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Abstract

Exome sequencing (ES) has revolutionized molecular diagnosis in children with genetic disease
over the past decade. However, exome sequencing in the inpatient setting has traditionally been
discouraged, in part due to an increased risk of providers failing to retrieve and act upon results, as
many patients are discharged before results return. The development of rapid turn-around-times
(TATs) for genomic testing has begun to shift this paradigm. Rapid exome sequencing (rES) is
increasingly being used as a diagnostic tool for critically-ill infants with likely genetic disease and
presents significant challenges to execute. We implemented a program, entitled the Rapid Inpatient
Genomic Testing (RIGhT) project, to identify critically-ill children for whom a molecular
diagnosis is likely to change inpatient management. Two important goals of the RIGhT project
were to provide appropriate genetic counseling, and to develop protocols to ensure efficient test
coordination- both of which relied heavily on laboratory and clinic based genetic counselors
(GCs). rES was performed on 27 inpatient trios from October 2016 to August 2018; laboratory and
clinical GCs encountered significant challenges in the coordination of this testing. The GCs
involved retrospectively reviewed these cases and identified three common challenges encountered
during pre-test counseling and coordination. The aim of this paper is to define these challenges
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using illustrative case examples that highlight the importance of including GCs to support rES

programs.
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Introduction

Many institutions have restrictions related to genomic testing due to increased order error
rates (Valenstein 2008), high test costs with poor reimbursement (Dickerson 2014), and poor
results retrieval rates (Casalino 2009). Laboratory stewardship (utilization management)
efforts can improve these aspects of genomic testing coordination in the inpatient setting,
which is even more at risk for errors compared to ambulatory clinics (Mathias 2016). The
value of inpatient genetic testing is also diminished when compared to ambulatory clinics, as
long turn-around-times (TATS) increase the likelihood a patient will be discharged prior to
results returning and will not be acted upon (Casalino 2009, Mathias 2016).

Rapid exome sequencing (rES) is increasingly being used as a diagnostic tool for critically-
ill infants with a high pre-test probability of genetic disease (Farnaes 2018, Petrikin 2015,
Petrikin 2018, Stark 2018, Willig 2015). The nature of rES requires modified clinical and
non-clinical work flows compared to traditional genetic testing (Stark 2018). Therefore, a
thoughtful and robust approach that includes all stakeholders is necessary to implement
successful rES programs.

Our pediatric tertiary care institution provides access to 17 board certified geneticists, 11
clinical GCs, and has an active laboratory test stewardship program that includes 4
laboratory GCs (lab GCs). Our hospital has 407 beds, 91 of which are in an intensive care
unit (ICU), and serves the largest region of any pediatric academic medical center in the
United States. These resources influenced the development of a program, which we entitled
the Rapid Inpatient Genomic Testing (RIGhT) project, to offer clinical rES to eligible
patients. The RIGhT project began in October 2016 with the goal to identify critically-ill
children with a likely genetic disorder in whom a rapid molecular diagnosis would impact
inpatient management. A small RIGhT team was selected to ensure efficient communication
and coordination of testing, which has previously been described as beneficial to rES (Stark
2018).

Clinical genetic counselors (GCs) can provide valuable support to the coordination,
interpretation, and education of genomic testing (Bennett 2003, Biesecker 2001, Ciarleglio
2003, Wang 2004). Exome sequencing involves significantly more considerations than other,
historically more common genetic tests within pediatric and neonatal intensive care units.
Exome sequencing also requires that families decide on opting-in or opting-out of receiving
secondary findings within 59 medically actionable genes, as defined by American College of
Medical Genetics (ACMG) (Kalia 2016). These factors significantly increase the complexity
of pretest counseling for exome sequencing. In addition, the parents of critically ill children

J Genet Couns. Author manuscript; available in PMC 2020 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Candadai et al.

