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Background: Adrenoleukodystrophy (ALD) is a rare X-linked neurodegenerative dis-
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Email: hilary.piercy@shu.ac.uk cal deterioration. The treatment option for CCALD is allogenic haemopoietic stem

(CCALD) is the most severe form of disease, involving rapidly progressive neurologi-

Funding information cell transplant, which is only successful for early-stage disease. Parents' experiences
Alex TLC of CCALD can inform healthcare delivery.

Study aim: To detail the experiences of parents of children diagnosed with
cerebral ALD.

Methods: A descriptive qualitative study. Parents were recruited via a UK-based
community support organisation. Data collection involved single semi-structured
interviews structured around a topic guide and conducted remotely. Data were ana-
lysed using the thematic analysis approach.

Findings: Twelve parents from 11 families with a total of 16 children with ALD con-
tributed to the study. Their 16 children with ALD followed one of three disease path-
ways, determined by the extent of neurological damage at diagnosis. Three themes,
and their respective sub themes, describe the pathways and what they meant for par-
ents. ‘No possibility of treatment’ concerns situations when CCALD was diagnosed
at an advanced stage, the landslide of deterioration parents witnessed and their
efforts to maintain normality. ‘Close to the treatment threshold’ describes situations
where a small treatment window required parents to make agonising treatment deci-
sions. ‘Watching and waiting’ explains the challenges for parents when disease was
detected early enabling children to benefit from timely treatment.

Discussion: Parents' experiences were largely defined by the extent of cerebral dam-
age at diagnosis, which determined the availability and success of treatment. There
were specific challenges related to the three situations, indicating areas where sup-
port from health and care services may help parents deal with this devastating
diagnosis.

Conclusion: This study indicates support needs of parents across the spectrum of
CCALD diagnoses and highlights the critical importance of early diagnosis.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,
provided the original work is properly cited.
© 2023 The Authors. Child: Care, Health and Development published by John Wiley & Sons Ltd.
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1 | INTRODUCTION

Adrenoleukodystrophy (ALD) is a rare X-linked neurodegenerative dis-
ease with an estimated population prevalence of one in 15 000-
17 000 births (Bezman et al., 2001). The disease is caused by a defect
in the ABCD1 gene that codes for a peroxisomal protein required for
beta-oxidation of very long chain fatty acids (VLCFA) and conse-
quently leads to an accumulation of VLCFA in plasma and all tissues,
including the white matter of the brain, the spinal cord and adrenal
cortex (van der Knaap et al., 2019).

ALD is characterised by rapidly progressive inflammatory demye-
linating cerebral disease, slowly progressive spinal cord disease and
adrenal cortical insufficiency and manifests in terms of several differ-
ent phenotypes, each with its own clinical features and prognosis
(Engelen et al., 2014; Huffnagel et al., 2019). The lifetime prevalence
for adrenal insufficiency in approximately 80% in males with the gene
defect and develops before the age of 10 years in half of them
(Huffnagel et al., 2019). The neurological manifestations vary widely,
even among members of the same family, and ranges from rapid and
progressive cerebral demyelination to the more slowly progressive
adrenomyeloneuropathy (AMN), which manifests in adulthood
(Bezman et al., 2001; Engelen et al., 2014).

An estimated 30%-35% of affected males will develop childhood
cerebral ALD (CCALD), the most severe form of the disease, before
the age of 10 years (Huffnagel et al., 2019). In those children, devel-
opment is usually normal until 4-10 years of age, when early symp-
toms appear. These are typically related to behavioural changes and
cognitive dysfunction, as well as progressive deterioration of the
vision and hearing, a decline in motor skills and epileptic seizures
(Engelen et al., 2014). Disease progression is rapid leading to an
apparent vegetative state within 2 years and death within a decade of
diagnosis (Mahmood et al., 2007).

In the United Kingdom, there is no routine screening for ALD
and diagnoses are primarily made on the basis of symptomatic
presentation or subsequent extended family testing. In some other
countries, including Taiwan, the United States and the Netherlands,
ALD has been accepted as part of the newborn screening programme
to enable early detection of disease and timely therapeutic intervention
(Barendsen et al., 2020; Kemper et al., 2017; Moser et al., 2016).

Adrenal insufficiency is amenable to treatment with adrenal ste-
roid replacement therapy, whilst the possibility of treating the neuro-
logical consequences of ALD is much more complex with limited
treatment options and difficult treatment decisions. Allogenic haema-
topoietic stem cell transplant (HSCT) is currently the only treatment
that can effectively arrest the progression of CCALD and substantially
improve neurological outcomes. However, it has a high rate of mor-
bidity and long-term sequelae related to immunosuppression and

graft-versus-host disease (Peters et al., 2004) (Raymond et al., 2019),

Key Messages

o Following a diagnosis of ALD, the children followed one
of three possible disease pathways. Each pathway was
associated with a complex set of intensely difficult emo-
tions for parents and presented them with substantial
ongoing challenges, through which they had to navigate.

e The findings offer insight into the enormous emotional
toll of caring for a child with ALD, indicating the impor-
tance of ensuring parents receive adequate long-term
care and support.

e Rapid neurological deterioration in those children diag-
nosed too late for treatment results in escalating care
needs. Health and care services need to recognise this
factor and be sufficiently co-ordinated and responsive in
order that children and parents receive appropriate aids
and support in a timely and co-ordinated fashion.

e The contrasting experiences resulting from early or late
diagnosis indicate the value of newborn screening to this
population of parents. However, they also indicate the
ongoing anxieties and uncertainties for parents generated
by an early diagnosis, highlighting the importance of
embedding adequate psychological support within such a
programme.

and is only successful if performed early, when the MRI is abnormal
but neurological symptoms are not yet apparent (Matsukawa
et al., 2020). A scoring system (the Loes score) is used to make deci-
sions about whether to proceed to transplant. Several multinational
prospective studies have assessed treatment outcomes of children
receiving HSCT and consistently reported statistically greater rates of
survival and rates of survival free of major functional disabilities
among those with early disease as compared to those with advanced
disease (Kuhl et al., 2018; Yalcin et al., 2021).

