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Abstract

While genomic medicine is becoming an important part of patient care with an ever-increasing diagnostic yield, recontact-
ing patients after reclassification of variants of uncertain clinical significance (VUSs) remains a major challenge. Although
periodical reinterpretation of VUSs is highly desired, recontacting former patients with new classifications is commonly
not fulfilled in practice. We draw on semi-structured interviews with 20 Israeli healthcare professionals and stakeholders
involved in communicating the results of genome-wide sequencing to patients. Findings show agreement that an individual
health care professional cannot address the task of recontacting patients after re-classification, and that responsibility should
be shared among the medical specialties, laboratory scientists, as well as patients. In the absence of established guidelines,
many respondents suggested that the patient should be informed about reclassification during a follow-up contact but they
disagreed who should be responsible for informing the patient. HCPs agreed that the solution to this challenge involves a
centralized automated database that is accessible, continuously updated, and facilitates retrospective as well as prospective
flagging of reclassification for patients who can benefit from this information. National and international policies providing

concrete guidelines on the optimal way to recontact patients with new valuable genomic information are needed.
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Introduction

Genomic medicine imposes new opportunities and pres-
sures for health care providers to recontact patients to pro-
vide updated interpretations of genomic information. With
rapid advances in genomic technologies, whole-genome
sequencing technologies are becoming faster and cheaper,
hence available to a growing number of people. As a result,
previously discovered variants of unknown/uncertain signifi-
cance (VUSs) may be reclassified as pathogenic or non-path-
ogenic. Recent research suggests that about 8% of variants
initially classified as VUSs were later either downgraded to
less severe classification (about 91% of variants) or upgraded
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to more severe classifications (about 9% of variants; Mersch
et al 2018). Thus, periodical reinterpretation of VUS is inev-
itable and may have significant implications for patients and
their family members. However, re-classification involves
multiple stakeholders: public as well as private genetics
labs, physicians, genetic health professionals, and medi-
cal geneticists. In addition, molecular information is rarely
transparently conclusive, but requires interpretation along
with other sources of clinical and non-clinical information.
While multidisciplinary collaborations are considered in
the literature as one of the most effective ways to reduce
misunderstandings about roles and responsibilities between
healthcare professionals in the management of patients, such
collaborations can also be hard to implement (Carrieri et al.
2017; Doheny et al. 2018).

There is yet no consensus and no standard policy over
whether, when, who exactly, and how patients affected by
such re-classification should be recontacted. Professional
organizations such as the American College of Medical
Geneticists (ACMG) generally advise that re-contact is
fundamentally a shared responsibility between the ordering
health-care provider, the clinical testing laboratory, and the
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patients themselves (Richards et al. 2015; David et al. 2019).
Similarly, the European Society of Human Genetics (ESHG)
recommended that recontacting patients in clinical genetics
services should be commensurate with previously obtained
consent, and a shared responsibility between healthcare pro-
viders, laboratories, patients (who may be asked to take the
initiative to check in), and other stakeholders (Carrieri et al.
2019; Doheny et al. 2018). The only systematic review of
the literature (Otten et al. 2015) on recontacting in clinical
genetics highlights recontacting as ethically desirable yet
neither fulfilled in practice nor logistically feasible.

In recent years, an increasing number of studies
(Medendorp et al. 2020, 2021) suggest that with greater
powers of reclassification come greater challenges of
recontact. The general recommendations of the ACMG and
the ESHG leave open a series of practical questions. When
new information that sheds light on the clinical significance of
a variant is discovered, is it the responsibility of the laboratory,
the clinician, or the genetic counselor to contact the person
who carries the mutation? Or is it the responsibility of the
patient to periodically check back? Where does responsibility
lie, and what kind of evidence should trigger a need to share
newfound information? (Shabani et al. 2016; David et al.
2019; Appelbaum et al. 2020).