Page 3

are often facing significant psychosocial stressors that GCs are trained to address. Lab GCs
embedded within institutional stewardship programs are especially well-suited to ensure
coordination of appropriate and valuable genomic testing for patients (Conta 2017, Kotzer
2014). While literature is limited, the value of GCs involved in pediatric rapid exome
sequencing (rES) testing has been described (Stark 2018).

Historically, clinical GCs have not been involved in inpatient testing coordination at our
institution. Pre- and post-test counseling as well as follow-up was the responsibility of the
consulting geneticist. We chose to specifically include lab and clinical GCs as a part of the
RIGhT team to provide consistency in counseling and test coordination for rES. This is in
alignment with policy statements for genomic testing (ACMG Board of Directors 2013). The
RIGhT project GCs identified challenges on a case-by-case basis, which were discussed at
monthly RIGhT project meetings. Over time, it became clear there were common challenges
encountered, which were subsequently classified by unanimous agreement of the GCs for
this study. We describe these challenges with a focus on the essential role clinical and
laboratory GCs have on the counseling and coordination of rES in this setting to inform
appropriate implementation of rES programs at other institutions.

METHODS
RIGhT Project Process

We established a standardized protocol for the execution of rES testing at our institution. To
ensure that rES was being ordered appropriately, we formed a committee (the RIGhT team)
comprised of both clinical and laboratory members that included the Medical Director of the
Division of Medical Genetics, 4 board certified geneticists, 1 board certified pediatric
pathologist, 2 clinical GCs, 1 lab GC, and 1 administrative assistant. The RIGhT team is a
subcommittee of our institution’s Laboratory Test Stewardship Committee, as part of our
hospital’s Utilization Review.

After initial genetics consult by the neonatal intensive care unit, the consulting geneticist
emailed their rES request to the lab GC for initial review of eligibility and potential
coordination challenges (Figure 1). We used a standardized format for these requests that
emphasized key eligibility factors, including: (1) recommendation for rES by the consulting
geneticist, (2) high suspicion of monogenic disease, (3) patient located in an ICU at time of
consult. Trio analysis with both biological parents was initially required by the reference lab,
but a non-trio option became available on a case-by-case basis with reference lab approval.
Alternate testing, such as non-rapid ES or expedited panel testing, was available and
coordinated for patients as-needed, per institutional test stewardship policies, and most often
without clinical GC support.

After initial lab GC review, eligible requests were then emailed to the RIGhT Committee,
comprised of the 4 pediatric medical geneticists on the RIGhT team with combined specialty
expertise in mosaic disorders, dysmorphology, epilepsy genetics, and biochemical genetics.
Each member of the RIGhT Committee emailed individual responses back to the lab GC
with approval/disapproval and any other recommendations within twenty-four hours. The
lab GC then notified the consulting geneticist, clinical GC, and clinical administrative staff
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of the Committee’s determination within one business day of request. If unanimously
approved, the appropriate clinician (geneticist in 2 cases, genetics fellow in 3 cases, and
clinical GC in 22 cases) provided pre-test counseling to parents and coordinated sample
collection for trio analysis. The lab GC coordinated pre-accessioning of testing with the
reference lab and sample send-out, consistent with institutional laboratory stewardship
procedures. After test results were completed, the lab GC also facilitated communication to
the consulting geneticist, who was responsible for interpreting and returning results to the
ICU team and patient’s family.

The RIGhT team participates in monthly meetings to retrospectively review challenges and
outcomes of cases to continuously improve the project’s impact. Clinical and lab GCs
heavily influence this process, as they are front-line providers in the coordination of testing
and pre-test counseling. RIGhT patient cases were reviewed by the team and discussions
about difficulties encountered were often identified as part of this review.

As of August 3, 2018, 41 rES cases had been requested and 27 rES cases had been approved
and coordinated (Figure 1). The demographics of these patients are included in Table 1. All
patients were located in an ICU at time of genetics consult and their testing included
parental samples in all cases. In 3 cases, an additional sample from a sibling was included
(quad analysis).

