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Abstract

Genomic sequencing is becoming increasingly embedded in clinical practice, yet there are still
questions around the management of results with familial implications. To understand how
consent forms addressed the communication of genetic information to family members, we
conducted a systematic search. Our search yielded 68 consent forms from 11 countries. Fifty-
seven forms gave indication to the familial nature of results, but forms varied substantially in
their discussion of the potential familial implications of results. Only 11 forms addressed the
communication of genetic information with family members. These forms varied in whether the
patient or the health care professional would be responsible for communication. Several of the
forms offered patients options regarding communication, even in countries where national
guidelines and legislation allow for the disclosure of results in the absence of patient consent.
These findings are concerning because they show how forms may potentially mislead patients
and health care professionals about whether communication is permissible in cases where the
patient does not consent. Seeing as consent forms are an important way to communicate
information with patients and health care professionals, we recommend that consent forms
reconsider how they address communicating genetic information to family members.

Keywords: consent; confidentiality; bioethics; genomics; inductive content analysis; genetic
information
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Introduction

Integration of genomic sequencing (GS), including genome/exome sequencing and gene panels,
into healthcare is leading to increased rates of molecular diagnosis of genetic diseases.!? While
genetic results may be considered very personal, they are also inherently familial® since results
can have implications for those other than the patient for whom GS was requested. The
identification of a certain condition in a patient is likely to indicate that another family member
is at risk, either of developing the condition, passing the condition on to their offspring, or both.
Informing relatives of these risks can enable them to undergo early screening, prevention,
treatment, or utilize reproductive technologies and thus can have significantly improved health
outcomes for themselves and their future children.

Despite the benefits that can arise from the communication of genomic results, many patients
struggle to initiate these conversations with family members.*! Although health care
professionals (HCPs) may try to explain these benefits of disclosure to their patient, not all
patients agree to do so. In cases where the patient refuses to consent to the disclosure, HCPs are
left with the dilemma of how to balance the patient’s right to privacy with the desire to prevent
harm in their patient’s family members who are at risk. While this only occurs in a small
minority of families that HCPs see, many HCPs encounter this dilemma over the course of their
careers, yet feel that they lack the proper resources to help them make a decision to breach
confidentiality.>®

The uncertainty about this decision that HCPs may face is in part due to the fact that there is a
lack of harmonization between guidelines and policies, as well as difficulties regarding their
interpretation and implementation. While a minority of guidelines hold that the communication
of genomic information is never permissible when the patient has not given consent to do so,?
most guidelines allow for the disclosure of results in cases where the genetic condition is
considered both severe and actionable regardless of whether consent has been obtained. >’

Translating these guidelines into practice, however, can be challenging.®-2° One area in which
implementing guidelines into practice may be particularly difficult is in the consent process?.,
Consent has typically taken a more individual approach, while in contrast, genetic information
is familial and relational.?* Although it has been recommended that the consent process include
a discussion of the familial implications of results,'3222% it is not clear to what degree this is
reflected or even possible in practice.

While the consent process entails more than just the consent form, examining these documents
can provide helpful insight into how different providers address communication of genetic
information with family members. Consent forms can be an important way to document that
patients have received certain information,?® and can play a key role in guiding discussions
between HCPs and patients.?® Despite the demonstrated importance of consent forms, previous
analyses have observed high degrees of inconsistency between forms and even instances in
which forms were not in accordance with guidelines.?’

To date, there has been no systematic analysis focused on how diagnostic consent forms for
genomic sequencing address the issues of communicating genetic information to family
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members. To address this gap, we used a systematic online search to identify diagnostic consent
forms and explored how they address the familial nature, implications, and communication of
GS results.

Materials and Methods

Search strategy

In order to obtain the list of consent forms, we utilized three complementary strategies: 1) the
use of forms identified from a previous dataset?”?8; 2) an online search to identify additional
consent forms used by clinics and diagnostic laboratories published since the first part of consent
forms was collected (point 1); and 3) the use of forms known to the authors to be in use in the
clinical setting, either via previous studies and/or professional contacts.

For the online search of consent forms, we used Google as the web search engine. The following
search string was used: “(consent form OR informed consent OR consent document) AND
(whole exome sequencing OR whole genome sequencing OR next generation sequencing OR
genome wide sequencing)”. We restricted the search to webpages published after 1 April 2016,
the end data of the previous search. Each search was conducted by at least two researchers
between January and March 2019. The researchers reviewed the first 10 pages (100 entries) of
results, beyond which results were often redundant with no additional forms being identified.