Importantly, while these tasks are perceived as ethical
duties for HCPs, their legal implications are not well defined
(Clayton et al. 2021). While no courts, as far as we know,
have yet imposed liability for failure to recontact patients
with new genetic results, the challenges of ensuring that
patients receive and understand the new results loom large.!
A recent UK survey showed that genetics services do recon-
tact former patients but in an ad hoc fashion. Furthermore,
HCPs express uncertainty about who, when, and how should
patients be recontacted following reclassification of VUSs
(Carrieri et al. 2016; Doheny et al. 2018).

To provide much needed empirical evidence, this paper
draws on interviews with Israeli healthcare profession-
als from clinical genetics, professionals from mainstream
healthcare specialties, and legal experts. These were chosen
as they are involved in “precision”/ “personalized” medi-
cine either as clinicians refereeing to testing, interpreting
genomic results, following up patients, or taking part in
building guidelines. This study provides an in-depth inves-
tigation of their perspectives on the clinical, ethical, and
legal issues related to recontacting.

! In Williams v. Quest Diagn., Inc., (423 S.C. 547 (S.C. 2018), plain-
tiff mother alleged that in 2007 Quest subsidiary of Athena Diagnos-
tics erred when it classified as a VUS a variant in the SCN1A gene
in her 2-year-old son (who died in 2008). The testing lab issued a
revised report in 2015 re-categorizing the VUS as a pathogenic muta-
tion. This is not a case of failed recontact but of retrospective reclas-
sification. South Carolina Supreme Court ruled in Quest’s favor.
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Methods

We conducted semi-structured interviews as part of a
broader study to investigate ethical and social issues of
negotiating genome-wide sequencing (GWS) in clinical care.
The sample was comprised of healthcare professionals who
communicate GWS results to patients: 8 genetics counse-
lors (two of them with cardio-genetic expertise), 5 medical
geneticists (3 specialized in cardio-genetics), 5 oncologists,
as well as 2 legal experts with bioethical expertise concern-
ing GWS in Israel (total n=20). All HCPs had more than
5 years of experience in their current position.

Based on relevant literature and the clinical experience of
the fourth co-author, the research team prepared the guide
for the semi-structured interviews including questions
addressing the following topics: (a) how medical geneti-
cists, genetic counselors, and clinicians outside of genetics
work together to decide what genetic information requires
re-contact; and (b) how information about reclassified VUSs
is reported and communicated with patients. Specific ques-
tions addressed experiences of recontacting and views about
potential responsibilities for recontacting and the implemen-
tation of policies and systems to enable this. Following IRB
approval, we contacted relevant (mostly onco-genetic) physi-
cians and genetics counselors from 6 different medical cent-
ers across Israel. All interviews were conducted in Hebrew,
audio recorded, transcribed, and thematized. Participants
were identified and invited to participate by the clinical
authors of this paper based on their professional experience
and networks. We sampled purposefully: targeting HCPs
who participated in writing professional guidelines concern-
ing GWS. Interviews lasted between 30 and 60 min, and,
given the Covid-19 pandemic circumstances, were mostly
conducted via telephone.

All those approached agreed to take part in the research.
Interview transcripts were translated by the authors from
Hebrew to English and pseudonyms were used with quotes.
The transcripts were analyzed thematically to uncover dis-
cursive themes and categories of themes recurring within
and across groups of respondents, for example groups of dif-
ferent HCPs (Denzin & Lincoln 1994). Following a review
of the relevant literature, preliminary codes included com-
munication strategies, consent, and responsibility to recon-
tact. Additional themes were inductively gleaned from the
transcripts. The research team did the coding together on
the first few interview transcripts, discussing the relevance
of the themes and agreeing on needed modifications and
reclassifications. The authors then continued with the cod-
ing, discussing new findings as they appeared and their rela-
tionships to the codes in team meetings, where agreements
were reached to prevent the potential bias of a single rater,
and using inter-rater reliability to increase the validity of
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the results. The quotes used were selected to represent the
range of opinions among the respondents. We focus here on
views presented concerning the responsibility to recontact
following VUS reclassification.

