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Abstract

Background Treatment decision-making in pediatric oncology can be complex. Recent advances in genome sequencing and
novel or ‘personalized’ therapies potentially increases the complexity of decision-making and treatment options.
Objectives This study explored the views and experiences of healthcare providers (HCPs) and parents with respect to
decision-making in difficult-to-treat cancers, including genomic decision-making.

Methods A two-phase qualitative study was undertaken in which oncologists and nurses and parents of children with relapsed
and refractory cancers were interviewed using a semi-structured interview guide. Data were analyzed thematically, with a
focus on measurable themes relevant to the development of candidate attributes for a discrete choice experiment (DCE).
Secondly, a review of studies that utilized stated preference experiments in the fields of genomics, medical decision-making,
and pediatrics was undertaken and compared with the candidate attributes identified from interviews.

Results Six candidate attributes were developed from the interview themes: clinical benefit, quality of life (QoL) including
both treatment effects and functionality, likelihood of a target, cost (who pays), recommendation of HCP or extent family
supported the decision, and whether a biopsy was needed. Two further candidate attributes were identified from the literature
review: severity of illness and cost (dollar amount).

Conclusions This study identified eight candidate attributes that will be further validated prior to developing a DCE aimed
at better understanding factors influencing decision-making related to genomic sequencing and personalized medicine. This
study and the proposed DCE will contribute to improving ethical and clinical practices in the application of novel genomic
technology in pediatric oncology.

1 Introduction

There have been significant improvements in survival out-
comes for children with cancer over the past half century
[1, 2]. Decision-making for frontline treatments of common
childhood cancers is relatively straightforward when there
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is a well-established treatment protocol or clinical trial and
where survival rates are high [3]. In cases of rare, relapsed
or refractory cancers [hereafter referred to as difficult-to-
treat cancers], where there may not be a recognized standard
of care, decision-making becomes more complex and may
involve trade-offs between survival and quality of life (QoL)
[4]. In this context, greater sharing of decision-making
between families and clinicians is recognized as an appro-
priate process [3].

A small number of qualitative and quantitative stud-
ies have examined complex treatment decision-making in
childhood cancer. Differences in preferences between cli-
nicians and parents in decision-making have been identi-
fied, including evidence that parents may favor continued
attempts at curative treatment longer than their physician
[5, 6]. Factors identified as important in decision-making
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Healthcare providers reported that level of scientific evi-
dence, perceived benefit to the child, and family prefer-
ences were important in treatment decision-making for
difficult-to-treat childhood cancers.

Parents perceived no real choice in treatment decision-
making but relied on oncologist expertise and valued
increased survival and quality of life for their child with
difficult-to-treat cancer.

Eight candidate attributes were identified that will be
used to investigate decision-making specifically related
to use of genomics and personalized medicine in com-
plex childhood cancers.

include the child’s prognosis and increasing chance of sur-
vival [4, 7-9] and child QoL including physical factors such
as pain, amount of hospitalization, cognitive impacts, and
social functioning [4, 10]. Parent treatment preferences are
important to physicians [4, 11-13], as are family factors such
as the financial impacts of treatment decisions [4, 8].

Recent advances in genomic sequencing in pediatric
oncology have added yet another layer of decision-mak-
ing complexity [14, 15]. Genomic sequencing technology
offers a pathway toward potentially finding a drug therapy
targeted at a mutation in an individual’s cancer [16]. This
approach, referred to as personalized medicine, means there
are now more factors to be taken into account, including
whether to offer genomic testing, accessibility and cost of
new drugs that may be identified by testing, communication
of additional genomic findings, and management of parent
and patient expectations [14, 17-20]. Little is known about
what factors influence decision-making to utilize genomic
testing and the perceived role and utility value of genomics
in treatment decision-making [19]. This is important infor-
mation as genomics becomes a standard element of clinical
care and also in developing consensus guidelines for clinical
implementation of genomics programs [19].

We conducted a qualitative study to (Aim 1) explore the
views and experiences of healthcare providers (HCPs) and
parents regarding treatment decision-making for children
with difficult-to-treat cancers, including their perspectives
on genomic sequencing as a pathway to identifying novel
treatment options; and (Aim 2) analyze this qualitative data
in order to inform the development of candidate attributes
for a future planned discrete choice experiment (DCE).
Ultimately, the DCE will investigate which factors HCPs,
parents, and community members give most weight to in
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decision-making about genomics and novel drug treatments.
The focus of this paper is on the qualitative research under-
taken for the development of the candidate attributes and
levels to inform the subsequent DCE.

2 Methods

A two-step approach was utilized in this study. With insti-
tutional ethics approval, semi-structured interviews were
conducted in Step 1 with oncology HCPs (Phase 1: HREC:
34104C) and with parents of children with refractory or
relapsed cancer (Phase 2: HREC: 37008). In Step 2, a review
of published stated-preference experiments in the fields of
genomics, medical decision-making, and pediatrics was con-
ducted and compared with the candidate attributes identified
from the qualitative studies.

2.1 Qualitative Study

The qualitative study of HCPs and parents respectively
were conducted within an interpretivist paradigm, utiliz-
ing interpretive description (ID) methodology specifically
developed for practically oriented inquiry in healthcare set-
tings [21, 22]. ID utilizes inductive analytic techniques in
order to understand clinical phenomena, which ultimately
is intended to inform disciplinary thought or understand-
ing [21]. In keeping with ID, the focus of this study was
on eliciting subjective accounts of decision-making arising
from HCPs and parents making decisions in the context of
difficult-to-treat cancers, including experiences related to
genomic sequencing and targeted therapies. The conduct
and reporting of the study was guided by the guidelines for
reporting formative qualitative research to support the devel-
opment of quantitative preference studies and the Consoli-
dated Criteria for Reporting Qualitative Research criteria for
qualitative research [23, 24].