Data Analysis

RESULTS

All data were collected and reviewed as approved by Seattle Children’s HSPP (Institutional
Review Board Office) STUDY00000553. Retrospective review of monthly RIGhT team
meeting minutes for challenges discussed during case review, as well as chart review of the
27 rES cases from October 2016 to August 2018 was completed. In August 2018, the 3
RIGhT team GCs (S.V.C.C., M.C.S,, and J.M.T.) independently reviewed all 27 cases for
identification of recurring challenges collected from the monthly RIGhT team case review
meeting minutes, comprehensive patient chart review, and GC recall of the case. Themes
were then further classified into discrete themes by unanimous consensus of all 3 GCs on the
RIGhT team.

There were no counseling challenges identified for 13 cases. Just over half (n=14) of the 27
cases were found to have a specific genetic counseling challenge, as follows: Coordination
(n=7 cases), Incidental and Secondary Findings (n=4 cases), and Informed Consent (n=4
cases). (Table II). Of these 14 cases, 1 case was identified to have both coordination and
informed consent challenges. The themes were further assessed using case examples.

Theme 1: Coordination

GC'’s played a critical role in coordinating rES as part of the RIGhT project. Of the 27
patients, 5 had significant coordination challenges. The first RIGhT case successfully
coordinated had the longest TAT (21 days) due to inexperience of all providers involved at
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the beginning of the project (Table ). The importance of a rES team experienced with the
subtleties of rES is evident.

Case example 1: A neonate with bradycardia on extracorporeal membrane oxygenation
(ECMO) was urgently considered for pacemaker placement, cardiac transplant, and cardiac
biopsy, among other procedures. A biochemical geneticist was consulted Friday morning
and was hopeful that rES samples would be shipped same-day to prevent delay in testing due
to the weekend, if approved. Although full RIGhT committee approval had not yet been
obtained in time, the lab GC initiated coordination of rES testing anyway, allowing samples
to be shipped same-day. The basis for this decision by the GC included fragility of the
patient, knowledge of hospital shipping deadlines, and knowledge that the committee was
likely to approve unanimously. Because of this decision, compound heterozygous variants in
a gene associated with cardiomyopathy and conduction defects were communicated to the
team only 6 days after rES request.

Case 1 describes the flexibility and case-by-case assessment required for most effective reS
coordination. In this case, a neonate and their parents were provided pre-test counseling
ahead of official approval by the RIGhT Committee. This was at the discretion of the lab GC
who was familiar with previous committee determinations for similar patients. Clear
contracting between the lab GC, clinical GC, the geneticist and the family were needed to
ensure compliant coordination. The family consented to proceed with sample collection with
full understanding that testing was awaiting final approval. In this case, the patient received a
diagnosis 6 days after the rES request was communicated.

Coordinating consent and sample collection for both biological parents can be difficult.
Three cases were delayed due to challenges with parental coordination. In 1 case, pre-test
counseling had to be rescheduled multiple times to ensure both parents were concurrently
available. Two other cases were delayed due to a parent located out of the state; the parent in
one of these cases was able to travel to the institution for sample collection, while the other
case required coordination for the parent to be collected remotely.

Factors influencing the approach of rES coordination include fragility of the patient, planned
procedures (e.g., transplant considerations), post-transfusion status, sample shipping
schedule, and analytic schedule of the reference laboratory, among others. The lab and
clinical GCs familiar with the subtleties of rES play an important role in assessing and
facilitating the best approach for timely testing in the acute setting.

Theme 2: Secondary and Incidental findings

The ACMG published guidelines regarding reporting of secondary findings in exome testing
and recommendation of opt-in, opt-out availability (Kalia 2016). The policy statement
defines “secondary findings” as variants known to be disease-causing in 59 medically
actionable genes, which can be analyzed as part of ES for patients who opt-in. In contrast,
incidental findings are defined as genomic variants reported in genes unrelated to the
patient’s phenotype and found incidentally to the indication for testing, apart from the 59
genes recommended by ACMG (Kalia 2016). For example, a deletion variant in the PMP22
gene, associated with Hereditary Neuropathy with Liability to Pressure Palsies (HNPP), may
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be reported incidentally to the primary indication of rES testing for a neonate with
respiratory distress, who is currently asymptomatic for HNPP. Genetic counseling is
recommended to fully discuss these considerations (Doyle 2015, Green 2013, Markel &
Yashar 2004), and this was a core responsibility of the RIGhT team clinical GCs.