Results

The organizational challenge of reclassification
and recontact

Respondents saw reclassification leading to recontact as
a complex and concerted multi-disciplinary endeavor that
lacks proper organization. Respondents agreed that one can-
not address this task alone, and the responsibility should be
shared among all the medical specialties and laboratory sci-
entists involved in the diagnosis, treatment, and management
of patients. However, this consensus among respondents was
often the basis for dissatisfaction, criticism, and recognition
of personal and systemic constraints.

“I try to keep updated, I go to conferences, I read the
ACMG guidelines [...] but do I really have the time
to read papers [about reclassification] that often? (F,
genetic counselor)

It’s over my head, it’s not practical that a physician
remains updated about every possible VUS and every
possible mutation, it’s not my job.” (C, oncologist)

Many respondents stressed the need for a centralized web
of data processing where information on VUS reclassifica-
tion can be updated and shared:

“We need a central genomic database otherwise eve-
rything goes to the trash bin. Data gets stuck in an
email to the doctor or in some report. Otherwise, when
some VUS is reclassified, nobody will tell you [...] In
an ideal world everything would have been digitized
and there would be a central genomic database that is
constantly being updated.” (A, oncologist)

Many respondents explained that reclassification is going
to happen in future cases, but unfortunately too often it is
not applied to retrospective cases of patients that could have
benefitted from it:

“If a report was issued some years ago on some muta-
tion that was classified as VUS, and today we know
it is not a VUS, those that issued the report do not go
back to correct the report that is still circulating. Only
future reports [by the testing lab] will have the correct
information. It implies potential and actual errors for
real patients.” (C, oncologist)

“In an ideal world, we would have a system where
we upload the variants [...] after one year, the sys-

tem would alert us to check for reclassification [...] in
an even better world the system would check for the
reclassification independently.” (A, genetics counselor)

Lack of guidelines and routines
concerning recontact

All our respondents stressed the current lack of any national
regulations to guide recontacting:

“There are no guidelines or regulations even though it
has been discussed for several years but still there is
nothing.” (R, legal expert)

Most respondents found the lack of guidelines and regu-
lation worrisome given the potential clinical and legal con-
sequences of (not) recontacting. A minority view, however,
emphasized that this lack of regulation also has benefits:

“It is a very dynamic field and sometimes you must
let the field have enough leeway to decide on its own.
Currently it depends on the genetics service—a patient
with the same VUS might receive information about
that VUS and its reclassification in one genetics insti-
tute but not in another.” (S, legal expert)

Other respondents wished for general rules of thumb
that would still leave them with leeway for professional
consideration:

“There should be some rules concerning what requires
obligatory recontact, rather than regulating each spe-
cific case [...] probably the obligation should be to
recontact about reclassification to pathogenic or likely
pathogenic, as well as reclassification that concerns
the ACMG gene list [to be reported as secondary find-
ings]. This is the minimum, and it leaves room for con-
sideration.” (I, geneticist)

The genetic HCPs reported that they recontact patients
but only occasionally, for example, if a new family mem-
ber is referred to the clinic and this triggers a review of the
family files (especially children of parents with a genetic
condition that considers pregnancy), or in cases they find out
about actionable reclassifications of VUSs. However, there
was no routine for recontacting, and the cases described
were the result of ad-hoc circumstances and often had to
rely on the HCPs’ memory and personal familiarity with
the case. Accessible and continuously updated databases, or
their lack thereof, were often mentioned as a necessary first
step for effective recontacting policies.

Whose responsibility?

Respondents expressed a variety of views regarding whose
responsibility it is to initiate recontact concerning VUS
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reclassification. Many respondents argued in favor of the
idea that patients should share responsibility for recontact-
ing by agreeing to get in touch with healthcare professionals
at regular intervals to ask for updates. This was presented
as being advisable with current limited resources, and all
the respondents agreed that they cannot initiate recontact
systematically.

