results from research.

Introduction

Researchers, policymakers and ethicists debate the return of
findings from genomic research to individual participants [1].
The debate focuses on whether it is appropriate and how to
return genomic results to research participants and if so whe-
ther all results should be returned or only some of them [2].

Return of results from research testing varies. Within the UK
100,000 Genomes Project (100KGP) participants consent to
return of results from whole-genome sequencing (WGS) as
well as a limited number of secondary findings. Customers
receive their genetic results from direct-to-consumer (DTC)
testing, and in some instances the raw data as well. Unrelated
to the clinical reason for testing, secondary findings
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(additionally sought for) are in some cases reported following
informed consent in clinical genetic/genomic testing [3]. The
American College of Medical Genetics/Association of Mole-
cular Pathology published recommendations of what second-
ary findings to report in clinical testing in 2013 [4]. These
recommendations were revised in 2016 and now include 59
medically actionable genes in which pathogenic variants
should be reported back when laboratories undertake genomic
testing [3].

In addition, recontacting patients when new information
emerges is being discussed and implemented in some
clinical settings [5]. The genetic testing landscape is rapidly
changing and the models can be diverse. In some cases,
genetic counselling is included, in others not [6].

The traditional model is the one where a clinician orders
a clinical test, based on clinical observation or family his-
tory and the laboratory returns the results back to the clin-
ician. There is a broad range of testing methods and
disorders tested for. Genetic counselling is offered in many,
but not all cases. Another is the DTC model, where the
consumer orders and pays for the test, which is generally
cheaper than a clinical test in certified laboratories. The
consumer receives the results directly. The testing methods
increasingly move from a strictly targeted approach based
on specific panels of pathogenic variants in a limited
number of genes to exome/genome-wide analysis.

There is also the possibility of using a web-based plat-
form allowing individuals to seek information about their
genetic status. This has been done for recessive traits [7, 8]
and in some countries patients receive copies of their
laboratory results through a website.

The Icelandic BRCA2 founder mutation

deCODE Genetics is a major genomic research company,
founded in 1996 and based in Reykjavik, Iceland [9]. It is
owned by Amgen, a multinational biopharmaceutical
company. According to the company homepage, more than
160.000 Icelanders (over 46% of the population) have
participated in their research projects. In Iceland, deCODE
Genetics launched a website in May 2018, www.arfgerd.is,
where individuals can access their genetic status regarding
one Icelandic founder pathogenic variant (PV) in BRCA2.
This founder PV is the NM_000059.3:c.771_775del,
(commonly referred to as 999del5 in the BRCA2 gene and
hereafter referred to as the founder BRCA2 PV) [10], with a
carrier frequency of 0.7-0.8% [11]. The service is available
for those who have already donated or are willing to donate
a sample to deCODE´s biobank and have an Icelandic ID
number. Electronic identification, unique to each individual,
is needed to sign on to the website. The program has a
rigorous mechanism to verify the identity of each sample

(sex and inheritance) by comparison to other relatives in the
database. The site offers information for users about the
founder BRCA2 PV, its prevalence and the associated
cancer risk, the inheritance mode, how the results will be
provided, why the website was set up and information on
how to contact the genetic counselling service at Land-
spitali. Following consent to the website´s requirements,
there is a waiting period of a few weeks before the results
are given. The user then receives a text message once the
results are ready and signs on again. Those who do not have
any sample or no usable sample in the deCODE biobank,
are offered to donate a new sample to deCODE, with
consent on receiving information on their BRCA2 status.

As was customary the majority of consent forms signed
by participants in earlier research done by deCODE, stated
that individual research results would not be communicated.
By using the arfgerd.is website, individuals agreed to
receive results from earlier research samples available in the
deCODE database. For several years, deCODE has publicly
expressed an interest in reporting genetic research results
back to their participants, especially for the founder BRCA2
PV [12]. In December 2016, the Minister of Health
appointed a committee to investigate the ethical aspect of
this approach, the potential medical benefits for the parti-
cipants and the implications of communicating genetic
information to individuals, with a special emphasis on the
BRCA2 founder PV. The committee suggested using a
public health portal to enable individuals to query their
BRCA2 results from research studies. The portal should
include information about the availability of genetic coun-
selling. It was also suggested to have a few days waiting
period as it would be helpful to enable people to think
further about the possible outcome and its consequences.

In this paper, we describe a one-year clinical experience
of a genetic counselling service (GC) at Landspitali, in
serving counsellees who received BRCA2 results on this PV
from the deCODE website.

Cancer genetic counselling workflow

In June 2006, a formal cancer GC unit was established at
Landspitali University Hospital LUH [13, 14] The unit’s
current workflow in cancer GC for individuals with cancer
family history varies slightly depending on knowledge of a
PV within the family (Fig. 1). In the case of a strong family
history of HBOC, where the founder BRCA PVs are not
present, the counsellee is offered a cancer panel test. No
genetic testing is offered by the GC service to individuals
without a family history and absence of known PV in the
family. Normal time for return of results is 7–10 days for a
founder PV in the BRCA genes and 4–6 weeks for a cancer
panel. Results are mostly given by phone, followed by an
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information leaflet about the PV, inheritance and manage-
ment and the counsellee is referred to the appropriate sur-
veillance program [13, 15].

