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The clinical utility of ultra-rapid genome sequencing (urGS) in neonatal and paediatric intensive care situations has been
demonstrated, and barriers to its implementation in clinical practice studied. A 38-item questionnaire was distributed via medical
professional learned societies to identify the views of French healthcare professionals in the field prior to its implementation.
Overall, 116 responses were received: 35% from healthcare professionals working in clinical genetics, 19% in laboratory genetics,
and 32% in paediatric or neonatal intensive care units (NICU/PICU). Nearly all (97%) respondents agreed that healthcare
professionals should receive specific training before a first test order; 94% considered urGS useful, and 97% that the results would
likely modify a decision to withdraw life-sustaining treatment. A multidisciplinary approval of the urGS request was considered
necessary by 87% of respondents, and multidisciplinary discussion of the result by 84%; joint disclosing of results by a clinical
geneticist and NICU/PICU physician was considered ideal for 91% of respondents, and 78% were against additional findings being
disclosed at the same time as the result. For 99% of respondents, psychological assistance was crucial after the result. Based on the
results, we propose a workflow to facilitate implementation in a broad range of centres.
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INTRODUCTION

Patients hospitalised in neonatal and paediatric intensive care
units (NICU and PICU) frequently have underlying genetic
conditions [1]. Aetiological diagnosis can have a major impact
on management (specific treatment, surgical decisions, organ
transplants, etc.) or on decisions specific to intensive care
(intubation scheduling, withholding or withdrawal of life-
sustaining treatments). While genome sequencing is progressively
becoming used in routine diagnosis for rare diseases, the usual
turnaround time for a genome analysis result is not compatible
with patient management in intensive care units.

The definition of the turnaround time for genome sequencing
varies according to which step is considered to be the first, but it is
generally defined as the time between sample reception at the
laboratory and the validated result. Based on the results of a
randomised trial published by Kingsmore et al. in 2019, rapid
genome sequencing (rGS) can be defined as a turnaround time of
<2 weeks, and ultra-rapid genome sequencing (urGS) <5 days [2].
In recent years, over 20 studies on rGS or urGS as first-tier tests for
critically ill children have been reported [3]. The first proof-of-
concept study was published in 2012 [4]. Larger-scale prospective
studies in the US and Australia have confirmed that rGS enables
an earlier diagnosis than the standard genetic approach [5, 6] and

has also demonstrated an impact on patient management both
for conclusive and inconclusive analyses [6-8]. One notable study
that illustrates the potential impact is the the case report
published by Goranitis et al. that describes therapeutic adaptation,
involving the introduction of thiamine (vitamin B1) treatment
based on a homozygous loss-of-function variant identified in
SLC19A3, responsible for thiamine metabolism dysfunction that
caused epileptic seizures, 37 h after hospital admission for a
5-week old infant [9]. Cost-effectiveness has also been demon-
strated; the gain was mainly due to reduced hospitalisation time,
and was negatively correlated to the turnaround time of genome
results, in favour of urGS [6, 7, 10]. Studies on the views of
healthcare professionals and families on these rapid or ultra-rapid
analyses have found good acceptance, whether results were
conclusive or not [11-14]. However, at present, only a few national
or regional rGS or urGS initiatives exist or are being set up
(Australia, a few states in the US, the United Kingdom, Belgium)
[15-17].

To implement urGS, the entire process around genome
sequencing needs to be adapted to the time constraint, with
steps both upstream (communication between NICU/PICU and
genetics teams, test order approval and pre-test counselling) and
downstream of the laboratory (discussion and disclosure of results,
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incidental findings management, psychological support). Previous
studies have highlighted barriers and proposed solutions to adapt
the workflow to the needs of rapid analyses [18-23]. In France, at
the time of the present study, no laboratory provided urGS for
NICU/PICU. Implementation of urGS faces important technical and
organisational challenges, while the relevance of offering these
analyses from the point of view of French geneticists and NICU/
PICU physicians has not yet been determined. We therefore
sought to assess their views on urGS and different implementation
options.