There is limited literature regarding why patients opt-in or out of secondary findings in the
setting of acute pediatric inpatient testing (Clift 2015, Cornelis 2016). These decisions are
based on many factors, including their ability to cope with their child’s acute medical
condition (Bergner 2014, Clift 2015, Cornelis 2016, Roche 2015, Sapp 2014). This is
important to consider when providing rES pre-test counseling to parents who are in the
midst of coping with their child’s hospitalization, given the median age of our patients were
17 days of age when rES was requested (Table I). In a large retrospective study, a major
reference lab that offers ES published that their opt-out rate dropped from 25% to 8%
between June of 2013 and March of 2017 (Siegler 2017). The study by Siegler et al. did not
identify causative factors for this shift in opt-out rate and there is no professional standard
for optimal opt-out rate. In our cohort, 6/27 (22%) families opted-out of learning secondary
findings (Table I). The current literature stresses the importance of choice and personal
values when choosing whether or not to receive secondary findings (Clift 2015, Cornelis
2016, Sapp 2014). In discussing secondary findings with the parents of our patients
undergoing rES, we identified similar themes.

Case examples 2 & 3: r’'ES was recommended for 2 unrelated neonates with multiple
congenital anomalies. Parents in both cases chose to opt-in to learning secondary findings.
Unfortunately, both patients died prior to results reporting. rES identified no variants
associated with the patients’ phenotype, however did identify pathogenic variants within
RET and BRCAZ, respectively. These secondary finding variants were inherited from a
healthy mother in each case.

Case example 4: A neonate presented with cardiomyopathy and multiple congenital
anomalies. The patient’s testing identified likely pathogenic compound heterozygous
variants associated with an autosomal recessive type of hypomyelinating leukodystrophy.
This result did not explain the patient’s primary indication and indicated a risk for a disorder
with onset predicted to occur in early childhood.

Cases 2 and 3 highlight the importance of comprehensive pretest counseling and contracting
regarding results. As illustrated in these cases, both patients did not receive diagnostic
results for their presenting symptoms and passed away prior to return of results. However, in
both cases the child was found to have an adult-onset condition unrelated to the indication
for testing that was inherited from a healthy parent and had to be reported after the death of a
child. This can be extremely difficult from a genetic counseling standpoint and one that
occurs more frequently with rES in the pediatric ICU setting.

Another challenge in pursuing rES in this pediatric setting is illustrated in case 4. ES
interpretation relies heavily on the phenotype of the patient (Pena 2018). This is challenging
when interpreting data for an infant who has not yet developed their full phenotype and has a
rapidly evolving clinical course. In Case 4, an incidental finding did not explain the patient’s

J Genet Couns. Author manuscript; available in PMC 2020 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Candadai et al.

Page 7

primary features, but was reported due to a possible association with the patient’s MRI
findings, unrelated to their clinical course. Providing comprehensive post-test counseling in
this case was imperative, as pre-test counseling focused on uncovering the etiology for the
child’s cardiomyopathy in the hopes to provide insight to treatment decisions. The incidental
finding was difficult for the family and care team to incorporate into their decision making
about cardiac transplant. This was an unanticipated consequence of pursuing rES for this
child, and their family benefitted from additional post-test counseling by the clinical GC to
incorporate these results into their personal goals of care.

