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Abstract

Despite the increased diagnostic yield associated with genomic sequencing (GS), a sizable proportion of patients do not
receive a genetic diagnosis at the time of the initial GS analysis. Systematic data reanalysis leads to considerable increases
in genetic diagnosis rates yet is time intensive and leads to questions of feasibility. Few policies address whether laboratories
have a duty to reanalyse and it is unclear how this impacts clinical practice. To address this, we interviewed 31 genetic health
professionals (GHPs) across Europe, Australia and Canada about their experiences with data reanalysis and variant reinter-
pretation practices after requesting GS for their patients. GHPs described a range of processes required to initiate reanalysis
of GS data for their patients and often practices involved a combination of reanalysis initiation methods. The most common
mechanism for reanalysis was a patient-initiated model, where they instruct patients to return to the genetic service for clini-
cal reassessment after a period of time or if new information comes to light. Yet several GHPs expressed concerns about
patients’ inabilities to understand the need to return to trigger reanalysis, or advocate for themselves, which may exacerbate
health inequities. Regardless of the reanalysis initiation model that a genetic service adopts, patients’ and clinicians’ roles
and responsibilities need to be clearly outlined so patients do not miss the opportunity to receive ongoing information about
their genetic diagnosis. This requires consensus on the delineation of these roles for clinicians and laboratories to ensure
clear pathways for reanalysis and reinterpretation to be performed to improve patient care.
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Introduction

Translating the power of genomic sequencing (GS) using
next generation sequencing technologies from the research
context into clinical care is currently one of the major goals
of researchers and health-care providers, particularly in
areas such as rare disease and inherited cancers [1]. This is
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leading to tangible benefits for patients, such as increases
in diagnostic yield for genetic disease compared to ‘stand-
ard’ sequencing methods. Depending on the patient cohort
under investigation, the selection criteria used, and the type
of GS employed (e.g. exome, genome, or condition-specific
gene panels), studies are reporting rates of 12-68% [2-9],
although this will continue to change as the technology
evolves. Despite this success, clearly there remains a siz-
able proportion of patients for whom a genetic cause has
not yet been identified at the time of the initial GS analysis
(although some of these cases may not have a genetic basis
to their condition).

As more patients and research participants are sequenced,
our knowledge base of which variants are and are not patho-
genic increases. This is through the identification of both new
genes associated with particular conditions and also new vari-
ants in genes previously reported. Although this means that
the ‘hit rate’ of newly sequenced samples should increase, it
can only help previously sequenced patients if samples are
reanalysed. The term reanalysis refers to the process where
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laboratories re-run previously analysed GS data through a new
version of their bioinformatic pipeline to check for new poten-
tially causative variants. This is in contrast to reinterpretation
where a list of variants identified during the initial analysis are
re-curated to check for updated evidence of pathogenicity for
these variants. Reinterpretation of previously identified vari-
ants where the significance is unclear (variants of uncertain
significance; VUS) has been shown to clarify variant clas-
sifications and assist clinical decision making in patients with
hereditary cancers [10].

A number of research and clinical groups have recently
undertaken systematic reanalysis of their previously sequenced
samples. These have shown considerable success with reanaly-
sis leading to genetic diagnosis rates increasing between 4 and
32%, in some cases as soon as 12 months following the initial
analysis [11-19]. While this suggests that routine reanalysis
would end the diagnostic odyssey for many patients, the addi-
tional time that this process would involve is not insignificant
and leads to questions of feasibility, particularly if there was
no additional charge. It also raises the question of who should
initiate reanalysis of a patient sample; should this be the labo-
ratory, the clinician, or the patient (via the clinician)? Confu-
sion over stakeholder roles and responsibilities is reflected in
the process of obtaining consent to undertake reanalysis or
reinterpretation of existing data. Indeed, a study done in 2018
of 58 consent forms used in diagnostic GS showed that 25
(43%) did not even mention the possibility of data reanalysis
or variant reinterpretation [20]. Of the 21 forms that explicitly
mentioned reinterpretation for clinical purposes, there was
considerable variation regarding with whom the responsibil-
ity for initiating this process resided. Ten forms suggested that
the laboratory will initiate any subsequent variant reinterpreta-
tion, six indicated that reinterpretation must be initiated by the
clinician, and five left this process in the hands of the patient
[20]. These findings highlighted concerns regarding abdica-
tion of responsibility by laboratories and clinicians, as well
as patients’ abilities to advocate for themselves. It was also
unclear how this was being translated into clinical practice.

