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0 ABSTRACT

Much has been published about the ethical issues encountered by clinicians in genetics/genomics, 

but those experienced by clinical laboratory scientists are less well described. Clinical laboratory 

scientists now frequently face navigating ethical problems in their work, but how they should be 

best supported to do this is under-explored. This lack of attention is also reflected in the ethics tools 

available to clinical laboratory scientists such as guidance and deliberative ethics forums, developed 

primarily to manage issues arising within the clinic. 

We explore what ethical issues are being experienced by clinical scientists, how they think such 

issues could be best analysed and managed, and whether their practice might be enhanced by more 

situated approaches to ethics deliberation and practice such as ethical preparedness. From thematic 

analysis of cases presented by clinical scientists at a specially convened meeting of the UK Genethics 

Forum, we derived three main ethical themes: 1 the re-distribution of labour and responsibilities 

resulting from the practice of genomic medicine; 2 the interpretation and certainty of results; and 3 

the proposal that better standardisation and consistency of ethical approaches e.g. more guidelines 

and policy, could resolve some of the challenges arising. 

We argue that although standardisation is important for promoting shared understandings of good 

(including ethical) practice, supplementary approaches to enhance and sustain ethical preparedness 

will be important to help clinical scientists and others in the recently-expanded genetic/genomic 

medicine environment foster quality ethical thinking. 

1 INTRODUCTION
The ethical issues encountered by clinicians in genetic medicine are well rehearsed. However, the  

ethical challenges that arise within the clinical laboratory are less well understood i. 

While guidance (1) and deliberative forums (2) have supported management of  issues arising in  

genomic  clinical  practice,  laboratory  scientists  remain  under-supported  due  to  an  incomplete  

understanding of the range and complexity of issues they experience. This is an important concern 

as ethical challenges are becoming increasingly common. For example, the UK Genethics Forum,  

established  primarily  to  assist  clinicians  with  ethical  and  legal  issues  arising  in  genetic/genomic  
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medicine, is now encountering an increase in ethically complex cases within the laboratory setting,  

or involving clinical scientists (2). 

Recent expansions in delivering genomic medicine alongside technological advances may contribute  

to this by increasing the complexity of clinical genetic science work in the laboratory, as well as the 

reach  of  ethical  issues  beyond  the  clinic  and  into  different  parts  of  the  workforce.  One  major  

expansion to genomic medicine in the UK NHS has been the new Genomic Medicine Service (GMS),  

supported  by  research  initiatives  which  aim  to  integrate  knowledge  generation  in  genomics 

seamlessly within clinical care delivery (3, 4). Accompanying this expansion are recent technological  

advances to genomic approaches within the Service such as the use of Whole Genome Sequencing 

(WGS), in addition to targeted gene panels and single gene tests. This requires clinical scientists to 

fulfil requests for tests of multigene panels, particularly in rare disease and cancer genomics (5, 6).

Service expansion and technological advances such as these are changing the range and complexity 

of ethical issues experienced by clinical scientists in at least two ways. Firstly, transitioning from a 

specialised to a mainstream service requires that clinical scientists consider ethical issues in ways 

that accommodate the considerations of an expanded multidisciplinary team. Secondly, new kinds of 

ethical dilemmas are arising, resulting from having to analyse much broader swathes of the genetic  

code than previously required, such as what information from a WGS analysis will be useful to report 

to clinicians and how best to present that information (6).

We decided to use the UK Genethics Forum to explore types of ethical issues arising in laboratory  

practice, how these issues are being supported and managed, and suggestions for improving support 

and practice. First, we examine clinical cases presented by genetic/genomic clinical scientists and 

other genetic/genomic specialists at a meeting of Genethics. Secondly, we examine the proposal by 

some meeting attendees that increased standardisation and consistency of approach e.g. through 

more guidelines and policies, might adequately support their practice. Thirdly, we suggest how the 

recently-described  concept  of  Ethical  Preparedness  might  complement  the  use  of  tools  such as  

guidelines (7-9). 

2 METHODS: CASES FROM UK GENETHICS FORUM

Setting
Since 2001, the UK Genethics Forum has been a national case-based forum for discussion of ethical  

and legal issues arising in genetic/genomic medicine. The primary goal of the Forum is to support  

genomics professionals in ‘ensuring that ethical  considerations inform the day-to-day practice of  

their units’ (2, 10) and promote the sharing of experience and good practice in addressing ethical  

questions. In addition to its primary case-based function, Genethics has also played an important 
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role in informing policy development. It is frequently judged a reliable source of advice and support,  

facilitating in-depth discussions regarding ethical  and legal  issues and cases that arise in clinical  

genomic practice (1). Healthcare professionals are encouraged to present ethically challenging cases  

they would like help with,  which are examined within the group, and the ethical dimensions of  

various management approaches are explored and discussed. In what follows, we report on three 

such cases and the discussions which followed each of them. 