2.1.1 Researcher Characteristics and Reflexivity

The first author and study PI (MM), an experienced oncol-
ogy mental health clinician and researcher, conducted inter-
views. MM was known to some of the HCPs as an oncol-
ogy and/or research colleague. The inclusion of an insider
researcher [25] in the study design was deliberate as they
may be perceived as trustworthy and knowledgeable by par-
ticipants. None of the parents interviewed knew MM but
were aware of her professional role. As an oncology mental
healthcare clinician, MM is highly experienced in conduct-
ing interviews with oncology families and responding sen-
sitively to parents’ emotional states and distress.
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2.1.2 Sampling Strategy

Purposive sampling was utilized to recruit HCP partici-
pants. Consultant oncologists and specialist oncology
nurses involved in the clinical care of patients were eligible
to participate. HCPs were recruited from The Royal Chil-
dren’s Hospital (RCH) in Melbourne, Australia and via the
mailing list of the peak oncology professional body, the
Australian and New Zealand Children’s Haematology and
Oncology Group (ANZCHOG). Interested HCPs responded
to study email invitations by directly contacting the study
PI. Interview times were scheduled at a time convenient to
participants. Participating in the interview was considered
implied consent. A sample size of 20-25 HCPs was ini-
tially estimated to sufficiently approach saturation to iden-
tify key themes for attribute development. Data saturation,
as described by Saunders et al. [26], was perceived by the
research interviewer to be achieved after approximately 15
interviews. Recruitment was continued, however, to achieve
input from the majority of pediatric oncology sites across
Australia and New Zealand in order to enhance the validity
and generalizability of the study findings.

The parent sample was recruited from the RCH. Par-
ents of a child with a difficult-to-treat diagnosis (progno-
sis <30%), who had consented to a pilot genomic sequenc-
ing study, were over 18 years, and had adequate English to
participate in an interview were eligible. Thirty-one families
were recruited to the pilot genomics study. Of these, four
parents declined to be approached for interview, four chil-
dren died before consent could be obtained, one child was
deemed ineligible, and three families were not approached
at the request of clinical staff. The remaining 19 families
were approached for this interview study and all (100%) con-
sented to participate. Parents of children who had agreed to
be approached for this study were contacted by the study
PI. Written and verbal information about the study was pro-
vided and written consent obtained. The recruitment strategy
exhausted the eligible study population, and data saturation
was deemed to be sufficiently achieved. Specifically, similar
themes emerged from later interviews with little new infor-
mation evident.

2.1.3 Data Collection

Individual semi-structured interview guides were used in
order to provide participants with the safest possible envi-
ronment to express any divergent views. Interview guides
were developed using expert team opinion and guided by
literature reviews examining HCP and parent perspectives on
treatment decision-making in pediatric oncology. Interview
questions were open-ended, with descriptions of challenging
case scenarios utilized to elicit HCP examples of complex
decision-making. For the HCPs, interview topics included

factors and processes used in decision-making and experi-
ences with decision-making related to genomics and person-
alized medicine. Demographic data were also collected. For
the parent interviews, questions were designed to elicit the
factors parents had considered in treatment decision-mak-
ing for their child and specifically in consenting to genomic
sequencing (see electronic supplementary material [ESM],
Table 1). All interviews were audio-recorded and profession-
ally transcribed verbatim.

2.1.4 Data Analysis

Interview data were analyzed thematically, using the
approach described by Braun and Clarke [27]. De-identified
interview transcripts were imported into QSR International’s
NVivo 12 software for coding and analysis. For the HCP
interviews, two members of the research team (MM and
LM) independently coded the first seven interviews, using
line-by-line coding. These initial codes were compared, con-
sensus reached on differences, and a draft coding scheme
was developed. This was discussed and finalized with mem-
bers of the research team who have expertise in thematic
analysis. The remaining interviews were coded using this
schema by LM. Analysis of de-identified parent interviews
was conducted in a similar manner.

For the purposes of this study, data analyses focused
upon the extrinsic factors described by HCPs and parents
as important in decision-making, as these were quantifiable
and relevant to the development of DCE attributes. Addi-
tional themes that emerged from the data that were intrinsic
to HCPs or parents, and thus not able to be actionable for
development as attributes for a choice experiment, are not
included in this paper. Examples of these themes included
the nature of the oncologist—parent therapeutic relation-
ship, the importance for parents of maintaining hope for
their child, and clinician factors such as their level of clini-
cal experience, communication style, and perceived caution
or enthusiasm related to experimental treatments (see ESM,
Table 3).

2.2 Comparison with Attributes in Published
Stated-Preference Studies

The coding schema for the HCP and parent interviews pro-
vided the key source for the development of attributes to
be used in our DCE study (see ESM, Table 3). In order to
ensure, however, that we had not missed any potential attrib-
utes and to consider how previous studies had conceptual-
ized attributes in common with our candidate attribute set,
we reviewed studies that utilized stated preference experi-
ments (DCEs and conjoint analyses) in the fields of genom-
ics, medical decision-making, or pediatrics. Studies were

A\ Adis



350

M. C. McCarthy et al.

sourced from a database, commenced in 2009 by the Centre
for Health Economics Research and Evaluation, University
of Technology Sydney, of publications of preference studies
(e.g., conjoint analyses and DCEs; n=1910). Studies were
included if they were in the fields of interest and reported
on the attributes and levels used. These attributes were then
compared with the candidate attributes developed from the
interview data in terms of the range of themes and concep-
tualization of attribute levels.