To address this question, we sought to interview clinical
geneticists and genetic counsellors across Europe, Australia
and Canada about their experiences with data reanalysis and
variant reinterpretation practices following requests for GS
in their patients. This follows on from interviews conducted
with laboratory personnel conducted across these regions
which investigated the current practices and challenges expe-
rienced by laboratories performing diagnostic GS [21, 22].

Methods

Qualitative methods were used to explore the views and
practices of genetic health professionals (GHPs) with
regards to reanalysis of patients’ genomic sequence data.
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GHPs were recruited using a purposive sampling strategy to
identify both genetic counsellors and clinical geneticists who
request different types of GS technologies (including tar-
geted large gene panels, exome and genome sequencing) for
patients, primarily in the diagnostic setting. Potential partici-
pants were identified using internet searches to find relevant
genetic services, and snowball sampling. Interviews were
semi-structured in nature and were conducted by one mem-
ber of the research team (DV). These interviews explored a
range of different topics relating GHPs® GS requests, includ-
ing the types of patients for whom they request testing, and
which results they receive from laboratories. Here we report
data from the interviews focussing on reanalysis/reinterpre-
tation practices and views. Interviews were audio-recorded,
transcribed verbatim and analysed using inductive content
analysis in which content categories were derived from the
data, rather than pre-determined [23-25]. Each transcript
was coded into broad content categories. Sections of the
data within the broad categories were compared and more
specific subcategories were developed. All interviews were
coded by DV; KS and PB coded a subset to confirm the
coding scheme.

This study was approved by the SMEC Review Board
(Social and Societal Ethics Committee), KU Leuven and
by the Research Ethics Board of the Faculty of Medicine,
McGill University.

Results
Participant characteristics

Thirty interviews were conducted with 31 GHPs (24 clinical
geneticists and 7 genetic counsellors), which included partic-
ipants from 30 different institutions in Europe (15), Australia
(10), and Canada (5). One interview was conducted with two
GHPs from the same institution. Participants had a mean of
9.5 years (1-30 years) experience in their current role and
a mean of 14.3 years (3.5-38 years) experience in the field
of genetics. Of these participants, eight were involved in the
analysis and interpretation of GS data as part of their role
and an additional nine assist with patient review at multi-
disciplinary team (MDT) or other types meetings with their
local laboratory.

GS data reanalysis practices and views

GHPs described a range of different practices relating to
processes required in order to initiate reanalysis of GS data
for their patients. They also discussed their views about
how effective their current processes are and what they
think might be more appropriate. We have presented these
views and practices identified within the clinical context by
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initiation model type: (1) patient-initiated model, (2) labora-
tory-initiated model, (3) clinician-initiated model.

Patient-initiated model

The most commonly discussed mechanism for reanalysis
was on the initiative of the patients (via the GHP). Partici-
pants described how, if the cause had not been identified
during the initial analysis, they would tell patients that they
should return to the genetic service for clinical reassess-
ment after a certain period of time. This ranged from any-
where between 1 and 5 years, depending on the GHP, and
may require a new referral from their primary health care
physician.

If we don’t have a certain positive finding, we say that
we might have new information in one, or two, or three
years. So, please get back to us if you still want us
to take this further. So, we would need some kind of
referral to do the analysis.
Participant 4, clinical geneticist
We will say to patients that, at this point in time, this
is negative. Or at this point in time it’s a VUS and
we can’t go any further than this but please come and
see us again in 12 months’ time and we’ll see what’s
available to you. So, that kind of triggers then for the
clinician or the counsellor involved to then contact the
lab in 12 months’ time, when the patient re-presents or
comes back for an appointment, that we would then, in
preparation for that, contact the lab to see if anything
new has happened.
Participant 14, genetic counsellor

GHPs may also encourage patients to return for reassessment
if new information comes to light, such as changes in symp-
toms, disease progression, a newly affected family member,
or if they are planning a pregnancy.

What we tell our patients is, if there’s significant
changes to your personal history or family history, get
in contact with us to see whether reanalysis is needed.

Participant 17, clinical geneticist

Several GHPs mentioned that, if a patient does not have
a diagnosis, rather than being discharged from care and
relying on the patient to initiate contact for reanalysis, they
have a system where the patient is booked in for another
appointment.