Data collection and analysis
At the November 2021 online meeting of the UK Genethics Forum, cases were presented focusing on 

ethical  issues  within  laboratory  practice.  The  meeting  was  organised  in  collaboration  with  the  

CanGene  Canvar  project,  as  well  as  using  existing  Forum  mail-lists  (4).  This  ensured  meeting  

attendance  from  a  diverse  range  of  healthcare  scientists  and  clinicians  within  genetic/genomic  

medicine practice and research. Most attendees were from the UK, but also included healthcare  

professionals  from  other  European  and  Middle  Eastern  countries.  The  meeting  opened  with  a 

plenary talk (REDACTED)(KL), which set the scene for the rest of the meeting by synthesizing ethical 

issues in laboratory practice which had been brought previously to Genethics. This authorship (AL, 

MP, KL, HC, KS) (REDACTED) facilitated the meeting alongside the Genethics Forum team ii. 

The meeting was audio-recorded and transcribed. Thematic analysis was conducted to identify the 

ethical issues at stake within the cases. Below, we draw on some of these cases to illustrate the 

ethical challenges that genomic medicine raises within laboratory practice. 

3 CASE DISCUSSIONS AND ISSUES

Analysis  of  the  discussions  suggested  three  key  themes:  1  the  re-distribution  of  labour  and  

responsibilities  resulting  from  developments  in  the  practice  of  genomic  medicine;  2  the 

interpretation and certainty of results; and 3 the pursuit of standardisation and consistency to tackle 

the challenges that arise in the field. The following sections provide the contextual background to  

each theme, a detailed illustrative case study, and a synopsis of the ensuing discussion. 

3.1 Re-distributing responsibility
Navigating the new landscape within the GMS raises new challenges for clinical scientists, as they 

explore  the boundaries  of  knowledge and capabilities  among non-specialists,  and seek effective 

ways  to  communicate  for  optimal  outcomes.  With  this  comes  a  sense  of  a  re-distribution  of  

responsibility: scientists consider their judgements and interpretation decisions have implications for  

clinical practice with ensuing changes to their sense of responsibility. This set of issues is highlighted 

by the following example:
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Case 1: Wilson’s Disease and reporting of carrier status 

Group discussion of this case
Meeting attendees responded echoed the presenter’s concern that patient reports should be issued 

and interpreted in consistent ways, and reflected on how different referral and reporting pathways 

(e.g. direct reporting of results to electronic health records) could change the extent to which they  

felt responsible for ensuring appropriate interpretation. For example, the clinical scientist quoted 

below  described  how  the  involvement  of  non-genetic/genomic  clinicians  would  change  their  

confidence in reporting carrier status: 

at the moment we do treat mainstream clinicians differently to clinical genetic services. If we got a 

referral from [a] GC [genetic counsellor] and it was for a seven-year-old and they said [please report]  

carrier status, we wouldn’t hesitate to report the carrier status back because we would assume that 

they’ve been properly consented. But we wouldn't do that for mainstreaming 

Attendees questioned how much interpretation work non-specialist clinicians and patients could be 

expected to do for themselves,  one attendee noting that demands on paediatric  services might  

mean there is still a risk that the family in Case 1 would not be adequately counselled or followed up 

about the clinical significance of a carrier test result (l1553-1557). This highlights a concern about 

where responsibility should reside: who should be responsible for following up families or individuals 

with genetic results, especially when mainstream services are not set up to follow up future risks.  

Importantly, discussions indicated that discharging this responsibility was more complicated than 

genetic/genomic specialists making written reports or letters more detailed or explicit, one attendee 

noting how clinical consultation in the mainstream setting can also change the meaning of written 

information:

we [genetic specialists] have all of the skills to, and the knowledge to counsel these patients, but … 

[thinking about] the mainstream clinicians, sometimes even if you document it in your letter, at the 

time you feel that they’re well understood, but the message received or perhaps repeated to a family  

member or another clinician is not the precise genetic counselling language that we would use, and  

that message can get changed when it’s repeated..[l1775-80]

3.2 Interpretation and certainty of results
As genetic testing possibilities have expanded (from primarily single gene tests to also whole 

genome approaches) clinical scientists experience more challenges related to the uncertainty of test 

results, including dilemmas about what findings ought to count as ‘a result’ that should be in the 

patient health records versus more exploratory and research-oriented findings. These dilemmas are 

reflected in the literature on new variant classification frameworks which seek to improve 
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classification of variants of uncertain significance (VUS)s, but which nevertheless recognise the need 

to strike a balance between ‘the clinical benefit of [moving] classification of a variant out of the 

“VUS” category against the harms of erroneous misclassification’ (11).