Research that focuses on the experiences of those affected by rare
conditions has a key role informing healthcare delivery because the
insights generated enable health and social care providers to develop
and deliver responsive services that offer best practice in care. In relation
to CCALD, two studies provide some insights into the impact on parents
of caring for a child diagnosed with advanced disease. In Taiwan, mothers
reported the difficulties they had experienced obtaining a diagnosis of
CCALD and securing any treatment and care for their child (Lee
et al,, 2014), whilst researchers in Japan reported high risk of depression
and neurosis among mothers and fathers (Kuratsubo et al., 2008). A more
detailed exploration reflecting the wider range of diagnostic and treat-

ment circumstances that parents may experience is indicated.
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2 | STUDY AIM
To provide detailed insights into the experiences of parents of chil-

dren diagnosed with cerebral ALD.

3 | METHOD

This was a descriptive qualitative study involving parents whose chil-
dren had been diagnosed with CCALD. Those parents who lived in
the United Kingdom and whose child had been diagnosed in the last
20 years, on the basis that this is when HSCT became a recognised
treatment for CCALD in the United Kingdom, were eligible to
participate. ALEX The Leukodystrophy Charity (ALEX TLC), a
UK-based charitable organisation that provides support for families
with ALD assisted with recruitment by promoting the study
within their membership via their social media platforms and regular
newsletters, and by means of a communication briefly outlining the
study. Those interested to participate were asked to contact the
researchers (using the contact details provided) who provided them
with a participant information sheet. A follow-up communication
assessed eligibility, enrolled those willing to participate and organised
an interview. Fifteen parents expressed interest in the study, one
was not eligible, and two decided not to proceed, giving a total of
12 participants.

Although primarily a convenience sampling approach, the number
of families we enrolled enabled us to achieve a purposive sample with
variability across family characteristics and a range of condition spe-
cifics including time since diagnosis, presentation of disease and treat-
ment options. Where both parents wished to participate, they could
choose to be interviewed separately or together.

Data collection involved a single semi-structured interview
using a topic guide (see Supporting Information). The structure of
key questions with follow-up probes was designed to stimulate
in-depth discussions with participants having the space and oppor-
tunity to share their experiences and viewpoints in their own
words and on their own terms (Cresswell, 2008). All interviews
were conducted remotely using either Zoom or telephone by a
member of the project team (HP or CN). Verbal informed consent
was taken and recorded immediately before the interview. The
interviews were digitally recorded on a hand-held encrypted device
and transcribed verbatim by a commercial company. Interviews
lasted from 49 to 97 min with a mean length of 69 min. In a small
number of cases, they were conducted in several sessions due
to family pressures and demands on parents' time. We anonymised
all data and allocated pseudonyms to parents for reporting
purposes.

Data were analysed using thematic analysis, a theoretically flexi-
ble approach that is readily applicable to applied healthcare research.
The six-stage process provides a robust, systematic coding framework
within which patterns across the dataset can be identified in relation
to the research question, to produce a rich and detailed account of

the data (Braun & Clarke, 2006). To ensure rigour of the process, both

researchers (HP and CN) contributed fully to all stages of the analysis.
Briefly, this involved initially reading and re-reading the transcripts to
fully familiarise themselves with the data, followed by independent
coding of the entire dataset. We then met to review and compare the
coding results and to collectively discuss, identify and agree a set of
potential themes. Codes were collated under those candidate themes
that were then revised and refined through ongoing iterative
analytic processes by both researchers independently and then collec-
tively to produce an overall structure of themes and subthemes. The
thematic structure was shared with the project advisory group (com-
prising parents and consultant paediatricians with experience of
CCALD) during the later stage of analysis to clarify aspects of our
interpretations.

4 | FINDINGS

A total of 12 parents from 11 families participated in the study.
Collectively, those families had 25 children of whom 16 had
been diagnosed with ALD. Time since diagnosis ranged from 1 to
20 years. Table 1 provides a summary of routes to diagnosis and
treatment.

The analytic structure contains three themes that detail in turn
each of three distinct disease pathways we identified in the data.
Those pathways were determined by the extent of neurological
damage at diagnosis and the consequent treatment options and
disease prognosis. All 16 children affected with ALD had followed
one of those pathways. In families with more than one affected
child, those children had followed different pathways. Table 2
provides an overview of the analytic structure of themes and
subthemes.

5 | THEME 1: NO POSSIBILITY OF
TREATMENT

5.1 | The route to diagnosis

In several children, the first indications of disease were neurological
changes. Parents described a broadly similar pattern of events. The
physical, behavioural or cognitive changes they identified triggered
investigation but were not unduly concerning because plausible
explanations were readily available. Sophie's and Jasmin's sons had
both developed a squint that the ophthalmologist had assured
them was extremely common. Scarlett had initially assumed that
her son's behaviour changes were a response to the recent birth
of his brother. James initially attributed his son's uncharacteristic
difficulties constructing his lego to social isolation during Covid
lockdowns and Sadig told a similar story, recounting that he had
noticed that sometimes his son was struggling to understand or
acknowledge what was going on around him and assumed it was
‘partly down to the whole Covid situation, kids not being in

school’.
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TABLE 1  Summary of the children.
Number of Number of boys Presented with
families with ALD neurological signs
11 16 7 6

TABLE 2 Thematic structure.