MATERIAL AND METHODS

Survey development and recruitment

A 38-item questionnaire was designed for healthcare professionals
involved in the care of NICU/PICU patients, either working in NICUs/PICUs,
clinical genetic wards, or genetic laboratories, based on a literature review
and local experience. In France, variant interpretation and reporting is
performed almost exclusively by medically qualified physicians, herein
referred to as laboratory geneticists; this differs from many other countries,
such as the UK, where clinical scientists can also carry out these tasks.
Laboratory geneticists oversee the pre-analytical, analytical, and post-
analytical processes for genetic tests. They can also work as clinical
geneticists, combining laboratory responsibilities with patient consultation.
To maximise the probability of questionnaire completion and to ensure a
correct knowledge of the topic, we provided background information on
genomic sequencing in rare diseases, its place in the current diagnostic
strategy, and an overview of important references as an introduction to the
questionnaire.

Questions were grouped into five sections: (i) respondent’s profile, (ii)
knowledge about medical genetics, (iii) urGS test initiation and consent,
(iv) test results and laboratory reports, (v) test result delivery and patient
management. The data were collected anonymously. Two clinical
geneticists and a laboratory geneticist with experience of the topic
proofread the final questionnaire. We estimated that the survey would take
10 min to complete (Supplementary File 1).

The majority of questions used Likert scale-type answers to obtain the
respondents’ opinions. Proposition ranking, multiple-entry tables, and
conditional branching were also used. Free-text responses were possible in
each section.

The questionnaire was validated by the Lyon University Hospital Ethics
Committee in accordance with the French legislation, and distributed via
medical learned societies.

Statistics and data analyses

Data were collected and stored using a LimeSurvey system [24] hosted on
a server of the University Claude Bernard Lyon 1. Responses were collected
from July to October 2023. Only fully completed questionnaires were
analysed. Descriptive statistics were computed for all items: either with the
total number of respondents or with subgroups of physicians based on the
medical area of practice. Free-text replies were analysed manually and the
points made were reported if they were mentioned more than once.

RESULTS

The profile of respondents

Among the 116 respondents, 94% (n=109) worked in a
university-affiliated hospital located throughout France (24 cities),
consistent with the localisation of NICU/PICU and genetics
departments. A third (32%, n=37) worked in either a NICU or
PICU (all were either physicians or medical residents), 35% (n = 40)
worked in the field of clinical genetics (including a psychologist
and a genetic counsellor), 19% (n=22) worked in a genetics
laboratory, and 10% (n = 12) practiced in both a clinical genetics
department and a genetics laboratory. In addition, 4 respondents
(all physicians) self-identified as working in non-NICU/PICU
paediatric wards and 1 (research assistant) worked in clinical
research; these were grouped in the Other category. Among the
116 respondents, 55% (n=64) were physicians with >5 years’
experience, while 29% (n=34) had <5 years’ experience; 13%
(n = 15) were medical residents, 5 of whom were in their final year
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Table 1. Profile of respondents.

Total number of respondents

n=116
Area of practice, n (%)
Paediatric/neonatal intensive 37 (32)
care
Clinical genetics 40 (35)
Combined clinical and 12 (10)
laboratory genetics
Laboratory genetics 22 (19)
Other 5(4)
Status, n (%)
Physician >5 years' experience 64 (55)
Physician <5 years' experience 34 (29)
Medical resident 15 (13)
Other 3 (3)
Frequency in NICU/PICU patient care involvement, n (%)
Very often (>20 times/year) 46 (40)
Often (6 to 20 times/year) 26 (22)
Sometimes (<6 times/year) 28 (24)
Never 16 (14)

Frequency of genetic test ordering, n (%)

Often (>1 time/month) 70 (60)
Sometimes (<1 time/month) 26 (23)
Never 20 (17)

The ‘Other’ category for area of practice is composed of non-NICU/PICU
paediatric wards and a clinical research activity. The ‘Other’ category in
status corresponds to a clinical research associate, a psychologist, and a
genetic counsellor. Participants were asked to categorise the frequency of
their involvement in patient critical care and genetic test ordering. NICU
neonatal intensive care unit, PICU Paediatric intensive care unit.

of training. Thus, over half of the respondents can be considered
as experienced in their respective fields. The majority of
respondents (86%, n = 100) were involved in NICU/PICU patient
care, and 83% (n=96) were involved in genetic test ordering
(Table 1).