This set of issues was highlighted in the following case from outside the UK about whether to use  

pre-implantation  genetic  testing  for  monogenic  disorders  (PGT-M;  previously  known  as 

preimplantation genetic diagnosis, or PGD) to test for VUSs.

Case 2: Preimplantation genetic testing for monogenic disorders (PGT-M) using a variant of uncertain 
significance (VUS) result for reproductive decision-making

Group discussion of this case
Ethical issues in this case centre on suggestions to use a VUS to exclude putative diagnoses in future 

offspring.  Meeting attendees discussed the caution needed in  being tempted to ‘turn data  into 

information prematurely’. This reflects the judgment needed when deciding whether to maintain an  

approach consistent with current guidelines to conventionally less actionable categories of genomic 

data e.g. VUSs in the clinic, or to derive more clinically significant or actionable findings where the 

clinical context or phenotype is driving this. 

Whilst these developments in technology have been helpful reducing the length of the ‘diagnostic  

odyssey’ there was concern about genomics being seen as providing clinical answers it often could 

not. Some raised concerns that genetic/genomic technologies might lead to a new type of ‘odyssey’.  

Later in the discussion, another attendee described this as a tension between the desire for genomic  

results to be clinically useful yet being cautious of the impact of misinterpretation: 

there’s this kind of to and fro, like you really want to find an answer for your patient, but you don’t  

want to give them the wrong answer. But because you really want to give an answer to your patient,  

you kind of  are  slightly  more invested in [interpreting]  these slightly  woolly  variants  [as  possibly  

significant] than the lab are. L1006-9

This  highlights  the  importance  of  context  and  clinical  presentation  when  interpreting  genomic 

results and therefore how the perspective and responsibility of those generating and interpreting 

these results is a significant ethical factor.

3.3 Consistency and standardisation
The purpose of professional standards is to promote shared understandings of good (including 

ethical) practice, especially in rapidly evolving areas of healthcare. Standards are developed and 

promoted via a number of methods in genetic/genomic medicine, for example the need to meet 

competences during training (12) , professional guidelines (1, 13, 14), consensus standards such as 
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from the Cancer Variant Interpretation Group UK (11), and local policies (to take the Case 3 example 

a Genomic Laboratory Hub (GLH) might create standards for offering extended Cystic Fibrosis (CF) 

testing). However, while working to standards through written materials and training is valuable, 

standardisation alone is insufficient to support ethical decision-making when considering the extent 

and range of ethical issues currently being experienced by practitioners.

This issue is illustrated by a case suggesting guidelines and training to resolve different management 

approaches to the finding of echogenic bowel on fetal ultrasounds. 

Case 3: Echogenic bowel finding used for extended carrier testing for Cystic Fibrosis (CF)

Group discussion of this case
In discussions, the solution of consistency and standardisation (usually by producing written 

materials like guidelines) was proposed to address the ethical issues arising. For example, the 

presenter of Case 1 (a clinical laboratory scientist) proposed the following measures:

Really, really important that we need consistency across the labs [about routinely reporting carrier 

status] because even within our GLH we were doing different things, so it’s really important that we 

have guidelines and then we agree what we’re doing, l1351-3

This was echoed by other calls for protocols and ‘unambiguous policy for labs to be able to 

standardise across the UK’, and for ‘agreed principles [to be] applied uniformly’ across mainstream, 

clinical genetics and the spectrum of genetic testing (l1097ff). 

4 DISCUSSION

In this paper we have presented cases and ensuing case discussions from a UK Genethics Forum 

meeting, which brought together genetics professionals from a range of different settings. The cases 

and discussions presented at the meeting and reported here demonstrate how some of the ethical 

challenges arising for genetic/genomic clinical scientists are linked to developments in genomic 

techniques and approaches, meaning that more variants are discovered whose clinical significance 

may evolve, emerge or remain uncertain. All this is underpinned by ongoing efforts to make 

structural changes within the NHS. We have also noted the tendency for case presenters and 

meeting attendees to call for standardisation of practice through written materials such as guidance 

and training. However, there are reasons to think that standardisation might not by itself be 

sufficient to resolve the issues being experienced. 