No possibility of Close to the

treatment treatment threshold Watching and waiting

Route to The possibility of Anticipating the need
diagnosis treatment for treatment

A landslide of Race against time Living under a slight

deterioration shadow

Keeping things
normal

However, the rate of deterioration they witnessed alerted parents
to the likelihood that something was seriously wrong as Jasmin

explained:

One day he'd be disorientated, that next day he
wouldn't. They were just really variable and very con-
fusing for us to watch .... Over that six-week period of
waiting [for investigations] he was becoming more dis-
orientated, started to get more anxious, started to
repeat questions. He'd just ask the same things over
and over again .... and we noticed his ability to study

was getting slower and slower. (Jasmin)

Waiting for a diagnosis, most parents' expectations ‘were set at
brain tumour or similar terrible event’ (Jenny) and they were beginning
to anticipate what would happen next, ‘that he's going to have to go
into hospital and have all sorts of treatments’ (Sophie). They were
totally unprepared for the CCALD diagnosis they did receive and the
fact that there was no possibility of treatment because the cerebral
damage was too severe for HSCT to be considered. Hearing that ‘there
is no real prognosis, it's terminal, there is nothing we can do (Holly)’,

was overwhelmingly difficult for all parents to comprehend.

So we weren't given any false hopes or anything like
that which, which was good ... but, you look, you
looked at [him] at that stage of diagnosis and
you thought how is this going to happen because this
boy who's got this awful scan can walk, talk, you know,

how is this going to happen? (Ellie)

5.2 | Alandslide of deterioration
Following diagnosis, rapid disease progression resulted in what Sophie
described as a ‘landslide of deterioration’ over just a few months.

Sadiq and James explained:

Presented with
adrenal failure

Tested as a sibling, after their Number that
brother's diagnosis received HSCT

3 7

From May, we had the concerns about schooling and
stuff and just a bit clumsy .... But he went from being
OK ... going to school and doing everything as normal,
and then by the end of July he'd actually lost the ability
to walk, to talk, to eat or drink. (Sadiq)

We've gone from a normal nine-year-old boy at the
time, so he literally, he can't walk, he can't talk, he can't
use his hands, he's being fed through a straw in not
even a year, nine months, you know, and that's how

aggressive it's been for us. (James)

Witnessing their child lose a succession of functions was
intensely difficult and deeply distressing for parents. Each loss effec-
tively served as a separate bereavement event such that ‘It's like
you're losing your child so many times over in this illness, every time
they lose a function’ (Scarlett). Holly and Ellie offered some insight
into their experience:

To start with he didn't really lose everything, but he'd
lost quite a bit. He couldn't read and write anymore,
and you'd have to tell him how to do things or do them
for him, things that he'd previously been able to do
himself, and that was quite distressing. (Holly)

Now he isn't really interested in eating, which has been
really hard .... it's almost like it's the last thing that he
could do and enjoy... that's been really really hard
because he loved his food ... | feel sad for him because
it's just another thing that he can't enjoy. | feel like
we're running out of things to keep him happy that he
enjoys. (Ellie)

The loss of function meant that there was increasing need for
social care packages and aids for daily living. However, the rate of
deterioration meant that routine assessment and response times were
often too long. In most cases, the rarity of the condition meant that
parents were dealing with care providers where ‘nobody could quite
believe how quickly he was deteriorating’ and with services that were
‘just always felt like they were a step behind’ (Scarlett). Sadig's exam-

ple illustrates the point:

Things like splints, for example, you know, going to the
hospital department to get measured for, or moulded
for a splint, and then by the time it arrives, it doesn't fit
now, because the left foot's dropped even more than it
had. (Sadiq)



PIERCY and NUTTING

WILEY_L 5°?

5.3 | Keeping things normal

Parents were under intense pressure responding to the increasing
carer needs of their affected child, and fully occupied with the day-
to-day challenges of ‘trying to keep all these plates spinning and try-
ing to organise on top of everything else that's happening’ (Sadiq).

A central concern for them was to try and maintain some degree
of normality for their child. They carefully managed the extent to
which others were involved in their care. Healthcare providers were
often kept at arm's length and therapist involvement was framed in

terms of social interactions as Jasmin explained:

They're there for us ... if we need the physio to come
and see him, it's very covert, we'll say this is my friend
who's just come to have a little play. We haven't medi-
calised him, in his life we just try to keep things as nor-

mal as possible. (Jasmin)

Parents resisted the involvement of social care as far as possible,
commonly absorbing the increasing care demands until they could not

cope any longer:

| couldn't do every night, we couldn't do it between us,
we were just on the floor, so we got nurses to cover
night shifts. (Holly)

Parents worked hard to ‘have as normal a family life as possible’
(Scarlett) with social activities that maximised quality of life and where
they could be a parent rather than carer. Ellie explained she wanted to
be ‘doing nice things so | can still be his mum’. Deteriorating cognitive
function made this increasingly difficult, further adding to parent's dis-

tress as Jenny explained:

He can't hear very well, he's tired ... to be honest he's
just generally miserable, which is very hard when we're
trying to enjoy everything that we have left ... it just
limits some of the things that we'd like to do really,
which is so gut wrenching when you're trying to do all

these nice things and make the time precious. (Jenny)