3 Results
3.1 Results of Qualitative Study

The HCP sample included 22 participants (15 oncologists, 7
nurses) from 11 oncology centers across Australia and New
Zealand, with a mean length of experience of 15.73 years.
Interviews were conducted in person at the RCH (n=13)
or via Skype or telephone (see Table 1). The parent sample
(n=20) consisted of 19 parents (including two parents from
one family who both requested to be interviewed) and one
young adult patient (19.3 years) who requested to be inter-
viewed as she perceived herself as the primary decision-
maker regarding her treatment and declined consent for her
parents to be interviewed. Patients ranged in age from 1.8
to 19.3 years. Mean time since initial cancer diagnosis was
3.2 years (range 1-13.6 years) and 11 had experienced at
least one relapse. Fourteen interviews were conducted in
person; the remainder by telephone (see Table 2).

3.1.1 HCP Interviews

HCPs were asked to consider decision-making generally
in the context of difficult-to-treat cancers and then more
specifically genomic decision-making. Factors considered
by HCPs fell broadly into three themes: (1) scientific evi-
dence, (2) perceived benefit and QoL, and (3) family pref-
erences. Direct quotations illustrating the themes and the
candidate attribute to which they contribute are described
below and in Table 3.

3.1.1.1 Scientific Evidence A major theme for HCPs was
the importance of evidence upon which to base estima-
tions of whether and to what extent a child could benefit
from a particular treatment pathway.

If there isn’t a standard of care that we would follow
then they [oncologist] go looking for what’s available,
evidence-based, always evidence-based. (Nurse 3)

All oncologists reported examining the level of evidence
for possible treatments, describing a rigorous, deliberative
process of evidence seeking and consultation.
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Table 1 Demographics of healthcare providers (n=22)

Profession n (%)

Oncologist 15 (68.18)

Nurse consultant/practitioner 7 (31.82)
Sex n (%)

Female 14 (63.63)

Male 8 (36.36)
Age n (%)

20-29 years 1(4.54)

30-39 years 4 (18.18)

4049 years 11 (45.45)

50+ years 6(27.27)

Professional experience n (%)

0-2 years 1(4.54)

3-5 years 2(9.09)

6-10 years 2(9.09)

11-15 years 8 (36.36)

> 15 years 9 (40.91)

Location n (%)

Australia 19 (86.36)
Victoria 13 (59.09)
New South Wales 2(9.09)
Western Australia 1(4.54)
South Australia 2(9.09)
Queensland 1(4.54)

New Zealand 3(13.64)

Interview n (%)

In person 13 (59.09)

Telephone 6 (27.27)

Skype 3(13.64)

Average length of interview (min) M (SD) 46.48 (8.32)

Range (min) 38-63.16

I would see what clinical trials that we have currently
open in this institution and then I would also search
via the internet and look to see what other studies are
available. I'd seek advice from other centers either in
Australia but generally from other colleagues overseas
where there may be newer approaches to treatment,
particularly of the phase I studies around what we
didn’t necessarily have access to, so really trying to
identify other people’s experience and evidence around
what may or may not be of benefit. (Oncologist 12)

Specifically related to genomically guided treatment,
oncologists raised the issue of evidence, or lack of evi-
dence, of targeted therapies involving novel drugs. A num-
ber of oncologists suggested that there should be a sound
scientific rationale for any treatments offered. Although
oncologists acknowledged the promise of personalized
medicine, they identified the importance of such treat-
ments being biologically plausible.
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Table 2 Demographics of parents and patients

Parents (N=19)*

Sex n (%)
Female 15 (78.95)
Male 4 (21.05)
Mean age [years] (SD) 41.05 (7.66)
Range (years) 31-51
Education level n (%)
High school or less 4 (21.05)
Certificate/vocational training 5(26.32)
University—diploma/bachelor’s degree 9 (47.37)
University—post-graduate degree 1(5.26)
Relationship status n (%)
Married/partnered 18 (94.7)
Interview n (%)
In person 14 (73.68)
Telephone 5(26.32)
Average length interview [min] M (SD) 36.43 (10.32)
Range (min) 13.59-51.42
Patients (N=19)
Sex n (%)
Female 11 (57.90)
Male 8 (42.10)
Mean age [years] (SD) 11.83 (4.93)
Range (years) 1.8-19.3
Diagnosis n (%)
CNS tumor 7 (36.84)
Neuroblastoma 3(15.79)
Osteosarcoma 3(15.79)
Ewing’s sarcoma 2 (10.53)
Peripheral nerve sheet tumor 2 (10.53)
Rhabdomyosarcoma 1(5.26)
Atypical melanoma 1(5.26)
Relapsed patients n (%) 11 (57.89)

Time since initial diagnosis [years] M (SD) 3.2 (3.4)
Range 1 month to 13.6 years

This excludes the one young adult patient but includes two parents
from one family

I would hope then that people are still making a deci-
sion based on excellent biology for those clinical tri-
als where the evidence is lacking. (Oncologist 4)

3.1.1.2 Perceived Benefit and Child’s Overall Quality
of Life HCPs described considering patients’ overall
prognosis and the potential benefit (or not) of further
treatment for the patient. This included offering palliative
care as an option where the perceived benefit of further
treatment was minimal or uncertain. A number of oncolo-

gists expressed concern about offering families treatments
that were of little or no perceived benefit.