Firstly, leaving aside the importance of treating patients equitably iii, it seems generally important to 

recognise that disagreements can be productive and can justifiably improve practice. For example, 
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people might reasonably disagree about the course of action to take as part of a justified process 

which works through these disagreements (16). This suggest that standardisation needs to allow 

space for reasonable disagreement. The call for standardisation should not be taken to mean that 

disagreements do not have an important role in practice. Secondly, looking to professional standards 

alone to resolve practice dilemmas will be counterproductive. This is because standards will not 

dictate an approach but rather will suggest a range of possible actions to take, each requiring 

interpretation in particular cases. Also standards will change over time through interpretation and 

usage. Thirdly, relying on production of more standards from the genetic/genomic specialism might 

send mixed signals about the extent to which the specialism (and actors within it like clinical 

scientists) should lead on responsibility for ethical practice within the GMS. On one hand, specialists 

will still count as leaders for formulating quality approaches to practice since they are more expert 

and up to date with new approaches and their ethical ramifications e.g. WGS. On the other, the 

reality of mainstreaming genetics/genomics means it is practically necessary and valuable that 

responsibility for decisions about ethics and practice should be more widely distributed among 

specialists and non-specialists (including patients). In this way the ethics of the Service and 

specialism can benefit from a distributed, deliberative practice environment.

It is here that the concept of ethical preparedness might help supplement existing resources such as 

guidelines or methods of standardisation.

4.1 The concept of Ethical Preparedness (EP)
The concept of preparedness has been used in relation to emergencies in public and global health (7, 

17, 18). Preparedness describes how, when there is a public health emergency, agencies, systems 

and structures should be properly prepared to manage it (19). The concept of ethical preparedness 

(EP) has been utilised in public health (20-22) , research (8, 23) and genomics (7) to describe a 

capability, opportunity and motivation to respond to the ethical issues arising in a particular clinical 

situation, as well as being able  to anticipate ethical concerns in advance in areas where practice is 

rapidly evolving due to e.g. crises or technological advances. This is on the basis that just as 

emergencies may be unpredictable and evolving, so too researchers and health professionals should 

be prepared to ‘face new challenges born of the complexity, uncertainty and longevity of 

technologies’ (23).The concept encourages those involved in particular situation to be prepared to 

consider ethical issues in situ and appreciate that particular nuances will often not be answered by 

off the shelf solutions from guidelines or legislation. Ethical preparedness has been described as 

follows:
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‘ethical preparedness [is] a state from which one is able to identify and articulate ethical 

issues in a timely and ongoing manner, and where (ideally) one has the tools and the 

skills/experience available to address them. In the absence of the latter, one must know 

whom to consult and engage with in order to avail of appropriate expertise’ e.g. 

‘professional bodies, clinical ethics committees, regulators and indeed patient groups’. (7)

Practical implementation of EP in genetics/genomics might involve organisations like the NHS 

prioritising the time and space for quality ethical MDT discussions and deliberations (as well as 

access to expert groups when needed), such that they become part of day to day practice across the 

genetic/genomic specialism. . In that way the approach to ethical reflection is flexible and responsive 

to evolving practice. This affords professionals the opportunity to cultivate the ethical tools and 

experience to address issues within the practice space as they arise.  

4.2 How ethical preparedness might support professionals in managing practice in this 
environment

Firstly, employing EP can make use of, and contribute to an ethically-reflexive practice environment. 

This is because its model is to embed ethical thinking within the practice environment, so using the 

environment (and the range of views therein) to inform practice judgments. Secondly, implementing 

EP requires a sensitivity to context, not just compliance with standards, policies or guidelines. This 

allows practitioners to make decisions with reference both to guidelines and also to context. 

Because contexts will evolve alongside the delivery of genomic medicine, this also gives potential for 

similar cases, e.g. Case 1’s carrier disclosure cases, to result in different decisions as modulated by 

context. Contextual sensitivity also alleviates concerns about inconsistent practices since it yields 

reasons which may justifiably lead to different outcomes. However, using professional standards and 

genetic/genomic specialist advice is still important for ensuring decision-making is of sufficient 

quality. Practitioners should be able to call upon standards, guidelines or similar resources to ground 

their decisions, using these as a knowledge base and a touchstone for accessing a genetics/genomics 

community of practice. Thus in order to support practitioners in moving to an EP approach it is 

important to recognise that making an ethical decision should not rest wholly on their moral 

character or competences (8). 