The four physicians who declared that they worked in a non-
NICU/PICU paediatric ward and the three non-medical healthcare
professionals (research assistant, psychologist, genetic counsellor)
were grouped together in the ‘Other specialty’ category. The latter
was considered too heterogeneous for subgroup analysis, which
therefore concerned physicians (including residents) working in
NICU/PICU (n = 37), clinical genetics (n=38), combined clinical
and laboratory genetics (n = 12), and laboratory genetics (n = 22).

Medical genetics knowledge and training

To evaluate the need for specific training, respondents were asked
to self-evaluate their knowledge on medical genetics, including
legal aspects, technical aspects and limitations of genetic tests,
understanding of genomic reports, and genetic counselling. Across
the 4 aspects, a mean 97% of clinical geneticists and laboratory
geneticists (both of which are physicians in France) considered their
knowledge of genetics as ‘Very good’ or ‘Good'. In contrast, a mean
of 55% of the NICU/PICU physicians considered their knowledge
level as ‘Average’ and 14% as ‘Poor’ (Fig. 1a).

When asked if specific training was necessary before the first
urGS test order for NICU or PICU patients, a mean 97% of
respondents agreed that healthcare professionals should receive
specific training before a first test order (Fig. 1b), this view being
shared across the subgroups. Three respondents commented that
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b. Need for specific training before first urGS test order
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2

Genetic counselling
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@ Rather yes
@ Rather no
® No

Technical aspects and limitations
of genetic tests

Legislation governing
genetic tests

Medical genetics knowledge and training. a Self-assessed level of medical genetics knowledge of NICU/PICU physicians. b Perceived

need for specific training before first urGS test ordering expressed by all participants. NICU neonatal intensive care unit, PICU paediatric

intensive care unit.

the training should be basic knowledge tailored to their field of
practice, in order to give them the minimal knowledge useful to
them.

Perceived utility and possible impact
Nearly all respondents (94%, n=109/116) perceived urGS ‘Very
useful’ or ‘Useful’ in a NICU/PICU situation, and subgroups data are
presented in Fig. 2a. Six respondents considered urGS as
‘Moderately useful’; five were geneticists (laboratory or clinical),
and one was a paediatric specialist (a dermatologist). A single
respondent (a clinical geneticist who cared for NICU/PICU patients
<6 times/year) reported that the urGS was not useful (Fig. 2a).
The majority of NICU/PICU physicians, who are more likely to
order additional tests, said they would not cancel or postpone a
laboratory (non-genetic; 65% [24/37]) or an imaging test order
(73% [27/37]) while waiting for urGS results. However, 65% (24/37)
would cancel or postpone an ethical discussion on the decision to
withhold or withdraw life-sustaining treatments. Forty-nine
percent (18/37) said they would cancel or postpone surgery,
while 35% (13/37) said they would not modify the surgery. After
reception of the urGS results, the majority would cancel imaging
test orders (60% [22/37]) or surgery (51% [19/37]; Fig. 2b). Ninety-
seven percent (112/116) of all the respondents considered that a
genome result (conclusive or not) could alter the decision to
withhold or withdraw life-sustaining treatments. Detailed data for
subgroups are presented in Fig. 2c. Nine participants commented
that it was difficult to answer, as the question was not focused on
a specific situation.

Organisation of ultra-rapid genome sequencing test order
Ninety-three percent of respondents (108/116) agreed that a
dedicated workflow with designated ‘champions’ in each ward
would be a relevant organisation.