6 | THEME 2: CLOSE TO THE TREATMENT
THRESHOLD

6.1 | The possibility of treatment

Several of those who initially presented with adrenal failure, or
who were tested as siblings following their brother's diagnosis,
had evidence of cerebral damage at the point of diagnosis. Treat-
ment by HSCT to prevent further cerebral damage was an
option, but the MRI severity score (also known as a Loes score)

indicated they were close to the treatment threshold as Sadiq

explained:

They'd told us that there is a procedure, a marrow
transplant which could be used to halt the disease ...
our youngest son, even though he had a Loes score of
11, | believe, on his MRI, because neurologically he
wasn't showing any symptoms, they said that they
would consider the transplant. (Sadiq)

In that situation, treatment outcomes were very uncertain, and par-
ents had to make rapid agonising decisions about whether to proceed,
aware that the transplant may not work, and that the treatment could
speed up progression of the disease. Roisin explained she had had been
‘warned that we may have a very disabled son’, and Sophie was simi-
larly advised that ‘there was going to be some disability, but [we were]
hoping to hold it at a level where he could still live a fairly normal life’.

In most cases, parents were making those decisions for their
younger child, acutely aware of the alternative because their older
child had been diagnosed too late for treatment. They had all decided
to go ahead with the transplant which offered ‘that glimmer of hope
for him’ (Sadiq). Sophie explained their reasoning:

You've got [your older son] there who is showing you
if this treatment doesn't work for [your younger son],
this is what we're going through for the second time ...
and that was extremely hard ... We felt we've got to
try it, you can't say no because if we hadn't done it, we
would have thought he would have been fine if we had
done it. (Sophie)

6.2 | Arace against time

In this situation, it was a race against time to find a suitable donor and
begin the transplant procedure before the window of opportunity for
treatment closed. Holly's son deteriorated rapidly before treatment
could begin and the glimmer of hope that it had offered for him and
his parents was extinguished:

The first time we saw him [the consultant], he said, we
can only do the transplant if there is no further deteri-
oration .... then he [my son] had a really big seizure and
was in the intensive care unit. | could tell he'd deterio-
rated, we all knew as a family ... and [when we saw the
consultant again] he looked us both in the eye and he
said ... we're not doing it. ... basically he said you just

take him home and wait for him to die. (Holly)

All the other children in this situation received transplants but
deteriorated rapidly during and after treatment. Parents described the
distressing experience of witnessing that loss of function and realising
that the transplant was not successful:

We were already seeing signs that it probably didn't
work and if anything had accelerated the disease,
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which was one of the risks associated with it. And
since then, he's deteriorated quite considerably .... It's
been very difficult at times, because he went into the
hospital fine so to speak, and he came out obviously a

shadow of his former self. (Sadiq)

During transplant we realised that he was starting to
lose his hearing and his eyesight. He could still read, but
he couldn't watch television because he couldn't watch
anything fast moving ... he's continued to deteriorate....
he's fully dependent for everything ... can't speak, ... he
can hear but it comes and goes. He can't see, he's tube
fed, yeah, he can't even scratch his nose ... so the trans-
plant didn't work although | think he's in a better place
than if he hadn't had the transplant. (Sophie)

7 | THEME 3: WATCHING AND WAITING

7.1 | Anticipating the need for treatment
Among those who were tested as a sibling or who first presented with
adrenal insufficiency, several had received their ALD diagnosis at an
earlier stage of the disease and had no signs of cerebral damage. A
period of regular testing began to monitor disease progression and
identify the early signs of cerebral damage that would indicate the
need for HSCT. The process of identifying a suitable donor began
immediately and parents focused their hopes on knowing that ‘steps
were being taken so that no time would be wasted’ (Scarlett) when
treatment was indicated.

This period of waiting was one of prolonged uncertainty for
parents, punctuated by heightened anxiety at the time of each scan as

Liz explained:

There is no one path that everybody follows. Some
people can deteriorate quite quickly; some don't really
deteriorate at all. So really you have no idea which
path you're on. And it's a case of you can have MRIs
every three months and every three months you're
waiting for those results and waiting to see, you know,
is he OK this time, is he not OK, are we going to BMT,
and it's just, you know, it's just a waiting game. (Liz)

Whilst neurological damage was not inevitable and did not occur
in all cases, the mixed emotions parents experienced when the first
indications of damage were detected offer insight into the level of

anxiety associated with that waiting period:

That period of time when you're going through moni-
toring and waiting for results of MRI scans and
whether your child needs a bone marrow transplant,
the relief when he finally needed a bone marrow trans-

plant was palpable. It was kind of like, oh my God, and

also, thanks goodness that we can actually do some-
thing about this now. (Scarlett)

7.2 | Living under a slight shadow

The overall experience of HSCT was extremely difficult for parents
because, as Liz explained ‘you go into hospital with a well child and
basically you make them a lot iller’. Aisha described a relatively
straightforward experience, but others, including Scarlett's son, had
experienced adverse drug reactions and other complications adding
further to the trauma for both parent and child.