Using an EP approach should also not discount existing, more formal opportunities for ethical 

practical deliberations such as the UK Genethics Forum and MDTs (24). These also provide 

opportunities for practitioners to develop skills in ethical deliberation, and provide a different way to 

encounter and learn from diverse viewpoints (1, 2, 25, 26).   Properly situated EP would involve 

organisations arranging the time and space for quality ethical MDT discussions and deliberations 
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such that they become part of professional structures and culture, and are routine in everyday 

clinical practice (8).

5 LIMITATIONS
Genethics Forum meetings bring together a diverse range of genetics professionals at different 

careers stages, from different types of settings, and from different parts of the country, generating. 

a diverse range of perspectives. Inevitably, however, this is limited to those who do in fact attend 

such meetings. A greater number of meetings might have generated more themes. Yet by 

specifically targeting the meeting call towards issues experienced by clinical scientists, we developed 

out of the meeting a rich case study for exploring our research questions, and how proposed ways of 

managing issues arising via compliance-focused approaches might be insufficient. 

6 CONCLUSION

Genetic/genomic medicine continues to present complex ethical issues to all areas of service 

provision.  We  have  highlighted  one  area  –  the  clinical  science  laboratory  –  which  is  currently 

experiencing  issues  of  increasing  complexity.  In  exploring  the  experiences  of  clinical  scientists  

presenting cases to the UK Genethics Forum, we have revealed three main pressing concerns. Firstly,  

that clinical  scientists  feel  partly  responsible for how patients will  receive results  and how they  

should  be followed up in  future.   Secondly,  that  testing  using  increased panel  sizes  may cause  

scientists (or others delivering genomic medicine services) to feel obliged to turn data into clinically-

significant  findings  prematurely,  in  order  to  ‘give  an  answer’  to  patients.  Thirdly,  that  being 

consistent in the approach to similar clinical presentations is important to treat patients equitably, 

but is not a complete solution to managing the range of ethical issues being experienced. In that 

sense, resources to promote standardisation (e.g. more guidance and policies) represent only part of  

the solution to the question of managing and supporting clinical scientists in their ethical practice.

In  addition  to  such  resources,  we  recommend  a  more  wide-reaching,  fundamental 

intervention of  Ethical  Preparedness (EP).  This  situated approach to ethics deliberation uses the 

context and diversity of the practice environment to inform quality ethical thinking, and suits the  

expanding and rapidly transforming nature of genomic medicine delivery. The EP approach can be 

combined with existing ethics tools such as guidance and professional standards to maintain quality  

ethical thinking, and is also consistent with more formal opportunities for ethics deliberation such as 

the UK Genethics Forum. 

Implementing EP involves prioritising quality ethical MDT discussions and deliberations, such that 

they become part of regular practice in genetics/genomics (and other specialisms in future). In 

practice this might involve optimising the settings for local ethics discussions, providing access to 

9



clinical ethics committees and to formal structured resources such as the UK Genethics Forum and 

online genethics resources. However, these resources should also aim – as part of their remit – to 

better empower healthcare professionals to recognise and value their own abilities in managing 

ethical issues over time.
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i Clinical laboratory professionals include both genetic technologists who generate data from biological samples – so 
called ‘wet’ lab work and clinical scientists or healthcare scientists who interpret genomic data – so called ‘dry’ lab 
work.

ii Please see acknowledgements section for team details.

iii As in Case 3, equitable treatment of patients would be an area where standardisation could be crucial, noting also 
better outcomes on equity are a key aim of the Genomic Medicine Service


	Title: Ethical Preparedness in Genomic Medicine: How NHS clinical scientists navigate ethical issues
	0 ABSTRACT
	1 INTRODUCTION
	2 METHODS: CASES FROM UK GENETHICS FORUM
	Setting
	Data collection and analysis

	3 CASE DISCUSSIONS AND ISSUES
	3.1 Re-distributing responsibility
	Case 1: Wilson’s Disease and reporting of carrier status
	Group discussion of this case

	3.2 Interpretation and certainty of results
	Case 2: Preimplantation genetic testing for monogenic disorders (PGT-M) using a variant of uncertain significance (VUS) result for reproductive decision-making
	Group discussion of this case

	3.3 Consistency and standardisation
	Case 3: Echogenic bowel finding used for extended carrier testing for Cystic Fibrosis (CF)
	Group discussion of this case


	4 DISCUSSION
	4.1 The concept of Ethical Preparedness (EP)
	4.2 How ethical preparedness might support professionals in managing practice in this environment

	5 LIMITATIONS
	6 CONCLUSION
	Acknowledgements
	Contributors
	Funding
	Competing interests
	Patient consent for publication
	Provenance and peer review
	REFERENCES