Each form was independently assessed by at least 2 of the researchers using the following
inclusion criteria: (1) a consent form requiring the signature of the patient, or their
parent/guardian (i.e., not a model form, sample form, or requisition form); (2) explicitly for
obtaining consent for large gene panels (20 or more genes tested), exome or genome sequencing;
(3) for use in the clinical setting; and (4) in English. Forms in use for only research purposes
were excluded. If an identified form was the same as from the previous dataset,?”?® only the
most recent version of the form was included.

Data analysis

The data analysis for this study reflected that of previous consent form content analyses.?”?
First, a deductive content analysis was conducted where, prior to the analysis of the consent
forms, content categories and codes were developed based on the review of the literature and
other relevant normative documents.?® An inductive analysis of the forms was then conducted
to further refine and supplement the codes. Here we present the results from the “family
communication” content category.

Data for each consent form was coded, organized into subcategories, and compared across forms
in an iterative manner whereby the results were compared, discrepancies discussed and
definitions of the categories refined. Coding was performed by two researchers (AP and DV)
and then verified for consistency with the data by an additional two researchers (KK and EN).

Results

In total, 68 consent forms met our inclusion criteria. Twenty-three forms were from the previous
dataset and 45 from the more recent search. Twelve forms were updated versions of those used
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in the previous dataset. These forms were from 54 separate institutions (either independent
laboratories or laboratories affiliated with a hospital/medical center) from 11 different countries
(Table 1: Genetic services characteristics). Three of these forms were specifically for use in
adult patients, 5 for use specifically in pediatric patients, and 57 for use in either adult or
pediatric patients. For 3 forms, it was unclear which patient group it addressed.

Table 1. Genetic services characteristics

Genetic services characteristics No. laboratories/clinics (N = 54)
Countries

USA

Germany

Netherlands

Australia

Spain

Austria

Israel

Saudi Arabia

UK

Canada

India
Laboratory/clinic type
Hospital/university affiliated 31
Non-hospital/university affiliated 23

w
S

N R PR RN

The results of the analysis are reported under the following categories: (1) familial nature of GS
results; (2) potential familial implications of results; and (3) communication of results with
family members. Illustrative quotes from the forms are provided.

1. Familial nature of GS results

The majority of the forms (57/68) analyzed in this study included a statement indicating that
genetics is familial in some way. Only a minority of forms gave no indication that GS results
might have relevance to family members. For all but one of these forms, this is likely to be
because the forms had almost no information regarding GS more broadly.

Several forms explicitly stated that GS results are relevant to family members.

“The test results, like the results of other genetic tests, may have implications for your
relatives” (form 31).
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In other forms, the link drawn between a patient’s genetic information and that of their family
members was more implicit, such as inferring the relationship between the patient’s results and
their family’s through language choices that include the family, rather than just the individual
patient, as the subject of GS. One such form states that the purpose of testing is to detect a
condition in “you or your family” (form 13), while another states that it is possible that
sequencing “identifies the underlying genetic cause for the disorder in your family [emphasis
added]” (form 7).

2. Potential familial implications of results

Not all forms discussed in detail the concrete implications for family members. Several forms
only addressed familial implications in brief with statements such as “[g]enetic test results may
impact family members” (form 44) with no further elaboration. Some forms that did address
this issue mentioned the potential implications for family members in a separate section
dedicated to the risks to family members, while others discussed it in conjunction with risks for
patients.

These familial implications can be grouped in four categories: 1) clinical implications, 2) non-
paternity and unexpected relationships, 3) psychosocial concerns, and 4) privacy, discrimination
and insurance coverage issues. These categories of implications discussed by the forms also
demonstrate the different types of results that may be communicated with family members.

a) Clinical implications

A substantial portion of the forms (46/68) stated that GS may have direct clinical implications
for family members. Many of the forms did not elaborate further than a short-statement.

“[t] he results of this test may show that I and/or my family members have an inherited
disease or are at an increased risk to be affected by a genetic disease” (form 8).

b) Non-paternity and unexpected relationships

The vast majority of the forms (41/68) mentioned the possibility that a genetic test result might
identify non-paternity or unexpected relationships, such as biological relatedness different than
those reported by the proband. However, that the framing of this issue varied, with some forms
emphasizing the impact on the patient alone and others also considering the impact on the
family. Most forms stated that they would not disclose if family relationships were not
accurately reported by the patient unless it was medically necessary.