We schedule review appointments. So, we don’t dis-
charge people that we think still have a monogenic dis-
order in a negative exome... That’s our prompt, really,
to revisit the situation.

Participant 16, clinical geneticist

Several GHPs expressed concerns regarding leaving ini-
tiation of reanalysis in the hands of the patients. In some
cases, this was because they were worried patients would
not understand that they needed to recontact the clinician
for reanalysis to occur. For others, they were concerned
that only the more motivated patients/parents will initiate
reanalysis, which may exacerbate health inequities, or that
patients are lost to follow-up.

I think it does [work] for certain families but I worry
about other families that maybe are not so active
[about their healthcare]... I do worry about people
falling off the radar. What about when kids grow up
and, you know, there’s just so much stuff that can
happen in a family. What if a parent dies and they
were the only one that knew about it and just all of
that. I just find that really problematic.

Participant 14, genetic counsellor

Others were not concerned that patients do not understand
or may forget to initiate reanalysis because they ensure
that the letter they send to patients after the consultation
explains this.

Well, I don’t make a fixed appointment already for
2, 3 years. I leave it a bit up to them. But I write in
my letter that it’s good to see them back...But I have
the impression that if you explain well and you pro-
vide good service that they come back...And they
understand that there is still a lot that we don’t know
or that we miss.

Participant 29, clinical geneticist

A couple of participants cited the fact that patients had
returned for reassessment as an indicator that the patient-
initiated system was working.

For example, there were many reports issued already
of course and, when counselled, many patients were
counselled, and they really do kind of come back in a
year, a year and a half, you know, if there is something
new about their VUS, [to ask] ‘can we now maybe
classify it to the benign or the pathogenic pole’?
Participant 5, clinical geneticist

A small number of GHPs cited experiences where patients
had been grateful to receive new classification or new diag-
nosis following reanalysis. However, it was highlighted that
not everyone still wants to receive a diagnosis down the
track, particularly if their child has died and they are not
planning to expand their family further. In fact, a propor-
tion of GHPs felt that leaving the responsibility to initiate
reanalysis with the patients meant that only those who were
motivated enough to return would have their sample reana-
lysed, ensuring that resources were being used to assist those
who were definitely still interested in receiving a diagnosis.
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For me it works quite well because I see that people
who are really still seeking for results, for a diagnosis,
for example, if they still want to have a child or if they
have family members that [are planning] pregnancies.
Or if, for example, the disorder of the child becomes
worse or changes in time, then those people certainly
are motivated to come back. I also have patients that
sometimes, when I recontacted them, are less inter-
ested in follow up.

Participant 3, clinical geneticist

One participant felt that one of the major issues (and drivers
for the patient-initiation model) was a general reluctance by
all parties to take responsibility for reanalysis and recon-
tact processes, which was highly influenced by workload
pressures.

I think what’s been really difficult about that is that
nobody wants to take ownership of whose responsi-
bility it is to initiate that. So, certainly the labs are
overwhelmed. They’re overworked. They don’t feel
that they’ve got the capacity to go back and reanalyse
variants. And, as a clinic, we feel the same. We don’t
have the capacity to keep lists of people that we want
to review variants.

Participant 18, genetic counsellor

Yet, a proportion of participants felt that it was inappropriate
for patients to initiate reanalysis. This was because patients
do not have the knowledge and expertise to know at which
point further analysis would be appropriate, and because it
can place families under additional pressure.

I think that puts a lot of pressure on the families and
relies on families who may be better at advocating for
themselves or thinking through those kinds of issues.
Or maybe families for whom this is more valuable
intrinsic information. But is that equitable? I don’t
know.

Participant 20, genetic counsellor

Laboratory-initiated model

When asked, a large proportion of the GHPs indicated
that, to their knowledge, the laboratories from which they
requested GS did not currently have routine or systematic
reanalysis procedures in operation. Reanalysis would need
to be triggered by a clinician which may or may not involve
an additional fee, depending in the laboratory in question.
Yet, some of the GHPs stated that the laboratories they
engage with do have systems in place to perform some
degree of reanalysis or reinterpretation. This usually
involved bioinformatic reassessment of identified vari-
ants, which involves updates of databases and detection
software to reassess the pathogenicity of variants, or by a
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reinterpretation of the variant in response to a ‘hit’ using a
database, such as GeneMatcher.