“You come to recognize it when a patient comes back
to you for consultation, and you open their file and
you ask again. I would not do it for someone I haven’t
seen for a year. I think we should tell patients, also for
medico-legal reasons, please come back in a year or so
and nudge us.” (M, genetics counselor)

However, respondents also acknowledged that transfer-
ring the responsibility to the patient is not always appropri-
ate given that patients are diverse:

“Some patients come back. Some patients are very
disciplined, and they want to schedule a meeting two
years ahead. But for sure many other patients do not
follow up and will never come back.” (M, genetics
counselor)

Nevertheless, the majority view among our respondents
was that it is legitimate to share responsibility with patients:

“It is legitimate, they are grown-up people. Every cli-
nician can tell their patient, see me again in one year. If
a patient is irresponsible and doesn’t come back, it’s on
them. Our responsibility is to explain why it is impor-
tant. I would not feel bad with myself if I did that and
the patient did not follow-up.” (F, genetics counselor)
“Our current policy in the Genetics Institute is that the
responsibility is on the patient, although at some point
we would probably have to develop some automated
mechanism for reclassification every year or so. So far,
we have avoided that responsibility. We are certainly
not obligated to do it.” (H, senior geneticist)

A minority view stressed that responsibility should be
shared between the patient, the HCP, and the laboratory.

Patients should take note that in half a year they call
the genetics service and do follow-up. You also have
responsibility, it’s not a one-off deal, and it's not our
job to chase you around. When it comes to VUS it’s
your responsibility too. Is this responsibility split fifty-
fifty, or maybe they have forty-nine and I have fifty-
one? Probably I have fifty-one since in cases of reclas-
sification to likely pathogenic my job is to recontact,
that’s on me.” (G., senior geneticist)

Another minority opinion, expressed by a few of the
oncologists, argued that the responsibility ultimately belongs
to the genetic counselors.
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“I think that’s a tough question but ideally it would
be the responsibility of the genetic counselors. It’s
difficult to follow-up on this and they would need a
digitized database.” (S, oncologist)

On the other hand, a few genetics counselors argued that
because genetic counselling is done on an episodic basis, the
patients and their physician should have the responsibility:

“We don’t have the capacity to follow-up on the
patients. The patient sees us for the consultation and
then they don’t see us anymore [...] the patient should
know he has to follow-up, and the physician who sees
the patient every half a year can also assume responsi-
bility for this.” (W, genetic counselor)

Importantly, all HCPs agreed that in practice, patients
rarely come back for follow-ups. As one of the counselors
typically remarked:

“Most patients don’t come back to you [for follow-up].
But for those who do come back, of course I'1l do the
re-check thoroughly and give them complete assess-
ment.” (S, genetics counselor)

Finally, another physician argued that the lab should be
responsible:

In the hospital, the lab should be responsible because
they keep in touch with patients. If the patient doesn’t
continue to see me, then I don’t have any follow-up on
that patient. The lab should develop an algorithm that
automatically updates the VUSs and raises flags. But
anyhow it doesn’t look reasonable to relay this respon-
sibility to patients. It’s too much to tell the patient:
look, you have all these things that nobody knows what
they mean, once a year you should follow-up with us
to check if it didn’t become important.” (C, oncologist)

Discussion

Our findings highlight the various stakeholders involved in
VUS reclassification and recontact: labs, clinicians, genetics
health professionals, the genetics institute as an information
and organizational hub, and patients. Responsibility is not
well-defined regarding who is following up on reclassifi-
cation and who initiates patient recontact after revision of
genomic test results. The major theme found in the data was
that no one considered themselves responsible for recontact-
ing patients but thought that other parties should take the ini-
tiative. Many of the different stakeholders practically threw
the responsibility back and forth among themselves. Major
challenges that were mentioned included lack of guidelines,
ambiguity about the legal and regulatory requirements,
and, beyond that, the absence of a centralized database or
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an information infrastructure. The patient was seen as the
most suitable stakeholder to ask to follow up on reclassi-
fication—a request which is nonetheless quite problematic
since research has shown that patients are not always clear
about the meaning of VUS results, or even that the clinician
communicated such results (Reuter et al. 2019).