Family relationship findings: .. If the genetic analysis reveals a possibility that there is
a discrepancy in the provided [familial] relationships, CENTOGENE will not inform
you, unless in exceptional cases where this information is absolutely necessary for the
completion and correct medical interpretation of the requested analysis (form 14).
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In some cases, genetic testing can reveal that the true biological relationships in a family
are not as they were reported. This includes non-paternity (the stated father of an
individual is not the biological father) and consanguinity (the parents of an individual
are related by blood). It may be necessary to report these findings to the health care
provider who ordered the test (form 28).

Others merely stated that discovering unexpected biological relationships was a risk but did not
elaborate on what would be done with this information if it was identified during the analysis.

¢) Psychosocial concerns

Some forms (12/68) suggested that results from GS may cause “emotional or psychological
distress” (forms 16 and 23) and have “social implications” (forms 1 and 46) for family members.
These types of risks to family members are often discussed in conjunction with the similar risks
that patients may face.

The results of this test may have significant medical, psychological, and social
implications for you and your family. You and your family members may experience
anxiety before, during, and after testing (form 46).

d) Privacy and discrimination

A minority of forms (4/68) stated that results may have implications for family members’
privacy and safety from discrimination, particularly related to insurance coverage.

“The test results may show some genetic differences that could affect the patient’s or
other family members’ ability to buy life insurance, disability insurance, or long-term
care insurance in the future” (form 18).

3. Communication of results with family members

Approximately one-sixth of forms (11/68) addressed the communication of genetic information
with family members with considerable variation in their approaches. Firstly, forms differed on
the extent to which they presented family communication as a choice, rather than obligation, for
patients. Some forms suggested that patients should communicate the results to family members.

These secondary findings in risk genes may also have implications for your family. Based
on your results we may suggest that you speak to a genetic counselor or discuss genetic
testing on your family members. Any such additional testing would be discussed with the
appropriate family member and addressed in a different consent (form 23).

Other forms more clearly articulated family communication as a choice. Two approaches were
used with regards to the stage in the process at which patients should make this decision. Some
forms prompted patients to make this choice prior to sequencing through use of the opt-in model.
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| agree that the result may also be used, if necessary, to help other family members, for
their counseling and diagnosis, without disclosing specific details about the person
tested.
O YES, | consent to results being made known if reasonably indicated to other
family members

O NO, I request that results only be made known to the following people... (form
54)

O I hereby give consent for clinical, laboratory and genetic information that may be
relevant to other family members to be made available to relevant health care
professionals (form 55).

These quotes also highlight differences in the framing of who is responsible for communicating
genetic information to family members. While in most forms the onus of communication is
placed on the patient, some suggest that the HCP could be the one responsible for
communication. The forms outline two ways in which HCPs might communicate results with
family members: 1) directly with the family members themselves through the contact
information provided on the forms (as seen in form 54 above); or 2) by sharing genetic
information with family members” HCPs (as seen in form 55 above).

In contrast to the above examples in which patients are prompted to indicate their choices
regarding family communication prior to testing, other forms presented communication as a
choice to be discussed with a HCP or genetic counselor following sequencing.

Speak with your physician or a genetic counselor about whether you should share your
test results with others. If you decide to do this, consider the best way to communicate
this information to them (form 31).

A minority of forms used more directive language encouraging the patient to communicate their
results to relevant family members.

If the test finds a genetic change that may be important to your family’s health, your/your
child’s healthcare provider will ask you to tell your family members about it (form 16).

While these forms still suggest that patients can decide whether or not to communicate results,
the information and language used incentivizes patients to inform their family members. None
of the forms we identified indicated that family communication may be possible or even
obligated in the absence of patient consent.

Discussion

This study is the first to systematically analyze how consent forms for genomic sequencing
address the communication of genetic information with family members. The majority of forms
(57/68) stated that genomic information is familial in some way, and most (46/68) stated that
GS may have direct clinical implications for family members. However, very few forms (11/68)
explicitly discussed communicating genetic information to family members. This raises
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concerns over whether patients are sufficiently informed about the possibility that there could
be a responsibility to disclose that information to their family members. Informing patients prior
to testing is important not only so that patients can make an informed choice, but by preparing
patients for this possibility, it could also be an important factor in lowering the obstacles of
communicating genetic information to family members. This statement is supported by
empirical research, such as that conducted by Young et al.,*° in which HCPs cited cueing
patients early to think about potential communication challenges as an important strategy for
facilitating communication.