Respondents were asked to select from a list which indications
would lead to them ordering urGS: 82% (95/116) selected
neonatal hypotonia, 78% (91/116) multiple malformation syn-
dromes, 78% (91/116) neonatal epilepsy, 58% (67/116) prematur-
ity with atypical complications, and 57% (66/116) for cardiac

European Journal of Human Genetics (2025) 33:937 - 944

diseases. Twenty-eight percent (32/116) said they would order an
urGS in the presence of additional indications, most frequently
suspicion of a metabolic disorder (11/29 free-text answers). Four
participants reported that it was difficult to identify a specific
indication, as they believed urGS would be more useful to guide
management in situations involving short-term resuscitation or
surgical considerations.

Eighty-seven percent of respondents (101/116) considered that
a multidisciplinary approval of genome sequencing test ordering
would be necessary (Fig. 3a). Among them, 95% (96/101) thought
that approval from a clinical geneticist, 89% (90/101) from a NICU/
PICU physician, and 51% (52/101) from a laboratory geneticist
should be mandatory in multidisciplinary approval (Fig. 3b). The
majority (71%, 72/101) of respondents who considered that a
multidisciplinary approval was necessary ranked a meeting (in-
person or virtual) as the best option for this approval, and 62%
(63/101) ranked a digital multidisciplinary meeting tool for
asynchronous assessment by each professional as the second-
best option. Two participants commented that email exchange
was not a good option for approval. Twelve percent (14/116) were
not in favour of a multidisciplinary approval of the test: five were
clinical geneticists, and two laboratory geneticists.

Consent and psychological assistance

The majority of the clinical and laboratory geneticists (90%, 65/72)
reported that a clinical geneticist was the first choice for providing
pre-test information and obtaining parental (or legal representa-
tive) consent for urGS, whereas 57% (21/37) of the NICU/PICU
physicians did so. A genetic counsellor was the second choice for
49% (57/116) overall, and a NICU/PICU physician was the third
choice for 53% (61/116) of respondents. Fifty-four percent (20/37)
of the NICU/PICU physicians reported that they thought they
would be able to order the test, while giving appropriate pre-test
information on the analysis and consent.

The standard consent form used in France was considered
appropriate for 84% (97/116) of respondents; 14% (16/116)
considered it inappropriate. Eight respondents shared their
concerns about incidental findings in free text.
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Fig. 2 Perceived utility and potential impact of urGS. a Perceived utility of urGS expressed by subgroups, excluding the ‘Other speciality’

tests ordering, surgery, and ethical discussion for the NICU/PICU

physicians subgroup only. ¢ Potential impact on decision to withdraw life-sustaining treatments expressed by subgroups, excluding the ‘Other
speciality’ category. urGS ultra-rapid genome sequencing, NICU neonatal intensive care unit, PICU paediatric intensive care unit.

Eighty-one percent (94/116) of respondents thought that psycho-
logical assistance was crucial before urGS test order, 59% (68/116)
during urGS test order, 91% (106/116) when the result was disclosed,
and all-but-one (99%, 115/116) after the result was disclosed.

urGS results and report content

We asked respondents to choose a time frame for receiving
genome sequencing results, ranging from <6h to >2 weeks,
starting from the decision to request the sequencing. Only one
respondent reported the optimal turnaround time for receiving a
urGS result, starting from the moment the analysis was
considered, would be <6h, 8% (9/116) reported this to be
<36 h, 24% (28/116) <3 days, 35% (41/116) <7 days, and 21% (24/
116) < 2 weeks. Forty-five percent (10/22) of laboratory geneticists
considered the optimal turnaround time to be <2 weeks; 11% (4/
37) of NICU/PICU physicians did so (Fig. 3c).

Eighty-four percent of participants (97/116) thought that a
multidisciplinary discussion of the result was necessary before
using it for clinical care (Fig. 3d), 82% (95/116) were in favour of
the discussion involving at least a NICU/PICU physician, a clinical
geneticist and a laboratory geneticist. Two respondents disagreed
with this quorum of specialists, stating that a specialist for the
patient’s symptoms or the disease identified through the urGS
should be involved.