If something is not going to work or it’s deemed rela-
tively futile then I generally don’t think it’s fair to
offer it to a family. (Oncologist 8)

Responses indicated that HCPs attempted to make deci-
sions in the best interest of the child, and this frequently
related to consideration of the child’s QoL, beyond ben-
efit in terms of survival. QoL factors appeared to be both
related to treatment side effects and drug toxicities, as well
as functionally how the child may be affected in daily life.

How do you say, if you do this, you’re just going
to make them miserable? Sick and miserable and
they’re not going to have time to do the things they
want to do. (Nurse 3)

Oncologists expressed similar views related to person-
alized medicine and child QoL. The likelihood of benefit
to patients and the potential for side effects or toxicities of
novel drugs were again identified as important factors when
considering whether to offer or recommend a genomically
guided treatment.

3.1.1.3 Family Preferences Oncologists and nurses identi-
fied the importance of considering families’ preferences
in treatment decision-making, which included provid-
ing families with information, assessing families’ level of
understanding, and ascertaining whether families wanted
to continue treatment or commence palliation. They fre-
quently described a process of shared decision-making and,
although child preferences were mentioned at times, more
commonly they referred to consideration of parents’ wishes.

I don’t think we need to treat it at any cost, and I think
the families’ preferences come into it. And I think that
it becomes more complex when families are very hun-
gry for any kind of treatment at all. (Oncologist 9)

3.1.1.4 Issues Specific to Genomic Sequencing At the time
the interviews were conducted, the majority of the HCPs
reported having limited experience with genomics. Some
centers had recently commenced or were planning to com-
mence participation in a genomic sequencing trial. The
issue of the likelihood of genomic sequencing finding a
mutation targetable by a drug was frequently mentioned as
a factor that would influence whether it was likely to be rec-
ommended.

It’s not for every patient, and there’s not always a tar-
get. I think..that there’s probably a target 10% of the
time, like a real target. (Oncologist 2)
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Table 3 Verbatim quotes from HCP interviews

Theme Quote excerpted from transcribed interviews Contributed to attribute

Scientific evidence A standard process would be to do a thorough review of what literature is available, which would Benefit
include looking for available clinical trials if that is applicable.... [I] would be gathering as QoL
much information as I could, acknowledging that these rare cancers or rare situations are rare ~ Recommend
and therefore I’'m not automatically an expert on them and so gathering the information’s a
really important part of the process. (Oncologist 7)

Patients require their doctor to think in a structured manner that actually requires some sort of
deferred thinking, some thinking and anticipation. (Oncologist 1)

And sometimes you know sometimes you might put aside a clinical trial that has a low chance of
clinical benefit if you have in fact a significant symptom burden and you have second- or third-
line treatments available for—that may be quite useful to control disease for active palliation.
(Oncologist 5)

The only thing that bothers me is when scientifically there is no way that a drug that you’re giv-
ing can work and it actually has nasty side effects. That’s where it becomes a problem for me.
(Oncologist 2)

I also have noted that they’ll get advice from overseas and it’s not just a single person making a
decision, they will contact colleagues overseas and make sure this is—what would they do in
this situation? (Nurse 2)

We try and take on board any you know published evidence particularly in looking at molecular
testing for the particular tumors about any possible target that we can think of that molecular
testing may be useful for. (Oncologist 6)

Perceived benefit One of the particular drugs is known to have very significant side effects, peripheral neuropathy, QoL
and child quality arange of sort of autoimmune effects etc. and that was—but that was sort of being ignored by ~ Functionality
of life the family and not taken into consideration in the approval process. (Oncologist 1)

And I suppose the other thing to consider is what the overall treatment aim should be. Is it—are
we still aiming for cure or are we aiming to keep the child as well as possible for as long as
possible so that they can get some degree of quality of life. (Oncologist 8)

If I think that the parental wishes are at odds with what’s best for the child then I wouldn’t privi-
lege the parents” wishes over the child’s safety or best practice for the child so I do think that I
you know you take all the pieces of the puzzle and put them together but the parents’ wishes,
while prominent, they’re not dominant. (Oncologist 15)

Family preferences I find a lot in the discussion we have it’s you know really talking to parents about they want— Recommend
what they want and how you know do they want to continue with treatment or do they you
know do they want to you know quality of life and doing the things that are important for them
(Oncologist 1)

What kind of a family are they, what are their wishes and hopes, what are their priorities as a
family or their priorities as a child. So we’re trying to take the child’s temperature about this as
well. And that will often give you a bit of a sense of how hungry they will be for more experi-
mental type therapies; how hungry they will be for therapies overall that the oncological-based
therapies rather than symptomatic-based therapies. And that puts you onto a path of these are
the options that are probably going to be a good fit for this family. (Oncologist 9)

I’d like to think always the patients the parents’ preference is taken—that’s the major factor,
particularly when there’s no black—no clear-cut decision making, right or wrong. (Nurse 5)

If I think that the parental wishes are at odds with what’s best for the child then I wouldn’t privi-
lege the parents” wishes over the child’s safety or best practice for the child so I do think that I
you know you take all the pieces of the puzzle and put them together but the parents’ wishes,
while prominent, they’re not dominant (Oncologist 15)

so certainly I take into account the wishes and plans or hopes of the family and then in older
children and teenagers certainly what the young patient is—what their understanding of the
diagnosis is, prognosis and treatments that may or may not be available and also what their
understanding is and wishes may be (Oncologist 12)
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Table 3 (continued)