If there are, let’s say, multiple patients, or also people
having variants in the same gene with the similar phe-
notype internally, or we hear something new after we
put the data in a database, such as GeneMatcher... If
get matches and I see that the phenotype is compara-
ble, then I go back to the patients. I contact them again
and tell them “Look, we are a little bit further. Do you
agree that we discuss how far we come and that maybe
we do additional investigations?”.

Participant 3, clinical geneticist

Several GHPs mentioned that the implementation of lab-
oratory-initiated processes had meant that they needed to
change consent forms and processes to include information
about the possibility for patients to be recontacted with new
information.

But for the organization internally, we had to really
work on the consent form and information that we had
to put it in. First it was not in there and then you get a
reanalysis result and you didn’t ask for it. Of course,
as a clinician you had to cope with that. So now it’s all
within the information beforehand so that the patient
knows.

Participant 10, clinical geneticist

However, participants clarified that none of these laborato-
ries rely solely on laboratory-initiated processes and it was
common for reanalysis practices to comprise a mix of two
or more initiation mechanisms.

In contrast to those who supported a patient-initiated
approach for reanalysis, a proportion of the participants
interviewed suggested that a laboratory-initiated periodic
or ongoing reanalysis process would be the best situation.
This was for several reasons, including that having clinicians
initiate reanalysis created an extra step in the process.

This isn’t me handing it off from a clinical point of
view. It probably needs to be from a laboratory point
of view because otherwise it’s clinical people having
to go back to a laboratory again... It’s an added step.
So, it really needs to be integrated into laboratories
that are doing a lot of analysis that perhaps there is a
system for recall of previous results.

Participant 24, genetic counsellor

Yet even those who considered a laboratory-initiated model
to be the ideal situation acknowledged that, for many labora-
tories, this was not feasible given current available funding
and resources.

Yes, as I said to our lab, we would love it if all the data
from every NGS [next-generation sequencing] test got
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reviewed every 5 years...and with a report sent back
to the clinicians. That would be just beautiful. But it’s
not going to happen.

Participant 15, clinical geneticist
I think both the laboratory and the clinical services
are definitely feeling the responsibility of reanalysis
and are wishing that we could provide that service...
However, when you have waiting times and lag times
to getting results the way that we have, I don’t think
we can justify it just yet when we can’t even get the
primary test reports out within a particular time frame.
So, there are greater things to take care of before we
start addressing that question, even though it does bug
us.

Participant 19, genetic counsellor

Several GHPs described models with different combinations
of reanalysis initiation mechanisms. One common approach
involved a combination of laboratory- and patient-driven
triggers. In this approach, while the GHP would tell the
patient to return, either after a set time period or because
of a change of situation (as described above), the laboratory
would also contact the clinician if there had been a reclas-
sification of a variant.

We now tell [the patient] if there is...nothing found
now, we always say, ‘well, there can be done an update
in the software and then sometimes results come for-
ward that are not seen now. So that may be the case
and if you’re OK with that, we recall you back’. With
[variants of] uncertain significance, we always tell
them, ‘please enquire in a year, or in two years, to ask
whether there is any additional information’.
Participant 9, clinical geneticist

Clinician-initiated model

None of the GHPs interviewed indicated that they operated
in a system that relied solely on the clinician to initiate a
reanalysis for their patients. A few of the GHPs described an
approach which, in addition to both laboratory- and patient-
initiated reanalysis incorporated scheduling of follow-up
appointments for patients. Other participants described mod-
els in which the clinicians (or, in one case, the clinic staff)
also kept track of the suspicious variants in their patients and
periodically reassess the patients over time.

I have a secretary. I have a recall system. I don’t know
how she manages it exactly, but it seems to work really
well. I guess things go into some kind of computer
program calendar that just pulls things up, ‘cos every
month I get a pile of charts outside my office being
like, these are the ones you wanted to look at again.
Participant 23, clinical geneticist

A number of GHPs explained that the decision between tak-
ing responsibility for triggering reanalysis by recontacting
or leaving it in the hands of the patients depends on how
likely they think the VUS identified will be the cause of the
condition.

Well, it depends a bit on how likely I think it is that a
variant is disease-causing. Sometimes it is very likely
that it will turn out to be disease-causing and then I’ve
a bit more active approach than when I think that’s
unlikely. Then I leave it to the parents to recontact us
when they feel like it and I usually propose, well, in
about 2 or 3 years.