Healthcare professionals were asked whether variants of
uncertain significance (VUS) should be included in the report in
the context of urGS in NICU/PICU: 37% were in favour (43/116),
58% (67/116) were against. Detailed data for subgroups are
presented in Fig. 4a. Two respondents reported that it depended
on whether the VUS was likely to become a diagnosis rapidly.
Seventy-eight percent (90/116) of respondents were against
incidental findings being reported at the same time as the result
of the urGS in NICUs/PICU. Detailed data for subgroups are
presented in Fig. 4b.

Result disclosure to the patient and patient management

Joint disclosure by a clinical geneticist and the NICU/PICU
physician was considered as the ideal way to communicate the

SPRINGER NATURE

result to the patient’s family for 91% (105/116) of respondents
(Fig. 3e), but was judged to be feasible by 59% (68/116; Fig. 3f).
Disclosure to the family by the clinical geneticist alone was ranked
second by 73% (85/116), and by the NICU/PICU physician alone
was ranked third by 58% (67/116). Disclosure by a genetic
counsellor alone was ranked as the least ideal option by 74% (86/
116) of respondents.

Ninety-five percent (110/116) of the respondents were in favour
of informing the family prior to initiation of specific treatment
following a genetic diagnosis, which could be a challenge in a
NICU/PICU setting, particularly depending on who disclosed the
results to the family. Finally, 89% (103/116) of respondents
thought that a systematic follow-up consultation with a clinical
geneticist was advisable.

DISCUSSION

In the present study, which aimed to collect the views of those
involved regarding urGS and its implementation, respondents to
the questionnaire were balanced between NICU/PICU physicians,
clinical geneticists and laboratory geneticists, and respondents
were from throughout France, providing a national range of
opinion. However, the response rate to the survey was not
possible to determine because of the way it was distributed by
general learned societies. In addition, access to genetic
resources remains a major problem, even beyond the proximity
of a laboratory. For example, a respondent reported they
had no access to clinical geneticists or genetic counsellors (data
not shown), and we can assume that other professionals
with no access to a genetics department will not have taken
the time to reply to the questionnaire. It cannot also be ruled
out that some respondents had prior experience of urGS while
working abroad that could affect their responses, urGS was
available in a very limited number of countries/centres world-
wide; we therefore decided not to quantify this potential bias in
order to keep the survey as short as possible, but was not
mentioned in any free text comments provided by the
respondents.

European Journal of Human Genetics (2025) 33:937 - 944
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b. Healthcare professionals for multidisciplinary approval of urGS test order
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Fig. 3 urGS organisation. a Need for multidisciplinary approval of urGS test orders expressed by all respondents. b Healthcare professionals
considered as required or optional for multidisciplinary urGS test order approval by those in favour of a multidisciplinary approval. ¢ Optimal
turnaround time from the moment urGS has been ordered to the laboratory report, for each subgroup excluding the ‘Other speciality’
category. d Need for multidisciplinary discussion before using urGS result expressed by all respondents. e Ideal way to disclose the result to
the family expressed by all respondents. f Feasible way to disclose the result to the family expressed by all respondents. urGS ultra-rapid
genome sequencing, NICU neonatal intensive care unit, PICU paediatric intensive care unit.

The first point of note from the results of the survey is that
healthcare professionals believe that urGS is relevant in the
context of NICUs/PICUs, and that there is a real demand from
physicians for its implementation in clinical practice. Physicians
seem ready to incorporate urGS for patient management, as they
were likely to modify their practices while waiting for results and
following the urGS results. However, the present study did not aim
specifically to evaluate the impact of implementing urGS, and
prospective studies of the clinical utility and cost effectiveness
adapted to the French healthcare system are needed. The medical
utility demonstrated in the literature [5-8, 10, 11] is, therefore, in
line with the medical interest expressed via the present survey.
Furthermore, the results indicate that respondents consider urGS
as more relevant for NICU/PICU needs than rGS as a majority of
respondents (in particular NICU/PICU physicians) consider 2 weeks
(from GS test initiation to a result) to be too long in this context.