Theme Quote excerpted from transcribed interviews Contributed to attribute
Genomics In reality especially in pediatrics, you might have a hundred patients, by the time they get down  Target
to it there’s only about three that will have a strongly recommended treatment and no one’s Cost

actually published any data on whether those treatments have been successful. (Oncologist 6)
I do have my worries about genome-wide sequencing and then getting a lot of data and not quite
knowing how to interpret them for a family, (Oncologist 14)
The issue is that our technology I think is running ahead of everything else so that we can find
more alterations than we know what to do with and we don’t know the significance of a lot of

them. (Oncologist 3)

Our reluctance as a department to use it [genomic sequencing] in the majority of cases because
you get a report back, we can’t necessarily access any of the medicines anyway so how has this
helped us other than potentially worrying us. (Oncologist 10)

And the question is should we be offering it to every single patient in that circumstance. Do we
pay for it? You know are we in a position to be doing that because it’s not a proven therapy or
proven testing? And yeah, there’s the health economics part of it in a way like it’s—we spend
a lot of money on drugs and we don’t have that unlimited pot of money so can we afford to do
that if we’re not getting any outcomes from it? (Oncologist 6)

And the expense of these drugs as well, I think that’s the ethical thing as well for me, is that
when do you say—‘cause we’ve got to provide cost-effective healthcare and if you’re paying
$200,000 for one child when there isn’t a clear benefit in children how do you work that out?

(Nurse 7)

Our cost of care compared to some of the other chronic illnesses or other patients is massive.
And it’s for a much smaller percentage of the population and I think that is going to be called
into question at some point and I don’t know where the payments are going to come from or

how that’s going to work (Oncologist 3)

HCP healthcare provider, QoL quality of life

A further concern frequently raised in the interviews
related to the availability of drugs if an actionable target
was identified and the costs associated with experimental
drugs and who could or should pay for these.

And the question is should we be offering it to every
single patient in that circumstance. Do we pay for
it? You know, are we in a position to be doing that
because it’s not a proven therapy or proven testing?
(Oncologist 6)

The majority of oncologists referred to the need for a cau-
tious approach in regard to managing expectations related to
novel targeted therapies.

I feel like there’s a huge amount of enthusiasm, but
I think that it relates more to the potential than the
actuality at this point. I don’t know that we’ve really
demonstrated major practice shifts in terms of actual
therapies at this stage. (Oncologist 15)

3.1.2 Parent Interviews

With respect to treatment decision-making, parents per-
ceived little choice and reported relying on the expertise of
medical staff. Consideration of their child’s QoL was impor-
tant for parents but their child’s survival was the predomi-
nant factor influencing their decisions. Direct quotations

illustrating the themes and the candidate attribute to which
they contribute are described below and in Table 4.

3.1.2.1 Recommendation from Oncologist A major theme
from parents related to treatment decision-making was that
they relied heavily on the recommendation of their child’s
oncologist. The majority of parents reported they had great
faith in the expertise of the oncologist and treatment team.
Particularly at the time of diagnosis, most parents felt they
did not have the expertise to participate in decision-making.

They’re the professionals and they know what they’re
doing. We’ve walked into this, especially first-time
round knowing nothing about the disease or proce-
dures or anything. This is a whole new world to us, so
you’ve got to have a hundred percent faith in the hands
that are looking after your children. (Mother 1)

The majority of parents examined the evidence for
treatment options in a limited manner, and some not at
all, particularly at the time of the initial diagnosis.

We did have a look [on the internet] but I found that
a lot of the information that was given out to us was
also good so the internet sort of kind of like just—
what’s the word—confirmed, yeah what we were told
sort of thing. (Mother 18)
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3.1.2.2 Feeling of No Real Choice Overall, parents per-
ceived they had little choice with respect to treatment
options.

That’s essentially what we’re doing; we’re handing
over the care of our child to the treating team. And
that’s the only choice you do have, whether you do that
or not. (Father 19)

Following their child’s relapse, some parents perceived
they were offered choices with respect to next treatments,
but even in these circumstances, parents reported they relied
heavily on the advice of their child’s oncologist. In these
circumstances not accepting the treatment option offered
would mean the only alternative for their child would be
palliative care.

I do feel like it was [radiation] or nothing. The dif-
ference was, you know, like 6 to 12 months without
radiation and 12 to 18 months with radiation, so it was
almost like well we have to. It’s the only thing we can
do at the moment, just to give us a bit more time with
him. (Mother 1)

One family in the study had opted not to proceed with
chemotherapy offered (which was not likely to be curative)
on the basis that their child did not wish to have further treat-
ment or be at the hospital and away from home.

3.1.2.3 Effects on Their Child While most parents did not
perceive a choice in treatment options, it was evident in
their responses that they considered the risks (and benefit)
to their child. Parents also demonstrated that they thought
about their child’s QoL, particularly in the case of relapse
and in undertaking second or third lines of treatment.

At that stage things were going really, really bad and
[patient] was very, very sick. At one stage I wanted to
stop treatment, but it has to be on both parents’ deci-
sion and [Husband] didn’t want to. (Mother 2)

3.1.2.4 Decision-Making and Genomics All of the families
interviewed had consented to having their child’s genome
sequenced. When asked about this decision, all parents (and
the young adult patient) described this as an easy decision
to make.

If they can find something that gives you another treat-
ment option, of course, yeah. (Young adult patient)
What if we do nothing? Oh she’ll die. Okay then
where’s your pen? (Father 3)

The non-invasive nature of the sequencing was also a fac-
tor in parents’ willingness to consent. As all patients had
fresh biopsy tissue stored, only a blood sample was required
for the testing, so there was minimal impact on the child.
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A small number of parents indicated that they were unsure
whether they would have consented if a new biopsy was
required.