Participant 7, clinical geneticist

However, it is not possible for all patients to be re-reviewed
regularly in all genetic services and one clinical geneticist
queried the use of resources in doing so.

It is one of the areas of difficulty that we are trying
to address in our model of care because we all like to
follow our patients if they’re undiagnosed, or even if
they are diagnosed. But then when you look at the wait
time for new assessments and you only have a limited
number of geneticists you wonder whether that’s the
best utilisation of resources to concentrate on. Patients
we have seen three, four times and we still don’t have
a diagnosis? Or see new patients that need a fresh set
of eyes to see them!

Participant 26, clinical geneticist

Although some GHPs implied that their current combination
of reanalysis processes seemed to be working to a degree,
others felt that they needed to wait to see how well the sys-
tem worked over time. One participant who explained that,
until recently, their system had been quite haphazard, was
in the process of implementing a more systematic approach.

Well, I don’t think it is working very efficiently. But
that is why we start this department-wide novel proce-
dure around this reanalysis that is more formalized and
how frequently it is done and what is [done]. Because
[currently] it depends on the doctor and on the parents
if it’s done more specifically. So, it should be done
routinely, and it should be counselled, also routinely,
to the parents.

Participant 9, clinical geneticist

Finally, several GHPs suggested a role for primary health-
care providers in sharing the responsibility with patients to
refer their patients for reassessment when sufficient time has
passed.

And then I guess the referring doctors, or the caring
physicians who look after the families will also receive
letters that are sent to patients where the onus is put
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back on them. So, the onus is not just on the patient.

It’s about the caring physicians as well because they

have that information on file within the letters.
Participant 19, genetic counsellor

Discussion

To our knowledge, this is the first study that specifically
addresses GHPs experiences and views on initiating rea-
nalysis processes following GS in their patients. Others
have used interviews and surveys to investigate recontact
procedures and shown that although not all practitioners
recontact patients in response to new information, when they
do it is far from systematic [26-29]. However, recontact is
a very broad term that encompasses many different situa-
tions, including (but not limited to) contact to inform of new
genetic tests that could be of benefit to former patients and
recontact as part of a research study [26]. While patients
may be recontacted if variant reinterpretation takes place,
the decision whether to reanalyse, how frequently, and how
this is initiated, involves different choices and competing
factors compared to whether or not, and by whom patients
should be recontacted in response to new information. In
addition, recontact technically only refers to situations where
the patient has been discharged from care [30], which may
not apply to some patients who remain undiagnosed (and for
whom reanalysis may be applicable). For these reasons, we
think it is important not to conflate the two processes. There-
fore, our study elucidating the practices around reanalysis
provides an important and novel contribution.

Our findings show a diverse range of practices regarding
the initiation of reanalysis following GS, with participants
often describing a combination of patient-, clinician-, and
laboratory-initiated reanalysis practices. This lack of a con-
sistent model reflects the diversity seen in studies that have
explored experiences of health professionals with patient
recontact [26-29].

In our study, we identified that the most common model
for initiation of reanalysis was for GHPs to tell their
patients to return to the clinic in order to check for updates,
either after a set time period, or in response to new clini-
cal information in themselves or their family. Some of our
participants felt that, anecdotally, this system was work-
ing quite well and that patients were returning. This was
more likely if the undiagnosed patients were booked in for
repeat appointments, rather than discharged, as was the case
with a small number of the GHPs. Yet others raised ques-
tions around patients’ abilities to proactively request this
service. This could be due to their lack of understanding
of what a negative result might mean or because it places
additional pressure on patients or families to remember to
return when they are already dealing with a complex medi-
cal situation. And while a new symptom or affected family
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member might trigger patients (or parents) to contact their
clinician, encouraging patients to return after two, three,
or five years may lead to situations where only the more
educated or persistent families will access reanalysis, which
could exacerbate existing health inequities [26, 27]. Clearly,
whether it is appropriate to rely on a patient (or their parent)
to initiate reanalysis or reinterpretation is very patient- and
context-specific and clinicians will need to use their clinical
judgement to determine to what degree to do so. However,
there needs to be acknowledgement that relying solely on
this mechanism may be unreliable in some instances.