He went in and had his bone marrow transplant, and a
few little hiccoughs but thankfully he had a very suc-
cessful transplant. He engrafted hundred percent and
was home seven and a half weeks later, which com-

pared to some is very quick. (Aisha)

| don't think either of us would want to go through
bone marrow transplant again. It wasn't that straight-
forward. He had a massive reaction to cyclosporine
and ended up having a massive fit ... and that was
absolutely terrifying ... and then he had a relapse and
blew up like a balloon, and then he ended up with
bronchiolitis ... which was equally terrifying. (Scarlett)

All the children in this group had engrafted successfully and had
developed normally, without neurological damage. Parents however
acknowledged the limits of the treatment, which was unlikely to offer
protection from the other long-term consequences of ALD. This was

an ongoing cause of concern as Liz and Scarlett explained:

There's a lot of things that rumble along in the back-
ground, but essentially, he's generally pretty healthy
now so, so we're in a good place ... but there is still an
unknown as to whether he can still get AMN as
an adult, nobody really knows, so we still live under a
slight shadow, it's always there in the background

really. (Liz)

It (HSCT) removes the risk of cerebral ALD and | think
he's still at risk of AMN. | think they don't know yet
because the bone marrow transplant is relatively new,
so they're still monitoring most boys that are now of an
age to get AMN, but maybe a third of the boys that
have had transplants might go on to get AMN. (Scarlett)

8 | DISCUSSION

Our findings demonstrate the devastating impact that a diagnosis of

CCALD has on parents. The three themes focus in turn on the three
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disease pathways children followed. Those pathways were defined by
the degree of cerebral damage at diagnosis which determined whether
treatment was a possibility and whether that treatment was successful.
Each pathway generated a complex set of intensely difficult emotions
for parents and presented them with substantial ongoing challenges,
through which they had to navigate. Additionally, several parents had
more than one affected son, following different disease pathways, and
so were dealing simultaneously with the emotions and challenges gen-
erated by those pathways and the complex interplay between them.
These findings, which provide the first detailed insight into the different
circumstances of CCALD and what they mean for parents, have clear
relevance to clinicians who need to understand the different circum-
stances and the distinctions between them in order to offer provide
parents with appropriate support.

Others who have studied the experiences of parents whose
child is affected by life limiting conditions including CCALD have
identified many manifestations of the intense and painful emotions
parents experienced, and the roller coaster of daily challenges, lead-
ing to feelings of persistent stress, anxiety and isolation and periodic
emotional breakdowns (Bally et al., 2018; Lee et al., 2014). The
emotional impact is also reflected in the psychological literature that
reported poorer levels of functioning among parents of children
with a range of life limiting conditions as compared to published
norms (Jaaniste et al., 2022) and high levels of depression and
neurosis among parents of children with CCALD (Kuratsubo
et al, 2008). A study involving parents of children with a range of
progressive neurodegenerative conditions similarly identified living
grief arising from each successive loss of function, which they
identified as chronic sorrow, and parents' focus on maximising
quality of life in the short time available to them (Rallison & Raffin-
Bouchal, 2013).

Our findings support these findings and provide more detailed
insights into specific aspects of particular difficulty for parents, indi-
cating several areas where health and care services might respond to
provide appropriate support. The difficulties Scarlett and Sadiq experi-
enced in securing the physical devices and aids they needed to man-
age their child's deteriorating physical condition, and their frustration
when negotiating with services that were ‘always behind the curve’
and receiving aids that were already inadequate, indicate the limita-
tions of this service. In order to enable parents to continue to provide
their child with the care they require, services need to understand the
urgency of the situation and be sufficiently responsive to the rapidly
changing needs with timely assessment and procurement processes
that acknowledge the urgency of the situation. The rapid deterioration
of advanced disease placed a substantial and increasing care burden
on parents who, despite the physical and emotional toll on them-
selves, were determined to cope. Their determined focus on keeping
things normal for their son and making the most of the limited time
they had with him, translated, among other things, into resisting medi-
calisation by keeping health services at arm's length, and a reluctance
to accept input from outside care agencies, until they reached a stage
of exhaustion. Our findings suggest the benefits of joined up services

that would help to reduce the organisational burden on parents that

Sadiq referred to and a flexible and responsive approach to care and
support.

As previously reported, treatment by HSCT leads to statistically
greater rates of survival and rates of survival free of major functional
disabilities among those with early disease as compared to those with
advanced disease (Kuhl et al., 2018; Yalcin et al., 2021), highlighting
the critical importance of early diagnosis. In the United Kingdom and
elsewhere, an initial diagnosis of ALD within a family will lead to a
programme of extended family testing to identify others at risk of dis-
ease (Bezman et al., 2001). When that initial diagnosis is CCALD, the
prospects for other children in the family identified at risk of disease
through this route will likely be substantially better than for the child
who has presented with symptomatic disease because of the possibil-
ity of treatment. However, those prospects will be limited for those
children with pre-symptomatic disease at the time of testing. Given
that CCALD develops between 4 and 10 years of age (Engelen
et al., 2014), the age of the child at the time of testing is critical but will
be determined by circumstantial factors and primarily the relative ages
of the children in a family. In Scarlett's family, the substantial age differ-
ence between her sons meant that the youngest was identified as at
risk when he was a toddler and could therefore receive HSCT in the
early stages of CCALD. By contrast, Sophie's and Sadiqg's second sons
were close in age to their affected brothers and had signs of disease at
the point of testing, presenting parents with agonising treatment deci-
sions. Mekelenkamp et al. (2020) reported similar findings from their
study that explored parental experiences of HSCT for a range of condi-
tions. The parents in their study perceived that withholding the trans-
plant was a choice that would result in their child's death and was
therefore not considered a realistic option, even in those cases where
chances for survival were rated low.