3.1.3 Development of Candidate Attributes

On the basis of the themes that emerged from the inter-
views, a draft list of candidate attributes was developed (see
Table 5). These attributes reflect the themes from the HCP
and parent interviews that are extrinsic to the individual
in the context of decision-making for genomics and preci-
sion medicine. Moreover, they represent concepts that can
be expressed in a quantifiable way, be it in terms of abso-
lute magnitudes or relative rankings, to produce variation
between scenarios.

3.2 Results of Literature Review

Twenty-eight papers met the inclusion criterion; these are
summarized in the ESM, Table 2. Of the candidate attributes
derived from the qualitative study, cost was included most
often in those papers (18 occurrences), typically as the dollar
cost of the diagnostic test, medicine, or genomic/treatment
being investigated. Of the remaining candidate attributes,
some conceptualization of benefit treatment or test avail-
ability, level of evidence, who made the recommendation/
discussed results or the extent of support for the test/service,
were identified in multiple papers. QoL was included spe-
cifically in one paper only. In addition, attributes presenting
concepts of disease risk and severity occurred in 12 of the
studies reviewed (see Table 5).

3.3 Refinement of Candidate Attributes

A set of candidate attributes and levels were developed for
the proposed DCE and are presented in Table 6. The list
includes six attributes arising from the qualitative research
(note that for design purposes, the ‘Recommend’ and ‘Sup-
port’ attributes count as one since only one appears in the
HCP and Parent versions, respectively). In describing QoL
effects, it was noted that these might arise due to the occur-
rence of symptoms and side effects or to changes in a child’s
functioning. However, it was considered implausible that
these attributes could vary separately. Thus, while they have
been described separately in Table 6, they are considered to
be linked (one attribute). Two additional candidate attributes
arising from the literature review were included; prognosis,
reflecting aspects of disease severity, and cost specified in
dollar amounts. It is likely that the attribute on severity did
not emerge explicitly from the interviews because sever-
ity did not vary in the study context. HCPs were asked to
consider decision-making related to relapsed and refractory
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Table 4 Verbatim quotes from parent interviews

Theme Ilustrative quotes Contributed to attribute
Recommendation from oncologist One hundred percent, no questions asked. Everything can help anybody, so you Recommend
need to try everything you can. (Mother 13) Benefit

No real choice

Effects on their child

We’re pretty much in the hands of the team (Mother 2)

He just said when he starts chemo—he’s got a protocol and he said we’re going to
hit it hard so there hasn’t been any [decisions]—we’re just going by his recom-
mendation and what he advises. (Mother 8)

I don’t know if we’ve made that many decisions, we’ve just sort of—when you
first hear what it is and you think that it might be malignant you’re scared so you
just sort of go with what the doctors say and what’s going to happen ‘cause the
surgery happened pretty quickly after the diagnosis. So I just sort of went with
it, I didn’t really make any decisions you know I said yes to everything but I was
thinking this is for the best, you know? (Mother 17)

Yeah when [clinician 2] and [clinician 1] told us the sort of treatment, it was basi-
cally they’ve made the decision on the treatment that was going to—that they’re
going to follow which was a standard treatment (Mother 18)

What choice do we have? Like you’re not left with really—you either do it or you = Benefit
don’t do it. It’s not like we can tell them to do their job. And we can’t go oh no, Recommend
we don’t want to do that part of this ‘cause honestly, we don’t know anything
about chemotherapy and the complexities of chemotherapy like I mean I know a
lot more now but you know you’re not left with, so we can either do A, B or C,
what would you like to do? (Father 19)

Two parts to that, I don’t think we’ve had much choice in his treatment and that is
based on two things, one, [Partner] and I don’t know enough and yeah, this is a
completely new world. And secondly just because of the type of tumor that we’ve
been told that it is. The other part to that, though I think is that we haven’t—there
was a clear pathway but I don’t think it was explained to us in a particular way
that we understood this is how we go, do you know what I mean? (Mother 18)

When you first hear what it is and you think that it might be malignant you’re
scared so you just sort of go with what the doctors say and what’s going to hap-
pen ‘cause the surgery happened pretty quickly after the diagnosis. So I just sort
of went with it, I didn’t really make any decisions you know I said yes to every-
thing but I was thinking this is for the best, you know? (Mother 17)

It was more this is how we treat it, this is what we—this is how our plan of attack’s
going to be so we obviously being parents and not medical experts went with
whatever was directed to us (Mother 16)

It was a lot of information to process but at the end of the day if he didn’t have the ~ Benefit
surgery we wouldn’t be able to put him in remission. So I think knowing—both ~ Functionality
[husband] and I had been around for a while and we started to learn very quickly QoL
about how it all works. You sign the piece of paper but ultimately—we signed a
piece of paper knowing that his risk of survival from the surgery was very little,
yeah so that was probably our worst nightmare of a day that we ever had. (Mother
16)

Yeah, and I don’t really care about the side effects or anything, just let’s go. First
time round obviously her—she got really sick and then the second time round
you wouldn’t have even known. Her hair only fell out because of the radiation and
then it started to grow back. (Parent 13)

At the end of the day we effectively told her that they weren’t sure that they could
fix it this time. And I'm not going to make her live in Melbourne for 6 months
and be away from her family and friends if that’s not what she wants to do.

(Mother 12)

Just to get rid of it you know to make sure that there was no more there and to
make sure that [patient] was going to be okay. Was there going to be further
you know anything else that we could do for her you know further beyond that.