Of the forms that did address family communication, there appeared to be no unified approach
among the providers of genetic services. The forms varied in the extent to which they
encouraged family communication, some using more directive language than others, although
it should be noted that even mentioning family communication in the forms may signal to both
HCPs and patients that family communication is an important part of GS.

The forms also varied with regards to the timing of consent for family communication. Some
forms indicated that decisions around family communication were to be made following testing
with the assistance of a HCP or genetic counselor. Alternatively, other forms took a different
approach and used an opt-in model that prompted patients to make decisions prior to testing
about whether or not they wanted HCPs to communicate results and to whom. While patients
and HCPs may benefit from an indication in the forms of the potential need for communicating
genetic information to family members, having patients make decisions about this prior to
testing may be problematic. It might be difficult to anticipate the outcomes of a test beforehand.
Even with the most thorough consent process, it is not possible to address every possible
outcome and its implications, particularly in the case of GS which can yield unexpected results
and incidental findings. Patients may generally be in favor of family communication, but they
may still find certain results more difficult or even less desirable to share following testing.
Although anticipating the discussion about informing family members might be a preferable
approach, also it raises a potential ethical dilemma in cases where the patient indicates that they
do not intend to inform family members. As such, it relocates issues that would normally need
to be addressed in the post-test counselling session to the pre-test setting.

Notably, none of the forms analyzed in this study addressed whether genomic information could
be communicated to family members in the absence of consent. In the forms that discussed
family communication, most seemed to indicate that patients could decide whether or not to
communicate genetic information with none suggesting that this decision might not be respected
in certain cases. This was found even in the countries with clear guidelines or legislation
permitting for exceptional breaches in confidentiality. For example, in the UK, the Joint
Committee on Genomics in Medicine holds that, “the rule of confidentiality is not absolute.”*
They elaborate, “The assumption that confidentiality is always paramount is as inappropriate as
the assumption that disclosure is always permissible, and the decision will need to be tailored to
the individual circumstances of the case.” And yet, despite these guidelines, in the forms
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analyzed from the UK, patients could opt-in to the communication of results with family
members. Similarly, this was found in an Australian form where national guidelines and
legislation permit HCPs to breach confidentiality.'®3-23 It is not clear to what extent patient
refusal to consent would be respected in these cases, but forms seemed to indicate that the
patient’s decision to communicate or not would be upheld, despite the fact that this contradicts
guidelines and, in the case of Australia, legislation. Offering patients a choice regarding familial
communication seems in direct contrast with guidelines of the UK General Medical Council
which states, “You should not ask for consent if you have already decided to disclose
information in the public interest but you should tell the patient about your intention to disclose
personal information.”®

The findings of this study are concerning because they show how forms may potentially mislead
both patients and HCPs about whether communication is permissible or not in cases where the
patient does not consent. The results raise questions about whether there is adequate education
and training of providers and/or HCPs who offer GS, especially with regards to the ethical
problems such testing raises. Furthermore, a question may be posed as to whether the potential
breach of confidentiality in the context of GS raises concerns among the providers, which could
be the reason why has not been addressed in line with guidelines. More research is needed to
better understand the underlying cause for the discrepancy between guidelines and consent
forms observed in this study.

Limitations

Our sample was limited by language as well as the public internet accessibility of consent forms.
As such, although our sample had representation from 11 countries, the majority of the forms
were from American genetic services, and thus our findings may not be generalizable to all
countries. Nonetheless, our analysis still provides important insight into the practices of over 50
different genetic providers and highlights issues regarding both the lack of harmonization
between forms and also inconsistencies between forms and guidelines regarding communicating
genetic information to family members.

Another limitation of any analysis of consent forms is that the content of consent forms are only
one component of the consent process and we cannot be certain of what else is communicated
in the interaction between the patient and the HCP. That being said, analyzing consent forms
provides valuable insight into the consent process as forms may serve as a guide for discussions
in addition to being a means to verifying that patients have received certain information.?® This
claim has been verified by empirical studies in which researchers found that “HCPs saw consent
forms as sometimes helpful because they prompted and structured their discussions with
patients.”?
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