Theme 3: Informed Consent

The severity of illness and speed with which decisions must be made in the ICU setting
presents unique challenges for informed consent. Informed consent enables patients to make
informed decisions about their medical care. It is a critical component of pretest counseling
in rES, due to the impact of test results in patient management, financial implications of
testing, and decisions about receiving secondary findings (ACMG Board of Directors 2013,
Markel & Yashar 2004). The ACMG have developed guidelines that outline specific content
to incorporate into the informed consent process. This includes the types of results that will
or will not be reported, potential benefits and risks, limitations, potential implications for
family members, and policies surrounding re-contact as new knowledge is gained (ACMG
Board of Directors 2013). Additionally, the American Academy of Pediatrics and ACMG
published recommendations regarding genomic testing in children that address the
importance of assent (2013). Pediatric assent allows a pediatric patient to agree to the
medical treatment plan even though they are legally unable to provide consent, with the goal
of protecting one’s freedom of choice and autonomy (American Academy of Pediatrics
1995, American Academy of Pediatrics 2016). In instances when a pediatric patient is
incapacitated and there is no documented advanced directed, substitutive judgment is a
technique that can be used when assent may be appropriate. Substitutive judgment allows a
proxy decision-maker (e.g., a parent/guardian) to make medical decisions on behalf of the
patient. This decision should be based on what the patient would want, and not the interests
of the parent/guardian (Emanuel & Emanuel 1992).

Case example 5: A previously healthy patient in their mid-teens presented with acute
onset renal failure. Diagnostic work-up included rES. Due to additional complications
during treatment of renal failure including encephalopathy and seizures, the patient was not
able to provide assent. Therefore, they were unable to participate in the informed consent
process and could not provide assent for rES nor ACMG secondary findings. Due to the
time-sensitive nature of this patient’s case, an informed consent decision could not be
deferred, so the GC instructed the parents to fully consider the self-interest of the patient,
using substitutive judgment. The parents felt that their child would have chosen to learn
about secondary findings, and the decision to opt-in for secondary findings was made.

Case 5 highlights a complex scenario of medical decision-making for a critically and acutely
ill adolescent. rES was recommended for this teenage patient while they were deemed
temporarily incapable of participating in the informed consent process. Due to the time
sensitive nature of medical care, the informed consent discussion could not wait. The
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decision to opt-in or opt-out of secondary findings for rES must be made during the
informed consent process due to the rapid TAT of results. In this case it was clear that the
teen’s assent could be waived based on their temporary incapacitation and acute
presentation. However, should the parent in this case be allowed to make the decision,
without the teen’s assent, to opt-in or opt-out of secondary findings when this information is
unrelated to the patient’s current clinical care?

The GC for case 5 considered many alternative methods for obtaining or deferring informed
consent and presented the family with all available options. Both parents agreed that the
patient would typically be able to make informed decisions when healthy and the option to
defer secondary findings was discussed. If secondary findings were declined, the patient
would have the option to change this decision if/when the exome is reanalyzed in the future.
However, it was clear that the family felt very strongly about opting-in to secondary findings
for their child. This prompted a shift in counseling to discuss the concept of substitutive
judgment. After careful consideration and discussion, the parents fully considered the self-
interests of the patient and chose to opt-in to learning secondary findings. They felt that
secondary findings would help prepare the patient for the possibility of another acute
medical crisis. The complexities of informed consent and assent are well-illustrated by this
case and exemplify the need for clinical GCs involved in clinical rES testing.

Discussion

At our institution, ES was rarely coordinated in the inpatient setting due to stewardship
policies that recommended outpatient testing and TATs of ES on the order of months. As
such, inpatient pre-test counseling was historically not provided by GCs. However, rES trio
testing requires complex coordination and thorough pre-test counseling, complicated by
psychosocial considerations for parents of critically-ill infants (Bergner 2014, Clift 2015,
Cornelis 2016, Frankel 2016, Roche 2015, Sapp 2014).

Prior to the RIGhT project, rES created challenges for our geneticists who were less familiar
with coordinating trio testing and providing appropriate pre-test counseling. Another rES
study that provided GC support previously reported that, on average, the geneticist spent 30
minutes with the family if results were negative and 90 minutes with the family if a positive
diagnosis was made (Stark 2018). As part of establishing this project at our institution, it
was calculated that our RIGhT team clinical GCs spent an average of 45 minutes providing
pre-test counseling, based on data from the initial 18 RIGhT project cases. This would be an
overwhelming additional responsibility for our geneticists. The need for GCs was
highlighted by one of our geneticists who provided feedback to our institutional leadership
prior to clinical GC support that, “/ am myself then left trying to consent... this is far less
than ideal. Unless I get GC support to consent | will not be able to do [rES] cases.”