(Mother 17)
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Table 4 (continued)

Theme

Illustrative quotes

Decision-making and genomics

Biopsy

It felt like someone had just thrown me a line, a lifeline... (Mother 5)

I said yes absolutely because he could see that it could be something that might
work, there’s a possibility that she might be able to benefit from this—why
wouldn’t you. (Mother 1)

That it’s better to have another option out there just in case it does work for me and
when it doesn’t and if it doesn’t, it doesn’t. I’'m not having my hopes set on it or
anything but it’s always good to know (Young adult patient)

Altruistic but also sort of—I guess sort—also like it’s a self-interest you know I
want to be able to you know give [child] the best possible care and that’s not pos-
sible without information (Father 7)

And it doesn’t matter whether it’s one in a billion or one in 10 it can still happen so
it’s just—yeah.... either is it possible or is it not? If the answer’s yes then do it.
(Mother 6)

And so we kind of had a bit of a talk about them and the main reason we decided to Biopsy
go ahead was—with the study was that they could use tissues for—they could use
the tissue from the tumor that [patient] had had previously collected because we
weren’t—the tumor that she had, the new one was only very small and we weren’t
willing to biopsy that for them to do a tissue sample on. (Mother 12)

Well if it could give us anything then we would take it because we knew that you
know it’s not—they already have his biopsy, they just need a little bit of blood
and his blood—I think they just took it while he was asleep (Mother 5)

The main reason we decided to go ahead was that could use the tissue from the
tumor (Mother 8)

I’d probably do it a bit later down the track to see where we were up to with every-
thing. (Mother 5)

Yes, that would be different because it would mean they’d have to go in again and
the risk associated with that—if I had to make a decision there I’d probably have
to say no because it wouldn’t be of direct benefit to [Child] but whilst they were
in there and having to do what they—by all means, take whatever you can and by

Contributed to attribute

all means use or do whatever you want to do with it. (Mother 8)

QoL quality of life

cancers where prognosis was poor. Similarly, parents inter-
viewed in this study had children who had already been
identified as having a poor prognosis (i.e., <30% chance of
survival). The second candidate attribute added on the basis
of the literature review was dollar cost (as distinct from ‘who
pays’, which emerged as an important factor in the qualita-
tive study). The inclusion of dollar values allows the choice
relationship between attributes to be expressed as a marginal
willingness to pay (e.g., how much would families be will-
ing to pay for an additional month of survival). To facili-
tate development of realistic scenarios, the type of target
‘treatment’ was restricted to drug-based therapy, allowing a
specific funding stream to be named and manipulated in the
final DCE (e.g., the Pharmaceutical Benefits Scheme, the
national public health funder for drugs in Australia).
Subsequently, levels for each candidate attribute were
developed based on plausible ranges. For the attributes
reflecting clinical outcomes (severity, target, and benefits),
levels were developed based on clinical expert opinion
and consultation with clinical oncologists and oncology
researchers. The levels chosen reflect what is currently pos-
sible with regard to identification of targets for treatment,
as well as the range of benefits (both in terms of the impact
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on survival and functioning) observed with a range of sub-
sequent treatments (and were not treatment specific). The
levels determined for the cost amounts were based on what
has been observed in terms of annual costs of new targeted
therapies on the Australian Pharmaceutical Benefits Scheme,
with who pays reflecting the range of what is possible in the
Australian institutional context. Finally, levels for the attrib-
utes recommendation/support and biopsy are dichotomous
(yes/no), determined by what was observed in the interviews
and is physically possible for these domains.

4 Discussion

The current study contributes to the existing small body of
literature that has examined HCP and parent perspectives
on treatment decision-making in childhood cancer. Previous
studies have suggested that understanding factors influenc-
ing decision-making may facilitate improved communication
between HCPs and parents, a factor that is likely to be par-
ticularly important in the context of new genomic technolo-
gies and targeted therapies. The importance of evidence-
based decision-making was strongly endorsed by HCPs
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Table 5 Candidate attributes from HCP and parent interviews compared with attributes identified in literature
Frequency observed in References
reviewed studies
Attributes derived from qualitative interviews
1. The magnitude of the possible clinical benefit (Benefit) 11 [36-46]
2. The likelihood of finding a target for which treatment is available (Target) 6 (accuracy of testing) [40, 47-51]
4 (speed of testing) [52-54]
3. The possible quality-of-life effects (QoL; encompassing toxicity and functionality) 1 [47]
4. Whether the HCP recommended the treatment (Recommend; this applied to fami- 4 [50, 53, 55, 56]
lies only); OR the extent to which the family supported the decision (Support; this 4 [50, 51, 54, 55]
applied to HCPs only)
5. Who bore the cost for accessing that treatment (Cost) Not observed
6. Whether a fresh biopsy is required (Biopsy) 1 [53]
Additional attributes derived from literature review
1. The total cost of treatment (Amount) 15 [36-42, 48-52, 54, 55, 57]
2. The severity of the condition without a genomic approach (Severity) 5 (categorical severity) [36, 50, 51, 58, 59]
2 (health loss percentage) [38, 39]

HCP healthcare provider, QoL quality of life

in this study and was perceived as a challenging aspect of
genomic approaches. For parents, the importance of extend-
ing their child’s life was consistent with previous studies that
have shown parents report prolonging life, spending more
time with their child, and child QoL as key factors when
considering further treatment during end-of-life care [12,
28, 29]. Child QoL was an important consideration for both
HCPs and parents, a factor that has consistently been shown
to be important in oncology decision-making, particularly
where there are trade-offs between QoL and survival [4, 12].