The workflow in cancer GC at Landspitali, is shown in
Fig. 1, with the workflow connected to GC for those coming
because of arfgerd.is described in line 3 and 4. Those who
received positive results from the website had GC by tele-
phone, within 48 h of contacting the GC unit. Fast con-
firmatory testing was performed for all, males and females,
followed by a second GC either by phone or in the clinic
based on the counsellee´s preference, where options were
discussed, and a surveillance plan organised. During the GC
process, counsellees were asked about prior knowledge of
the BRCA2 PV in the family and the emotional impact of
seeking and getting genetic test results via a website.
(Table 1). All information received was recorded in the
counsellee´s medical records. The relevant notes were
extracted from the records by a healthcare professional
conducting the genetic counselling, and each entry classi-
fication reviewed by four of the authors.

This work has been approved by the Bioethics Com-
mittee at Landspitali (no. 19/2019)

Results

By May 31st 2019, over 46.000 individuals or about 19% of
adults of Icelandic origin living in Iceland, had registered on
to the website. A little over 17.000 (36%) did not have a
usable sample in the biobank and were invited to donate a
new sample, which 5000 individuals did before the end of
May 2019. About 34.000 individuals received information
via text message that their results were available and could
be accessed on the website. There was however, no way of
knowing how many actually accessed the website to receive
their results. Of the 34.000, 352 (1%) were positive [16]. Of
those, 195 (55%) contacted the GC unit at Landspitali for
GC and were offered confirmatory testing, which is required
before establishing surveillance. All test results were con-
cordant. Additionally, 129 relatives of the positive coun-
sellees had contacted the GC unit, in total 324 individuals,
188 (58%) females and 136 (41%) males. The age range
was 18-92 years, mean age was 44 years and median 42
years. Of the 352 who tested positive via arfgerd.is, 157
(44%) had not contacted the GC service at Landspitali for
confirmatory testing. One reason is that they may have
known that they carried the PV prior to signing on to the
website arfgerd.is, and therefore they had no need to contact
the GC service for confirmatory testing. To explore this an
informal poll was presented online to known BRCA2
positive individuals (unpublished results) on a closed social
media site. The poll revealed that at least 40 previously
clinically tested individuals had sought information from
the website.

Verbal communication from the staff in the breast cancer
surveillance unit indicated that women using the arfgerd.is
method to get information about their BRCA2 status, were
more worried and upset than those coming through normal
GC. This was despite the fact that everyone had GC at least
twice, mostly by phone. The first GC episode was usually
before the confirmatory testing and the second followed the

Table 1 Emotional impact. The main emotional impact of getting
information about having the Icelandic founder BRCA pathogenic
variant via the website www.arfgerd.is.

Emotion Number (%)

Positive reaction 26 30

Shock 21 25

Anxiety/discomfort 12 14

Other negative reaction 11 13

Fear for relatives 6 7

Disbelief 5 6

Regret/anger 4 5

Total 85 100

Fig. 1 The current different
pathways of HBOC genetic
counselling at Landspitali.
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test. This was addressed especially both by the GCs and the
breast surveillance unit, by increasing clinical appointments
and revising the information sheets sent to counsellees.

Of the BRCA2 positive individuals responding to the
question whether they had prior knowledge of the BRCA2
variant in their family (n= 172, 88%), 74 (43%) had prior
knowledge while 98 (57%) did not. Over half, 97 (57%) did
not have a family history of cancer or did not have
knowledge of a family history of cancer. Of those
responding to the question whether they were surprised to
receive the positive results (n= 121, 62%), a total of 46
(38%) said they were, and 61 (50%) were not, while 14
(12%) were unsure. Open questions were asked about
emotions following positive results from the website and the
main emotion expression was noted. Nearly half (n= 85,
43%) replied. The emotions described were diverse, ranging
from positive to negative, including calm, realistic, relief,
shock, unrealistic, disbelief and discomfort with the results,
fear for relatives, regret, uncertainty, anger and anxiety
(Table 1). Fifty-four (63%) of those who replied, expressed
some kind of a negative reaction, and 26 (30%), a positive
reaction. Examples of the diversity of comments were: “not
difficult to know, would have liked to know earlier”, “better
to know, than not”, “it is what it is”, and “this is like a death
sentence”.

After confirmatory testing and a follow-up testing of
relatives, an apparent misattributed parentage was noted in a
few cases.

Discussion

Currently, no laws or regulations are available in Iceland
regarding the return of genetic testing results to participants
in research studies. However, a bill has recently been put
forward in the Icelandic parliament that states the necessity
of comprehensive information before participation in
research, an informed consent and what results will be
reported. Further, Iceland has no specific management
recommendations for HBOC, but guidelines from the
National Institute for Health and Care Excellence (NICE),
2017 and the American College of Obstetricians and
Gynaecologists (ACOG) [14] used.