In contrast, some GHPs felt that adding instructions con-
cerning when to return to the genetic service in the patient
letter combated this sufficiently, both because the patient
could re-read it after the appointment and also because it
would alert their general practitioner or family doctor to
this option. In fact, some GHPs proposed that these primary
care physicians should take at least partial responsibility for
encouraging the patient to initiate reanalysis. While on the
one hand this would make sense because the patient would
require another referral to the genetics service, it would
also require GPs to a) appreciate that a negative result does
not rule out a genetic cause, and b) develop some kind of
reminder system to alert either themselves or their patients
that sufficient time had passed to warrant reanalysis. This is
then likely to lead to similar problems encountered by most
of the GHPs who do not feel that they have the capacity or
systems in place to keep track of their undiagnosed patients
in order to take responsibility for triggering a reanalysis
process.

Several GHPs described using their clinical judgment
about how likely they think the VUS identified is to be the
cause of the condition to make decisions on whether to fol-
low up the patient or leave it in their hands to initiate the
reanalysis. While this approach may be adequate for experi-
enced GHPs, it may be less so for health professionals who
have little (or no) genetics training and who are unable to
assess the likelihood of pathogenicity based on laboratory
reports. This will only be exacerbated as genetics becomes
more integrated into other medical specialties, such as neu-
rology, nephrology, etc. Therefore, it is important to have
systems in places so that all patients can have access to rea-
nalysis when appropriate, regardless of their referring clini-
cian. However, this reanalysis should always include input
from a clinician with genetics experience.

While a proportion of the GHPs felt that a routine rea-
nalysis process initiated by the laboratory would be ideal,
many acknowledged that the technology to make this a real-
ity was not yet available and current systems which relied
on manual curation of identified variants meant that this was
not yet feasible, as suggested by others [26]. However, some
laboratories do seem to have procedures in place for reas-
sessment of identified variants and there are reports in the
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literature of automated systems for the reanalysis of clinical
exome data with good results [31]. Although technologi-
cal advancements may assist in the laboratory components
associated with reanalysis and variant reinterpretation, the
role of the experienced clinician to determine which patients
may benefit most, depending on their clinical picture and
how thorough the initial analysis way, should still be inte-
grated into the process in some way. Importantly, the roles
and responsibilities of each of the parties involved should
be clearly delineated and the patient should be made aware
of these.

While implementation of automated systems may be a
way to address some of the issues around workload, they do
not address concerns raised that some patients may no longer
desire an answer for their genetic condition, a situation that
may arise, for example, once a child has died. One sugges-
tion as to how this could be averted would be to implement
a ‘dynamic consent’ process, whereby the consent form is
located online and the patient (or parent) has the option to
check a box indicating whether they would like ongoing rea-
nalysis to identify the cause of their condition. If not, their
data could be excluded from ongoing automated processes.
They could also change their preference if their preference
or situation changes.

While the exploratory nature of our study does not lend
itself to generalisability, it provides key insights into the
challenges associated with reanalysis procedures from the
perspectives of clinicians who are requesting GS for their
patients. We chose to only sample participants from across
Europe, Australia and Canada as a follow on from interviews
conducted with laboratory personnel conducted across these
regions [21, 22] which means we cannot comment on the
experiences of GHPs practicing in other parts of the world.
We have also deliberately focused exclusively on reanalysis
in the clinical context, rather than in research. This distinc-
tion is important because the primary goal of diagnostic
GS is to identify a diagnosis with the hope of improving
patient care, which then entails a professional duty of care
to the patient on behalf of the GHP. This is in contrast to the
research setting where the primary goal of the testing is to
generate knowledge (although improvements in patient care
may be a secondary goal).

There is currently no legal duty for laboratories to reana-
lyse data [32]. However, the fact that reanalysis of previ-
ously undiagnosed patients can lead to diagnostic yields
ranging from 4 to 32% depending on the cohort, time since
initial analysis, and the degree of manual curation under-
taken [11-19], which could potentially change treatment
or management, suggests that there might be good reasons
to integrate this into routine practice. However, this should
only be done with the knowledge and consent of the patient
(or their parent/guardian), which should be sought as part
of the initial pre-test counselling process. Regardless of the

reanalysis initiation model that is eventually adopted by a
genetic service or clinic, consent forms should mention the
possibility for data reanalysis or variant reinterpretation,
and also clearly outline the roles and responsibilities of
the patient and clinician so that those who want to receive
ongoing information about their genetic diagnosis will not
miss the opportunity to do so. For this to occur, we require
consensus on the delineation of these roles for clinicians
and laboratories to ensure clear pathways for reanalysis and
reinterpretation to be performed to improve patient care.