HCPs in other studies described the transfer of responsi-
bility to the patient as an option which makes them uncom-
fortable, since patients may have little appreciation of the
potential gravity of this task, or conversely find it a great
burden, or even forget about the test (Doheny et al. 2018).
Furthermore, the suggestion that recontacting could be a
“joint venture” between patients and HCPs (Dheensa et al.
2017) has been criticized as having the potential to introduce
inequity and to maintain or exacerbate disparities in health
and health care (Carrieri et al. 2019). Those who are more
burdened by disease, disability, access, and life contingen-
cies, may be less likely to rise to this challenge, thus unfor-
tunately reinforcing Tudor Hart’s (1971) Inverse Care Law—
that the availability of good medical or social care tends to
vary inversely with the need of the population served.

The challenges of reclassification and recontact are an
indication of the relatively new and dynamic nature of
GWS. HCPs have some responsibility to link reclassifica-
tion and recontact, but they do not have the power to man-
age all the new data accumulated through GWS. Thus, frag-
mented responsibility may ultimately amount to a situation
of organized irresponsibility (Braun and Konninger 2018).
As other studies have shown, developments in sequencing
technologies and research discourse that “suggest a need
to recontact do not translate directly into the incorporation
of a duty to recontact for clinicians” (Doheny et al. 2018:
188). The question becomes how actors involved with gov-
erning reclassification and recontact conceive their involve-
ment and the responsibility that comes with it and how they
implement this responsibility. Our respondents illustrate how
stakeholder accounts of such realization do not necessarily
precede practices but rather emerge as part of social and
organizational interactions that characterize the challenge
of translating genomics into “personalized” clinical care
(Marchant et al. 2020).

The need to establish efficient protocols for recontacting
is expected to increase with the proliferation of VUS and
their reclassification, requiring a uniform standard of care.
The sparse guidelines on communicating VUS that were
created recently in the Israeli health system relate mainly to
prenatal genetic diagnosis(Millo et al. 2021), but there is no
mention of recontacting (Koifman et al. 2016). Our findings
recapitulate and extend those of Carrieri et al. (2017, 2019)
concerning the lack of, and need for, clear lines of respon-
sibility for initiating recontact. As in other health systems,
this is complicated by the increasing use of genetic testing
by mainstream medical specialties. Genetic HCPs are often

seen as preferred recontact agents given their ability to com-
municate complexities of genomic information and because
of access to patient registers. However, as specialists, genetic
HCPs see patients on an irregular basis and may lack the
time and resources to handle reclassification and recontacts
systematically without the existence of a dedicated central
information infrastructure.

As many of our respondents suggested, there is an urgent
need for automated databases that are accessible, are con-
tinuously updated, and facilitate retrospective as well as
prospective flagging of reclassification for patients who can
benefit from this information. Even if such systems are used,
questions remain about the flow of information from the lab
to the patient—who is best placed to contact the patient and
what happens if s/he is not accessible or deceased. Patient
apps, such as GenomeConnect (the NIH-funded Clinical
Genome Resource (ClinGen) patient registry) may help
make the recontact more routine and patient-focused, noti-
fying patients when clinically significant new information
becomes available that affects the interpretation of their
genetic results (Kirkpatrick et al. 2015). A recent study
showed that nearly 70% of reclassified variants were shared
with GenomeConnect users (Savatt et al. 2021).

There are some limitations to this study. Although varied,
our sample of HCPs is limited; other HCPs in other medical
centers in Israel may express different views. In addition,
professional administrators in the testing labs should be
interviewed about their views of reclassification and recon-
tact. Moreover, findings may be limited to the context of the
Israeli health system which is socialized and universal and
has a long-established genetics services as part of public
health.

In conclusion, drawing on qualitative data from HCPs
with vast experiences in referring to genomic testing, inter-
preting results, and following up patients, a clear gap exists
between the growing uptake of genomic testing and the
long-term use of the generated information. Moreover, we
argue that recontacting should not be perceived as a singu-
lar “duty,” but a “complex interplay of shifting discourses
of responsibilities” (Doheny et al. 2018: 214). A structured
system of storing genomic data, periodical reinterpretation,
and re-contacting former patients (or their relatives in cases
patients are deceased) should be generated to maximize the
potential of genomic medicine. Until such endeavors are
successful, we encourage educating patients and clinicians
about apps such as GenomeConnect which provides genetic
updates back to interested patients.
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