The RIGhT project has been a successful intervention for our eligible ICU patients, thanks
in large part to the inclusion of lab and clinical GCs. Lab GCs involved in the approval
process for rES have prevented inappropriate patients from being considered in 5 cases,
allowing for more expedient coordination of alternative testing.
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It was thought that a small, specialty RIGhT team would provide the most effective care to
patients given the unique challenges of coordination and consent for rES trio testing for
critically-ill infants and their parents. Limiting coordination to a small group of 3 GCs has
been successful in cultivating rES testing expertise in pre-test counseling and case-by-case
analysis and flexibility for effective rapid coordination. Case 1 highlights many of the
outcomes that can be positively influenced by a small group of GCs expert in rES testing.
Lab GCs have previously been shown to have a positive effect on results retrieval (Conta
2017, Kotzer 2014). In the RIGhT project, lab GCs have been essential to facilitating
communication between the lab and consulting geneticist who are often no longer on call or
even away at a satellite clinic, given our institution’s coverage of the region.

Clinical GCs have been especially impactful in ensuring appropriate pre-test counseling for
this challenging population. Genetic testing in the neonatal period has different psychosocial
implications for families than testing in the childhood or adult period. Previous research has
identified that perceived child vulnerability, parent-child bonding and self/partner blame are
disproportionally affected during the neonatal period compared to other stages of life
(Frankel 2016). Logistically, consent for rES happens quickly with limited to no
anticipation. Therefore, families have little time to consider and process the benefits,
limitations, and option of learning secondary findings. The decision to opt-in or opt-out
could be presented as a binary choice by less savvy providers, but case 5 illustrates the
complexities associated with assent and the importance of comprehensive genetic counseling
in this situation. GCs are most capable of discussing all available options to ensure families
are best supported in their decision-making.

In our experience, some parents seem to take comfort in deferring decisions about secondary
findings, as they have the option to revisit this decision when/if reanalysis of the rES data is
performed in the future. Conversely, other parents have expressed desire to opt-in to
secondary findings to prevent potential unanticipated health concerns in the future. Many
have expressed wanting to know secondary finding information, but reconsidered after
discussing potential life/long-term care/disability and autonomy considerations. All rES
patients in our cohort received comprehensive pre-test counseling that allowed families to
fully explore factors related to decision-making for opting-in or opting-out of secondary
findings. We are comfortable with the current opt-out rate of our patients (22%) despite its
inconsistency with the average opt-out rate previously reported by Siegler et al. (8%), as opt-
out rates should reflect personal choice of the family that may differ by population.

This may also suggest that there are additional complexities associated with the decision-
making processes of parents who have a critically-ill child, often with an unknown prognosis
that may be supported by GCs. It has previously been shown that parent understanding and
stress has improved with additional GC support prior to rES. GC involvement proved an
increase in testing uptake in parents and anecdotally, commented on the acute nature of
interactions and importance of genetic counseling (Frankel 2016). GCs are best-suited to
ensure appropriate contracting occurs, especially for cases in which the child passes away
and results of secondary findings need to be returned to parents.

J Genet Couns. Author manuscript; available in PMC 2020 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Candadai et al.

Page 10

While conclusions are limited to the experience of our institution, rES in a pediatric ICU
setting highlights unique challenges surrounding test coordination, secondary and incidental
findings, and pre-test counseling consent/assent. These themes should be thoughtfully
considered when developing rES programs, as they illustrate the challenges inherent to this
patient population and testing methodology. Genetic counselors, both clinical- and lab-
based, are best-suited to meet these challenges. They provide ideal support for coordination
and family education of rES testing that aligns with practice guidelines and positively
impacts efficiency of testing. Additionally, a small, expert GC team is most effective for
implementation, ongoing support, and quality improvement.