The increased need for counselling and surveillance
following the launch of the website www.arfgerd.is was
significant, especially given the small size of the units
involved at Landspitali. However, given the frequency of
this founder variant in Iceland, this launch offered a unique
opportunity to study how to best deliver actionable genetic
results to a large subset of a single population.

Of those who received notifications of positive results
from www.arfgerd.is 56% had contacted the GC unit for
confirmatory testing, at the end of May 2019. The process is

anonymous and it is therefore not possible to know who of
those who registered have accessed their results. The reason
for the relatively low number of people coming for con-
firmatory testing is unknown to the GC unit. It may indicate
that some prefer to read up on results themselves, that they
will come at a later time, or that the number with prior
knowledge of having the PV was higher than estimated.
Some may simply have forgotten to obtain their results, and
others may be worried and do not want to know their result
for the time being. As surveillance depends on confirmatory
clinical testing, the confirmation is an important step in the
process.

Despite initially expressing negative emotion such as
shock or anger, the majority of counsellees said they were
thankful for the opportunity to receive the information and
to be able to have relevant surveillance.

Nearly half of those contacting the GC service were
males. This is interesting as males had comprised no more
than 30% of those who had previously sought cancer GC
due to HBOC. It is possible that males appreciate the
concept of obtaining information via a website better than
directly contacting the hospital via phone and/or attending
a formal GC session [17]. Also, there was a considerable
media coverage about the website, focussing on males.
This may have affected the number of males seeking
information via the website. Furthermore, it was observed
in the clinic, but not formally assessed, that younger
males, ages 25–40, who received positive results through
the website, were more worried than expected and pre-
viously observed. It is possible that the media coverage
had an effect, where the high risk of getting cancer and
dying was emphasised.

One possible reason for the greater worry and upset
among those accessing the test through the website than
through regular clinical services was thought to be the
absence of pre-test GC, as the purpose of pre-testing GC, is
to prepare counsellees for receiving either positive or
negative results from the genetic test. Although the website
offers comprehensive information, there is no decision aid,
such as having to stop and reply to questions to show
understanding and determination to continue the procedure.
Getting positive results is often difficult, emotionally
stressful and psychologically burdensome, but having
information about what happens afterwards and a plan for
surveillance and management, can lessen potential diffi-
culties. Negative test results can also be difficult due to
survivor guilt [18] or because the reason for the cancer(s) in
the family has not been found. In the absence of family
history, getting a positive genetic result can come as a shock
to the recipient. A substantial number of cases did not have
a family history of cancer or were unaware of a family
history which may explain why they were surprised about
the positive results. Pathogenic variants in the BRCA genes
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have incomplete penetrance affecting cancer history in
individual families [19].

GC is regarded as an important part of genetic health
services. Initially only done in clinic, GC now uses other
ways of communicating information, such as telephone,
video-conferencing and web-based technology [20]. The
experience described in this article suggests that further
research is necessary on how individuals want to receive
genetic information. Increasingly, people can and do access
their medical records, which can also include laboratory
results [21]. Individuals have a right to their own data, as
seen in the WHO Alma-Ata Declaration of 1978 [22], and
the General Data Protection Regulation (GDPR) Regulation
(EU) 2016/679. The younger generation, and perhaps the
older ones as well, are less accepting of delays and may
prefer to be e-patients and rather communicate electro-
nically with the doctor or health care professional than wait
for a clinical appointment [23]. As for receiving genetic
information and genetic counselling, counsellees may want
to choose between (a) conventional methods face-to-face,
(b) via website/health portal, (c) by video-conferencing, (d)
by telephone, (e) by email or a formal letter sent to their
homes, or (f) a mixture of the methods above.

The experience of using a website for the return of
genetic results was mostly found to work well in Icelandic
society and could be used with some modifications in other
circumstances. The increased number of males who sought
information via the website was especially noteworthy. We
conclude that where public health portals are available, as
for example in the Scandinavian countries [24–27] it would
be optimal to return genetic results via those channels.
Health portals normally lead to securely kept health data,
retrieved from various health institutes and possibly from
other relevant bodies, allowing access to most or all the
health information the individual needs to have through a
single site. We would suggest the use of decision aids in the
case of sensitive or possibly difficult information, such as
genetic test results can be. Using decision aids to prepare
people for the possible results has been seen to be helpful to
make sure all relevant information is read and understood
[28]. However, security must be ensured and there must be
robust ways of limiting the risk of the misidentification of
samples. As a future development, the use of genealogical
data to inform other relatives via the portal might be fea-
sible. Additionally, with a consent from the individual,
health professionals could possibly access the health portal
and results on their behalf in order to explain their results
and individual prognoses and possible preventive measures
to their patients. We have no information on those with
negative results, whether they had a family history war-
ranting further genetic testing for other pathogenic variants.
The website however, suggested that those negative for the
BRCA2 PV, could have other genetic causes for inherited

breast cancer and should consider genetic counselling. This
needs to be addressed when considering web-based
reporting of results.

This was a clinical observation within the context of a
genetic counselling service. Our results need to be con-
firmed in larger and more robust studies. Importantly it
would be interesting to assess the degree to which subject
responses are culture-dependent.
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