The respondents nearly all agreed on the need for training prior
to the first urGS test order. The need for training in non-genetic
medical specialties for the routine implementation of genetic tests
has already been highlighted in the literature [25]. Although
technological advances have rapidly taken place since then,
training is still not optimal, as was pointed out by the NICU/PICU

European Journal of Human Genetics (2025) 33:937 - 944

physicians in the present study. National training projects have
emerged in countries such as Australia and England [26, 27]. In
France, the French Genomic Initiative (PFMG2025) has set up a
training working group to identify existing resources relevant to
training in genomic medicine [28]. The training of future
physicians has also improved, with the addition of genomic
medicine-related courses to their initial curriculum. Although the
preferred type of training (in-person or online) was not
investigated herein, it would be important to discuss this locally
with geneticists and to make use of existing resources for more in-
depth theoretical knowledge [29, 30]. In addition, it is not easy for
parents to understand the aim of urGS and what it means,
especially in critical care situations [14]. However, the NICU/PICU
setting can be turned into an ‘advantage’, with the continuous
availability of bedside paramedical healthcare that can support
parents experiencing doubts and having unanswered questions
[21]; targeted training on genetic testing for these professionals
appears particularly relevant.

The respondents agreed that having professional and depart-
mental champions in each centre, as proposed in the literature, to
facilitate the test initiation and organisation of rapid genetic
analyses [18, 21], was important. The need for multidisciplinary
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Fig. 4 Results and report content. a View on reporting of VUS in the context of urGS in NICU/PICU expressed by subgroups, excluding the
‘Other speciality’ category. b View on reporting of incidental data at the same time as the primary urGS result expressed by subgroups,
excluding the ‘Other speciality’ category. VUS variants of uncertain significance, urGS ultra-rapid genome sequencing, NICU neonatal intensive

care unit, PICU paediatric intensive care unit.

approval of the test order and a discussion once the result has
been obtained was expressed. This underlines the will of
professionals to work closely together, and the value of having
designated champions so that these discussions can take
place easily and in a timely manner by relying on the existing
network. A network is also mentioned in the literature as an
important element for successful implementation and adoption of
urGS [21].

Involvement of a clinical geneticist in pre-test information and
gathering of consent was favoured as the best option by nearly all
geneticists (clinical and/or laboratory), but by only just over half of
NICU/PICU physicians. This is in line with the finding herein that
half of NICU/PICU physicians consider that they would be able to
give pre-test explanations and obtain consent. These data,
together with their self-assessed mediocre knowledge of genetics,
suggest that targeted training about the genetic aspects, and also
the presence of a genetic counsellor, could be appropriate for the
test initiation.

Having both a clinical geneticist and a NICU/PICU physician was
the solution favoured by both geneticists and NICU/PICU
physicians for disclosing the urGS results, although the ques-
tionnaire did not distinguish situations of conclusive or incon-
clusive reports. Here again, the genetic counsellor could support
the NICU/PICU physician in charge of the patient in case of the
unavailability of a clinical geneticist. Compared with the existing
literature [31], the role of genetic counsellors could seem minor
but this is probably the consequence of different legal frameworks
for these professionals. In France, genetic counsellors are mainly
involved in counselling families of patients with diagnosed
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genetic diseases and in prenatal diagnosis centres; they are rarely
involved in the diagnosis of an index case. Nevertheless, their role
could evolve to meet the growing needs in genetics. In particular,
they could support other non-genetic physicians in providing pre-
test information and consent for genetic analyses, for example, in
this urGS context. This would increase the possibilities for
responding quickly to requests.

Regarding the situations that could lead to urGS test order, a
quarter of respondents mentioned clinical indications other than
those mentioned in the questionnaire, and critical care situations
rather than precise conditions were mentioned (atypical course of
a simple condition, ventilatory dependence, etc.). A list of initial
indications could be drawn up, but this should not be restrictive.
This seems to be the approach adopted internationally, with the
selection criterion being children in whom a genetic cause has
been suggested [3]. However, preliminary results from an ongoing
study suggest that a genetic aetiology had not been evoked
initially in up to a third of neonatal intensive care patients with a
genetic diagnosis [32].