Acknowledgements Danya Vears is a Postdoctoral Research Fellow
of the Research Foundation—Flanders (FWO Vlaanderen) and also
acknowledges the infrastructure funding received from the Victorian
State Government through the Operational Infrastructure Support
(OIS) Program.

References

1. Di Resta C, Ferrari M (2018) Next generation sequencing: from
research area to clinical practice. Ejifcc 29(3):215-220
2. Abolhassani H, Aghamohammadi A, Fang M, Rezaei N, Jiang
C, Liu X et al (2019) Clinical implications of systematic pheno-
typing and exome sequencing in patients with primary antibody
deficiency. Genet Med 21(1):243-251
3. Lindstrand A, Eisfeldt J, Pettersson M, Carvalho CMB, Kvarnung
M, Grigelioniene G et al (2019) From cytogenetics to cytogenom-
ics: whole-genome sequencing as a first-line test comprehensively
captures the diverse spectrum of disease-causing genetic variation
underlying intellectual disability. Genome Med 11(1):68
4. Kumar KR, Davis RL, Tchan MC, Wali GM, Mahant N, Ng K
et al (2019) Whole genome sequencing for the genetic diagnosis
of heterogenous dystonia phenotypes. Parkinsonism Relat Disord
69:111-118
5. Kingsmore SF, Cakici JA, Clark MM, Gaughran M, Feddock
M, Batalov S et al (2019) A randomized, controlled trial of the
analytic and diagnostic performance of singleton and trio, rapid
genome and exome sequencing in Ill infants. Am J] Hum Genet
105(4):719-733
6. Jang SS, Kim SY, Kim H, Hwang H, Chae JH, Kim KJ et al (2019)
Diagnostic yield of epilepsy panel testing in patients with seizure
onset within the first year of life. Front Neurol 10:988
7. Gubbels CS, VanNoy GE, Madden JA, Copenheaver D, Yang S,
Wojcik MH et al (2019) Prospective, phenotype-driven selection
of critically ill neonates for rapid exome sequencing is associated
with high diagnostic yield. Genet Med. https://doi.org/10.1038/
$41436-019-0708-6
8. Costain G, Cordeiro D, Matviychuk D, Mercimek-Andrews S
(2019) Clinical application of targeted next-generation sequenc-
ing panels and whole exome sequencing in childhood epilepsy.
Neuroscience 418:291-310
9. Downie L, Halliday J, Burt R, Lunke S, Lynch E, Martyn M et al
(2019) Exome sequencing in infants with congenital hearing
impairment: a population-based cohort study. Eur ] Hum Genet.
https://doi.org/10.1038/s41431-019-0553-8
10. So MK, Jeong TD, Lim W, Moon BI, Paik NS, Kim SC et al
(2019) Reinterpretation of BRCA1 and BRCA?2 variants of
uncertain significance in patients with hereditary breast/ovarian
cancer using the ACMG/AMP 2015 guidelines. Breast Cancer
26(4):510-519

@ Springer


https://doi.org/10.1038/s41436-019-0708-6
https://doi.org/10.1038/s41436-019-0708-6
https://doi.org/10.1038/s41431-019-0553-8

280

D.F. Vears et al.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Bruel AL, Nambot S, Quere V, Vitobello A, Thevenon J, Assoum
M et al (2019) Increased diagnostic and new genes identification
outcome using research reanalysis of singleton exome sequencing.
Eur J Hum Genet 27(10):1519-1531

Sun 'Y, Xiang J, Liu Y, Chen S, YuJ, Peng J et al (2019) Increased
diagnostic yield by reanalysis of data from a hearing loss gene
panel. BMC Med Genomics 12(1):76

Schmitz-Abe K, Li Q, Rosen SM, Nori N, Madden JA, Genetti CA
et al (2019) Unique bioinformatic approach and comprehensive
reanalysis improve diagnostic yield of clinical exomes. Eur ] Hum
Genet 27(9):1398-1405

Salfati EL, Spencer EG, Topol SE, Muse ED, Rueda M, Lucas JR
et al (2019) Re-analysis of whole-exome sequencing data uncov-
ers novel diagnostic variants and improves molecular diagnostic
yields for sudden death and idiopathic diseases. Genome Med
11(1):83