Our goals for the future include improving post-test counseling education and elucidating
the family perspective. Clinical GC full time equivalent (FTE) is not currently allocated to
be routinely involved in post-test counseling discussions in the inpatient setting at our
institution. Upon review, we have determined that only 56% (n=15) of patients received
comprehensive post-test counseling, either by the geneticist or the clinical GC involved,
while still inpatient. Of the 12 patients who did not receive counseling while still inpatient,
75% (n=9) did not receive appropriate outpatient post-test counseling follow up. We of
course recognize this gap in care as a priority, as the importance of post-test counseling after
genomic testing is accepted amongst all stakeholders (Mackley 2017). We would like to
distribute additional clinical GC FTE to be regularly involved in this process and to
incorporate an automatic referral to outpatient GC clinic for any patient who is discharged or
who passes away prior to receiving test results. Finally, parents’ perspectives of clinical rES
utility and the psychosocial impacts in this setting have not been fully explored. This
perspective is essential for appropriate genetic counseling as rES becomes more widely
used. As this project moves forward, we hope to formally assess GC and family perspectives
of rES.

Conclusions

Both laboratory and clinical genetic counselors are essential to the clinical implementation
of rapid exome sequencing in the pediatric and neonatal intensive care setting. Given the
increasing utilization of rES in pediatric setting, hospitals are likely to have increasing need
for genetic counselors.
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Figurel.
Case selection flowchart for RIGhT project. Of the 41 requested, 27 rES trios were

completed. Lab GCs performed review of eligibility prior to Committee review and
coordination.
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Patient demographics and opt-in or opt-out choice for secondary findings. Median age of the patient, average
length of stay in the ICU, average age of parents, and average turn-around-time of verbal results from time of
rES request, as well as biological sex of patients is described. There was no significant difference between opt-
in and opt-out rates for any category (data not shown).

Patient Characteristics

Opted-in (N=21)

Opted-out (N=6)

Median Age of patient at time of rES request (min,
max, aver age)

17 days (1 day, >15 years, 11 months)

14 days (1 day, >1 year, 3 months)

Sex (female:male)

52%:48%

33%:67%

Average length of stay in ICU prior torESrequest
(min, max, median)

15 days (1 day, 4 months, 4 days)

16 days (0 days, 59 days, 8 days)

Aver age age of parents (min, max, median)

32 years (18 years, 52 years, 31 years)

29 years (22 years, 37 years, 28 years)

Average TAT from rESrequest to verbal results (min,

max, median)

8days (5 days, 16 days, 7 days)

10 days (6 days, 21 days, 9 days)
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Table Il.

Counseling challenges retrospectively identified for rES patients. Challenges and their overarching theme were
determined by unanimous consensus of the three RIGhT team GCs. Challenges were identified in 14 of 27
cases, with 1 case represented in both the coordination and secondary and incidental findings themes.
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Theme of Challenge (N cases)

Coordination (7)

Secondary and
Incidental Findings (4)

Informed Consent (4)

Delays in coordination of first RIGhT project
patient due to unfamiliarity with process. (1)
Delay due to parent located remotely. (2)
Family rescheduled pre-test counseling
appointment multiple times. (1)

rES recommended on Friday. Coordination ahead
of full RIGhT committee approval was needed to
avoid weekend delay. Additional buccal sample
was required for concurrent mitochondrial DNA
analysis. (1)

Secondary finding
resulted post-mortem. (2)
Incidental finding of

Incidental finding
resulted after discharge.

0]

Proband was at age of assent but
temporarily incapacitated. (1)
Parents consented on day 1 post-partum;

Patient . adult-onset condition b . - :
detals(N | Send ol selay e tosampe ot being raun | Compcatedansplan: | Sy ecking dcussior, 1)
patients) : decision. (1) .

Geneticist did not fully discuss testing
recommendation with family prior to GC
visit leading to counseling challenges. (1)
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