The view of healthcare professionals on providing results with
VUS was mixed, but the majority were against it. It is likely that
adding an element of uncertainty to the patient’s already critical
situation could be perceived as deleterious. In the literature, VUS
of particular interest (i.e. those with a high probability of
becoming a diagnosis) in the context of rGS or urGS are often
discussed on a case-by-case basis in a multidisciplinary team and
included in the laboratory results [3, 33]. A multidisciplinary
discussion of VUS of interest could, therefore, be proposed, and
decisions made on a case-by-case basis.
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Fig. 5 Proposed workflow for urGS in NICU/PICU setting. Prior to implementing urGS, champions for the test should be designated within
each department and genetics training tailored to the field of practice should be provided. A multidisciplinary approval of urGS test orders
should be used on a case-by-case basis. The notion of consent reassessment for incidental findings should be introduced. urGS results should
be discussed by a multidisciplinary team for patient management. Results should be disclosed by both NICU/PICU physicians and clinical
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Genome-wide analyses may incidentally reveal variants unrelated
to the initial indication, which would enable the person or the family
members to benefit from preventive measures, including genetic
counselling, or care. Under French law, prior to a genetic test, the
patient must be informed of this possibility, and they can refuse to be
informed about such findings. In the context of NICUs/PICUs, a highly
stressful situation, the ability of parents to truly give free and
informed consent prior to testing is probably uncertain [14, 34]. The
time to report such incidental findings has also been addressed [35].
Some respondents raised the need to be cautious with incidental
data, and nearly all were against providing them at the same time as
the primary urGS result when the acute clinical situation, to which
parental and medical attention is focused, is unrelated. We, therefore,
propose that incidental data could be given at a later stage, after
having the opportunity to reassess their consent on this matter.

Psychological support was considered important at all but one
stage (during urGS test order) by the overwhelming majority of
respondents. Parents have little time to understand the implications
of urGS, and their expectations of the test are probably different
from those of the medical teams. The latter aim to understand and,
if possible, treat, whereas parents tend to focus on active treatment
[36]. It is important that the expectations of the test are explained,
and that medical, paramedical and psychological support is
provided. However, there are few full-time psychologists in
intensive care and genetics wards, and the present study highlights
the needs expressed by NICU/PICU physicians and clinical
geneticists to improve care for families in these particular situations.
At the very least, we propose that a psychologist trained in genetics
take part in the training of care teams, to provide them with the
skills needed so that they can provide suitable support. Whenever
possible, we support the involvement of either a genetics
psychologist or an intensive care psychologist with specific training
in the challenges of urGS. Finally, the systematic involvement of a
psychologist in tandem with the geneticist/intensivist at key
moments, such as when the results are disclosed or after the
disclosure, should be a longer-term objective.

All the points highlighted by the present study are summarised
in a workflow proposal (Fig. 5). It is important to note that the
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present study was based on elements identified in the literature,
such as the need for upfront training as well as the importance of
having champions highlighted by Australian Genomics [20] and
respondents had access to the main references to familiarise
themselves with them. Although this may have prevented the
identification of new elements, the free-text fields in the
questionnaire did not reveal any. The workflow we propose is,
therefore, the result of the study and the international literature.
The clinical implementation of urGS is still in its early stages.
Each organisational proposal remains specific to a healthcare
system and will likely require this type of study for implementa-
tion, as well as complementary studies to refine the organisation
once it has been implemented. It is imperative to establish a
framework while maintaining the necessary flexibility to adapt to
the specific needs of NICU/PICU patients and local specificities.
The present study allowed us to define the views of French
healthcare professionals on urGS and propose a workflow based
on their expectations. Without overestimating the role of genetics,
urGS is expected to facilitate the delivery of more personalised
and effective neonatal and paediatric intensive care. Ultimately, it
will open up new avenues for the diagnosis, management, and
treatment of genetic conditions in newborns and children.
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