In recent years, several countries including the United States,
Taiwan and The Netherlands have incorporated ALD into their national
newborn screening programme (NBS) and pilot studies are currently
underway in Italy and Japan (Albersen et al, 2023; Bonaventura
et al, 2022; Chen et al, 2022; Moser et al., 2016; Shimozawa
et al., 2021). Families affected by ALD are supportive of including ALD
within the NBS programme that would enable those at risk of disease
to be identified and then screened prospectively so they can receive
timely treatment (Schaller et al., 2007; Schwan et al., 2019). However,
parents whose children had been identified with ALD through NBS
struggled with the prolonged uncertainties resulting from a positive
result and identified their need for mental health support (Schwan
et al.,, 2019). The stress and anxiety associated with early detection and
screening were similarly reported by parents in our study, indicating
that the need for ongoing care and support that parents in the Schwan

study identified will be equally applicable to all parents in that situation.

9 | STRENGTHS AND LIMITATIONS

We worked with a community-based organisation to promote the
study within the ALD community. Whilst this approach necessarily
limited recruitment to those who were engaged with that
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organisation, the organisation has national coverage and a long-term
membership that enabled us to recruit participants who collectively
offered a broad range of experiences concerning the different stages
of disease at which diagnoses were made. To our knowledge, this is
the first study to provide that breadth of insight. Whilst the majority
of participants were mothers, two fathers contributed to the study,
providing a perspective that is often marginalised. The passage of time
since the experiences that parents described varied substantially and

may have influenced the data to some degree.

10 | CONCLUSION

A diagnosis of CCALD is devastating for parents and has profound
implications. The three possible disease pathways children followed
were determined by the stage of disease at diagnosis and the possibil-
ity of treatment and largely defined parents' experiences. Parents
detailed the substantial challenges and difficulties associated with
each pathway, indicating where and how health and social care ser-
vices might respond to ensure parents receive the support and care
they require. The starkly contrasting realities parents described
between those diagnoses that heralded a bleak future and those that
offered hope contribute to the ongoing policy debates about expand-
ing NBS to include ALD.

AUTHOR CONTRIBUTIONS

Hilary Piercy: Data curation; formal analysis; writing—original draft;
methodology; investigation; writing—review and editing; funding
acquisition. Charlotte Nutting: Data curation; formal analysis; investi-

gation; project administration; writing—review and editing.

ACKNOWLEDGMENTS

The project was funded by ALEX TLC. Our grateful thanks to all those
who participated in the study, to the team at ALEX TLC for their assis-
tance with recruitment and to all the members of the advisory group

for their input and guidance.

CONFLICT OF INTEREST STATEMENT

None of the authors have a conflict of interest to disclose.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available on
request from the corresponding author. The data are not publicly

available due to privacy or ethical restrictions.

ETHICS STATEMENT
The project received approval from the university ethics committee
(ER37567144).

REFERENCES

Albersen, M., van der Beek, S. L. Dijkstra, I. M., Alders, M.,
Barendsen, R. W., Bliek, J, Boelen, A. Ebberink, M. S,
Ferdinandusse, S., Goorden, S. M. I, Heijboer, A. C., Jansen, M,

Jaspers, Y. R. J., Metgod, I., Salomons, G. S., Vaz, F. M., Verschoof-
Puite, R. K., Visser, W. F., Dekkers, E., ... Kemp, S. (2023). Sex-specific
newborn screening for x-linked adrenoleukodystrophy. Journal of
Inherited Metabolic Disease, 46(1), 116-128. https://doi.org/10.1002/
jimd.12571

Bally, J. M., Smith, N. R., Holtslander, L., Duncan, V., Hodgson-Viden, H.,
Mpofu, C., & Zimmer, M. (2018). A metasynthesis: Uncovering what is
known about the experiences of families with children who have life-
limiting and life-threatening illnesses. Journal of Pediatric Nursing, 38,
88-98. https://doi.org/10.1016/j.pedn.2017.11.004

Barendsen, R. W., Dijkstra, I. M., Visser, W. F., Alders, M., Bliek, J.,
Boelen, A., Bouva, M. J.,, Van der Crabben, S. N., Elsinghorst, E., Van
Gorp, A. G. M., Heijboer, A. C., Jansen, M., Jaspers, Y. R. J.,
Van Lenthe, H., Metgod, I., Mooij, C. F., Van der Sluijs, E. H. C., Van
Trotsenburg, A. S. P., Verschoof-Puite, R. K., ... Kemp, S. (2020). Adre-
noleukodystrophy newborn screening in the Netherlands (SCAN
study): The X-factor. Frontiers in Cell and Development Biology, 8, 499.
https://doi.org/10.3389/fcell.2020.00499

Bezman, L., Moser, A. B.,, Raymond, G. V., Rinaldo, P., Watkins, P. A,
Smith, K. D., Kass, N. E., & Moser, H. W. (2001). Adrenoleukodystro-
phy: Incidence, new mutation rate, and results of extended family
screening. Annals of Neurology, 49(4), 512-517. https://doi.org/10.
1002/ana.101

Bonaventura, E., Alberti, L., Lucchi, S., Cappelletti, L., Fazzone, S.,
Cattaneo, E., Bellini, M., lzzo, G., Parazzini, C., Bosetti, A, & Di
Profio, E. (2022). Newborn screening for X-linked adrenoleukodystro-
phy in Italy: Diagnostic algorithm and disease monitoring. Frontiers in
Neurology, 13, 1-12.

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qual-
itative Research in Psychology, 3(2), 77-101. https://doi.org/10.1191/
1478088706qp0630a

Chen, H., Hsu, R., Chen, P., Lee, N., Chiu, P., Hwu, W., & Chien, Y. (2022).
High incidence of null variants identified from newborn screening of
X-linked adrenoleukodystrophy in Taiwan. Molecular Genetics and
Metabolism Reports, 32, 100902. https://doi.org/10.1016/j.ymgmr.
2022.100902

Cresswell, J. (2008). Research design: Qualitative, quantitative, and mixed
methods approaches (3rd ed.). Sage publications.