In the context of difficult-to-treat cancers, HCPs reported
understanding the families’ preferences was an important
component of decision-making and this would include
opting for no further treatment if that were the parents’ or
child’s wishes, a finding consistent with previous studies
examining end-of-life decision-making [8, 30]. Conversely,
parents described a strong reliance and trust in the child’s
medical team recommendations and expertise. These find-
ings are consistent with previous literature which has identi-
fied recommendations received from HCPs [30, 31] as well
as the importance of trust and high-quality communication
as factors important to parents of children with cancer [7,
28, 31].

Consent to genomic testing was consistently described as
a straightforward decision by parents, a finding that has been
reported in recent studies examining the ethical implications
of genomics in pediatric oncology [19, 32]. For a number of
parents, the relatively non-invasive nature of genomic testing
that did not require an additional biopsy was an influencing
factor in consenting to testing. Re-biopsying has previously
been identified as a limiting factor in oncologists’ willing-
ness to refer patients for genomic testing but did not emerge
as a theme for oncologists in this study [33].

Consistent with previous research, parents identified test-
ing as offering new hope [19]. Hope, however, is another
intrinsic factor not suitable for use as an attribute. HCPs
were more likely to express concern over the low likelihood
of finding a treatable target, particularly in relation to man-
aging parents’ expectations; these factors have previously
been identified as an ethical concern in the field of genomics
[20, 34]. HCPs also raised concerns over who should pay for
testing and expensive novel drug therapies, which has also
previously been identified as an ethical and social issue in
another interview study of clinicians and research scientists
[14]. This was not raised by parents, most likely because the
parents in this study were participating in a clinical trial and
did not have any out-of-pocket expenses.

The targeted literature review of DCE attributes con-
ducted as part of this study showed strong support for the
candidate attributes identified from the interview data. A
total of eight candidate attributes were identified; six from
interviews with HCPs and parents and a further two from the
literature review. This number is consistent with a feasible
sample size in the pediatric oncology setting, where there
is a relatively small total population of HCPs and parents.
While there is no absolute maximum as to the number of
attributes in a DCE study, eight is within the range of what
has been included in other DCEs [35].

4.1 Limitations

A limitation of the current study is that the parent sam-
ple was recruited from one institution. Furthermore, the
sample included only parents who had already consented
to genomic sequencing, which may be considered a selec-
tion bias. It is possible recruiting parents from different
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Table 6 Candidate attributes and levels

Domain (not Descriptor Levels for HCP Levels for family/general population
shown to
respondents)
Benefit The chance of your child surviving for 5 in 100 5in 100
2 years with a genomically guided 10 in 100 10 in 100
treatment is. .. 20 in 100 20 in 100
30 in 100 30 in 100
Target The chance of finding a target for which 1 in 100 1in 100
there is a treatment available... 10 in 100 10 in 100
15 in 100 15 in 100
20 in 100 20 in 100
QoL (AE) The treatment makes the/your child...  Feel sick, without improving the symp- Feel sick, without improving the symp-
toms of their cancer toms of their cancer
Feel the same, without improving the ~ Feel the same, without improving the
symptoms of their cancer symptoms of their cancer
Feel sick, but it improves the symptoms Feel sick, but it improves the symptoms
of their cancer of their cancer
Feel better, and improves the symptoms Feel better, and improves the symptoms
of their cancer of their cancer
Functioning The treatment means the/your child... ~ Spends more time in hospital without ~ Spends more time in hospital without
improving their functioning improving their functioning
Spends some time in hospital but has Spends some time in hospital but has
periods of improved functioning periods where they are better
Is able to spend more time at home, Is able to spend more time at home,
school and play school and play
Is able to go back to their usual activi-  Is able to go back to their usual activities
ties at home, school and play at home, school and play
Recommend Your doctor is in favor of treatment No
Yes
Support The family is in favor of pursuing No
treatment Yes
Cost Funding for the drug treatment is Drug company Drug company
provided by... The PBS The PBS
The hospital The hospital
The parents You
Biopsy In order to test which drug treatment is  Is required Is required
suitable for the (your) child, a fresh Is not required (only a blood sample Is not required (only a blood sample will
tumor biopsy... will be collected from your child) be collected from your child)
Severity The chance of the/your child surviv- 11in 100 11in 100
ing for 2 years without a targeted 10 in 100 10 in 100
approach to treatment is... 25 in 100 25 in 100
50 in 100 50 in 100
Amount Total cost of treatment is... $25,000 $25,000
$100,000 $100,000
$175,000 $175,000
$250,000 $250,000

AE adverse events, HCP healthcare provider, QoL quality of life

healthcare environments, or who had not consented to
genomic sequencing, may have identified other attributes.
Positively, however, the literature review examining attrib-
utes in studies looking more broadly at genomics and pedi-
atrics indicated a high degree of concordance with the inter-
view data. It is also important to note that the interviews
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revealed attributes that appeared to be of high importance
to HCPs (e.g., who pays) or parents (e.g., biopsy), that were
not widely identified in the literature. This highlights the
importance of undertaking qualitative research to establish
attributes and levels for choice experiments rather than rely-
ing only on existing literature or expert opinion.
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5 Conclusions

Overall, this study was able to identify a set of measurable
candidate attributes towards the development of a future
choice experiment. The next step required is for the candi-
date attributes to undergo testing for respondent understand-
ing and acceptability as part of piloting of the subsequent
DCE. This study and the DCE will contribute novel data to
better understand decision-making related to genomics and
contribute to ethical and clinical practices in the application
of this novel technology.
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