Hiatt SM, Amaral MD, Bowling KM, Finnila CR, Thompson
ML, Gray DE et al (2018) Systematic reanalysis of genomic
data improves quality of variant interpretation. Clin Genet
94(1):174-178

Liu P, Meng L, Normand EA, Xia F, Song X, Ghazi A et al (2019)
Reanalysis of clinical exome sequencing data. N Engl J Med
380(25):2478-2480

Wright CF, McRae JF, Clayton S, Gallone G, Aitken S, FitzGerald
TW et al (2018) Making new genetic diagnoses with old data:
iterative reanalysis and reporting from genome-wide data in 1,133
families with developmental disorders. Genet Med 20:1216-1223
Wenger AM, Guturu H, Bernstein JA, Bejerano G (2017) System-
atic reanalysis of clinical exome data yields additional diagnoses:
implications for providers. Genet Med 19(2):209-214

Machini K, Ceyhan-Birsoy O, Azzariti DR, Sharma H, Ros-
setti P, Mahanta L et al (2019) Analyzing and reanalyzing the
genome: findings from the MedSeq project. Am J Hum Genet
105(1):177-188

Vears DF, Niemiec E, Howard HC, Borry P (2018) Analysis of
VUS reporting, variant reinterpretation and recontact policies in
clinical genomic sequencing consent forms. Eur J] Hum Genet
26(12):1743-1751

Vears DF, Sénécal K, Borry P (2017) Reporting practices for vari-
ants of uncertain significance from next generation sequencing
technologies. Eur J Med Genet 60(10):553-558

Vears DF, Sénécal K, Borry P (2017) Reporting practices for unso-
licited and secondary findings from next generation sequencing

@ Springer

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

technologies: perspectives of laboratory personnel. Hum Mutat
38(8):905-911

Schamber L (2000) Time-line interviews and inductive content
analysis: their effectiveness for exploring cognitive behaviors. J
Am Soc Inf Sci 51(8):734-744

Downe-Wamboldt B (1992) Content analysis: method, applica-
tions, and issues. Health Care Women Int 13:313-321
Graneheim UH, Lundman B (2004) Qualitative content analysis
in nursing research: concepts, procedures and measures to achieve
trustworthiness. Nurse Educ Today 24(2):105-112

Mitchell C, Ploem C, Retel V, Gevers S, Hennekam R (2019)
Experts reflecting on the duty to recontact patients and research
participants; why professionals should take the lead in developing
guidelines. Eur J Med Genet 63(2):103642

Sirchia F, Carrieri D, Dheensa S, Benjamin C, Kayserili H,
Cordier C et al (2018) Recontacting or not recontacting? A survey
of current practices in clinical genetics centres in Europe. Eur J
Hum Genet 26(7):946-954

Carrieri D, Dheensa S, Doheny S, Clarke AJ, Turnpenny PD,
Lucassen AM et al (2017) Recontacting in clinical practice: an
investigation of the views of healthcare professionals and clinical
scientists in the United Kingdom. Eur ] Hum Genet 25(3):275-279
Dheensa S, Carrieri D, Kelly S, Clarke A, Doheny S, Turnpenny
Petal (2017) A ‘joint venture’ model of recontacting in clinical
genomics: challenges for responsible implementation. Eur J Med
Genet 60(7):403-409

Otten E, Plantinga M, Birnie E, Verkerk MA, Lucassen AM, Ran-
chor AV et al (2015) Is there a duty to recontact in light of new
genetic technologies? A systematic review of the literature. Genet
Med 17(8):668-678

Baker SW, Murrell JR, Nesbitt Al, Pechter KB, Balciuniene J,
Zhao X et al (2019) Automated clinical exome reanalysis reveals
novel diagnoses. J Mol Diag 21(1):38-48

Ploem C, Mitchell C, van Harten W, Gevers S (2018) A duty to
recontact in the context of genetics: futuristic or realistic? Eur J
Health Law 25(5):537-553

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.



	Genetic health professionals’ experiences with initiating reanalysis of genomic sequence data
	Abstract
	Introduction
	Methods
	Results
	Participant characteristics
	GS data reanalysis practices and views
	Patient-initiated model
	Laboratory-initiated model
	Clinician-initiated model

	Discussion

	Acknowledgements 
	References