Engelen, M., Kemp, S., & Poll-The, B. (2014). X-linked adrenoleukodystro-
phy: Pathogenesis and treatment. Current Neurology and Neuroscience
Reports, 14, 486. https://doi.org/10.1007/s11910-014-0486-0

Huffnagel, I. C., Laheji, F. K., Aziz-Bose, R., Tritos, N. A., Marino, R,
Linthorst, G. E., Kemp, S., Engelen, M. & Eichler, F. (2019).
The natural history of adrenal insufficiency in X-linked adrenoleuko-
dystrophy: An international collaboration. The Journal of Clinical
Endocrinology & Metabolism, 104(1), 118-126. https://doi.org/10.
1210/jc.2018-01307

Jaaniste, T., Cuganesan, A., Chin, W. L., Tan, S. C., Coombs, S., Heaton, M.,
Cowan, S., Aouad, P., Potter, D., Smith, P. L., & Trethewie, S. (2022).
Living with a child who has a life-limiting condition: The functioning of
well-siblings and parents. Child: Care, Health and Development, 48(2),
269-276. https://doi.org/10.1111/cch.12927

Kemper, A. R., Brosco, J.,, Comeau, A. M., Green, N. S, Grosse, S. D,
Jones, E., Kwon, J. M., Lam, W. K. K,, Ojodu, J.,, Prosser, L. A, &
Tanksley, S. (2017). Newborn screening for X-linked adrenoleukodys-
trophy: Evidence summary and advisory committee recommendation.
Genetics in Medicine, 19(1), 121-126. https://doi.org/10.1038/gim.
2016.68

Kahl, J., Kupper, J., Baqué, H., Ebell, W., Gartner, J., Korenke, C., Spors, B.,
Steffen, I. G., Strauss, G., Voigt, S., Weschke, B., Weddige, A,
Koéhler, W., & Steinfeld, R. (2018). Potential risks to stable long-term
outcome of allogeneic hematopoietic stem cell transplantation for chil-
dren with cerebral X-linked adrenoleukodystrophy. JAMA Network
Open, 1(3), €180769. https://doi.org/10.1001/jamanetworkopen.
2018.0769


https://doi.org/10.1002/jimd.12571
https://doi.org/10.1002/jimd.12571
https://doi.org/10.1016/j.pedn.2017.11.004
https://doi.org/10.3389/fcell.2020.00499
https://doi.org/10.1002/ana.101
https://doi.org/10.1002/ana.101
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1016/j.ymgmr.2022.100902
https://doi.org/10.1016/j.ymgmr.2022.100902
https://doi.org/10.1007/s11910-014-0486-0
https://doi.org/10.1210/jc.2018-01307
https://doi.org/10.1210/jc.2018-01307
https://doi.org/10.1111/cch.12927
https://doi.org/10.1038/gim.2016.68
https://doi.org/10.1038/gim.2016.68
https://doi.org/10.1001/jamanetworkopen.2018.0769
https://doi.org/10.1001/jamanetworkopen.2018.0769

PIERCY and NUTTING

WILEY_L_?°f*

Kuratsubo, I., Suzuki, Y., Shimozawa, N., & Kondo, N. (2008). Parents of
childhood X-linked adrenoleukodystrophy: High risk for depression
and neurosis. Brain and Development, 30(7), 477-482. https://doi.org/
10.1016/j.braindev.2007.12.012

Lee, T., Li, C., & Liaw, J. (2014). The lived experience of Taiwanese mothers
of a child diagnosed with adrenoleukodystrophy. Journal of Health Psy-
chology, 19(2), 195-206. https://doi.org/10.1177/
1359105312467388

Mahmood, A., Raymond, G. V., Dubey, P., Peters, C., & Moser, H. W.
(2007). Survival analysis of haematopoietic cell transplantation for
childhood cerebral X-linked adrenoleukodystrophy: A comparison
study. The Lancet Neurology, 6(8), 687-692. https://doi.org/10.1016/
S$1474-4422(07)70177-1

Matsukawa, T., Yamamoto, T., Honda, A., Toya, T., Ishiura, H., Mitsui, J.,
Tanaka, M., Hao, A., Shinohara, A., Ogura, M., Kataoka, K., Seo, S.,
Kumano, K., Hosoi, M., Narukawa, K., Yasunaga, M., Maki, H.
Ichikawa, M., Nannya, Y., ... Tsuji, S. (2020). Clinical efficacy of haema-
topoietic stem cell transplantation for adult adrenoleukodystrophy.
Brain  Communications, 2(1), fcz048. https://doi.org/10.1093/
braincomms/fcz048

Mekelenkamp, H., Lankester, A. C., Bierings, M. B., Smiers, F. J., de
Vries, M. C., & Kars, M. C. (2020). Parental experiences in end-of-life
decision-making in allogeneic pediatric stem cell transplantation:
“Have | been a good parent?”. Pediatric Blood & Cancer, 67(5), €28229.
https://doi.org/10.1002/pbc.28229

Moser, A. B., Jones, R. O., Hubbard, W. C., Tortorelli, S., Orsini, J. J,,
Caggana, M., Vogel, B., & Raymond, G. (2016). Newborn screening for
X-linked adrenoleukodystrophy. International Journal of Neonatal
Screening, 2(4), 15. https://doi.org/10.3390/ijns2040015

Peters, C., Charnas, L. R, Tan, Y., Ziegler, R. S., Shapiro, E. G., DeFor, T,
Grewal, S. S, Orchard, P. J., Abel, S. L, Goldman, A. I,
Ramsay, N. K. C., Dusenbery, K. E., Loes, D. J., Lockman, L. A, Kato, S.,
Aubourg, P. R., Moser, H. W., & Krivit, W. (2004). Cerebral X-linked
adrenoleukodystrophy: The international hematopoietic cell transplan-
tation experience from 1982 to 1999. Blood, 104(3), 881-888.
https://doi.org/10.1182/blood-2003-10-3402

Rallison, L. B., & Raffin-Bouchal, S. (2013). Living in the in-between: Fami-
lies caring for a child with a progressive neurodegenerative illness.
Qualitative Health Research, 23(2), 194-206. https://doi.org/10.1177/
1049732312467232

Raymond, G. V., Aubourg, P., Paker, A., Escolar, M., Fischer, A., Blanche, S.,
Baruchel, A, Dalle, J. H., Michel, G., Prasad, V., Miller, W., Paadre, S.,

Balser, J., Kurtzberg, J., Nascene, D. R., Orchard, P. J.,, & Lund, T.
(2019). Survival and functional outcomes in boys with cerebral adreno-
leukodystrophy with and without hematopoietic stem cell transplanta-
tion. Biology of Blood and Marrow Transplantation, 25(3), 538-548.
https://doi.org/10.1016/j.bbmt.2018.09.036

Schaller, J., Moser, H., Begleiter, M. L., & Edwards, J. (2007). Attitudes of
families affected by adrenoleukodystrophy toward prenatal diagnosis,
presymptomatic and carrier testing, and newborn screening. Genetic
Testing, 11(3), 296-302. https://doi.org/10.1089/gte.2007.0001

Schwan, K., Youngblom, J., Weisiger, K., Kianmahd, J., Waggoner, R., &
Fanos, J. (2019). Family perspectives on newborn screening for
X-linked adrenoleukodystrophy in California. International Journal of
Neonatal Screening, 5(4), 42. https://doi.org/10.3390/ijns5040042

Shimozawa, N., Takashima, S., Kawai, H., Kubota, K., Sasai, H., Orii, K,
Ogawa, M., & Ohnishi, H. (2021). Advanced diagnostic system and
introduction of newborn screening of adrenoleukodystrophy and per-
oxisomal disorders in Japan. International Journal of Neonatal Screening,
7(3), 58. https://doi.org/10.3390/ijns7030058

van der Knaap, M. S., Schiffmann, R., Mochel, F., & Wolf, N. I. (2019). Diag-
nosis, prognosis, and treatment of leukodystrophies. The Lancet Neu-
rology, 18(10), 962-972. https://doi.org/10.1016/51474-4422(19)
30143-7

Yalcin, K., Celen, S. S., Daloglu, H., Demir, M. K, Oztiirkmen, S.,
Pasayev, D., Zhumatayev, S., Uygun, V., Hazar, V., Karasu, G., &
Yesilipek, A. (2021). Allogeneic hematopoietic stem cell transplantation
in patients with childhood cerebral adrenoleukodystrophy: A single-
center experience “better prognosis in earlier stage”. Pediatric Trans-
plantation, 25(4), e14015. https://doi.org/10.1111/petr.14015

SUPPORTING INFORMATION
Additional supporting information can be found online in the Support-
ing Information section at the end of this article.

How to cite this article: Piercy, H., & Nutting, C. (2023). The
experiences of parents of children diagnosed with cerebral
adrenoleukodystrophy. Child: Care, Health and Development,
€13184. https://doi.org/10.1111/cch.13184



https://doi.org/10.1016/j.braindev.2007.12.012
https://doi.org/10.1016/j.braindev.2007.12.012
https://doi.org/10.1177/1359105312467388
https://doi.org/10.1177/1359105312467388
https://doi.org/10.1016/S1474-4422(07)70177-1
https://doi.org/10.1016/S1474-4422(07)70177-1
https://doi.org/10.1093/braincomms/fcz048
https://doi.org/10.1093/braincomms/fcz048
https://doi.org/10.1002/pbc.28229
https://doi.org/10.3390/ijns2040015
https://doi.org/10.1182/blood-2003-10-3402
https://doi.org/10.1177/1049732312467232
https://doi.org/10.1177/1049732312467232
https://doi.org/10.1016/j.bbmt.2018.09.036
https://doi.org/10.1089/gte.2007.0001
https://doi.org/10.3390/ijns5040042
https://doi.org/10.3390/ijns7030058
https://doi.org/10.1016/S1474-4422(19)30143-7
https://doi.org/10.1016/S1474-4422(19)30143-7
https://doi.org/10.1111/petr.14015
https://doi.org/10.1111/cch.13184

	The experiences of parents of children diagnosed with cerebral adrenoleukodystrophy
	1  INTRODUCTION
	2  STUDY AIM
	3  METHOD
	4  FINDINGS
	5  THEME 1: NO POSSIBILITY OF TREATMENT
	5.1  The route to diagnosis
	5.2  A landslide of deterioration
	5.3  Keeping things normal

	6  THEME 2: CLOSE TO THE TREATMENT THRESHOLD
	6.1  The possibility of treatment
	6.2  A race against time

	7  THEME 3: WATCHING AND WAITING
	7.1  Anticipating the need for treatment
	7.2  Living under a slight shadow

	8  DISCUSSION
	9  STRENGTHS AND LIMITATIONS
	10  CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ETHICS STATEMENT
	REFERENCES


