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ABSTRACT

Introduction: Capturing the patient experience
of living with a rare disease such as X-linked
hypophosphataemia (XLH) is critical for a
holistic understanding of the burden of a dis-
ease. The complexity of the disease coupled
with the limited population makes elicitation of
the patient burden methodologically challeng-
ing. This study used qualitative information
direct from patient and caregiver statements to
assess the burden of XLH.

Methods: A thematic analysis was conducted
on statements received during a National Insti-
tute for Health and Care Excellence (NICE)
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online public open consultation from 15 June
to 6 July 2018. Researchers and clinical experts
generated themes and codes based on expected
aspects of XLH burden. Statements were inde-
pendently coded by two reviewers, adding
additional codes as required, and analysed by
frequency and co-reporting across age groups.

Results: The majority of responses were sub-
mitted from UK-based patients with some from
the USA and Australia, and the statements
related to children, adolescents and adults. The
findings suggest that the greatest burden expe-
rienced by children is associated with conven-
tional therapy, co-reported with dosing
regimen, adherence, distress and pain. During
adolescence, the burden becomes increasingly
complex and multi-factorial, with an increasing
psychological burden. In adults, conventional
therapy co-reported with bone deformity and
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orthopaedic surgery, as well as pain, mobility,
fatigue and dental problems, featured highly.
Discussion: Whilst our study was opportunistic
in nature, it has highlighted the clear and dis-
tinctive evolution of the burden of XLH, tran-
sitioning from being therapy-oriented in
childhood to multi-factorial in adolescence, and
finally to adulthood with its high impact on
need for other interventions, function and
mobility. This qualitative thematic analysis
enhances the understanding of the symptom
and treatment burden of XLH.

Keywords: Disease burden; Orthopedics;
Patient perspective; Rare diseases; Thematic
analysis; X-linked hypophosphatemia

Key Summary Points

Why carry out this study?

To date, there are limited published data
on the impact of this rare, lifelong
debilitating disease from a patient
perspective and no prior study presenting
the lifelong burden of X-linked
hypophosphataemia (XLH).

Likewise, we are unaware of any studies
that have used qualitative techniques to
evaluate patient submissions received

during a health technology assessment.

We sought to determine the symptom and
treatment burden of XLH on children,
adolescents and adults from the patient
and carer perspective using a thematic
analysis of freely available statements.

What was learned from the study?

We show that there is a clear evolution of the
burden of XLH from being treatment-centric
in childhood to multi-factorial in adolescents
with a rise in psychological burden and high
impact on need for other interventions,
function and mobility in adulthood.

This study highlights the changing nature
of the symptom and treatment burden of
XLH from a patient and caregiver
perspective.

The use of qualitative research methods to
investigate the patient disease experience
reported within the appraisal process
offers a valuable opportunity to improve
awareness of the burden of disease to aid
healthcare professionals in their
treatment considerations.

INTRODUCTION

X-linked hypophosphataemia (XLH) is a rare
genetic disorder caused by loss-of-function
mutations in the gene encoding phosphate-
regulating endopeptidase homologue X-linked
(PHEX) [1]. Such mutations lead to an increased
concentration of fibroblast growth factor 23
(FGF23), which regulates renal reabsorption of
phosphate. Excess circulating FGF23 reduces
phosphate reabsorption from the kidney and
decreases synthesis and increases degradation of
the active metabolite of vitamin D, 1,25-dihy-
droxyvitamin D, reducing phosphate absorp-
tion from the GI tract, both of which lead to
hypophosphataemia [1]. Due to poor skeletal
mineralisation, XLH tends to be recognised in
early childhood, with symptoms such as
delayed walking, progressive lower-extremity
bowing and impaired growth typically present-
ing during the first 2 years of life [1, 2]. By
adulthood, patients frequently report bone and
joint pain, stiffness and fatigue as well as
pseudofractures and fractures, enthesopathy,
dental anomalies and hearing loss due to
chronic phosphate wasting and poor skeletal
mineralisation [2]. The clinical manifestations
and symptoms of XLH can have a substantial
impact on physical function, mobility and
overall quality of life [2].

For the past 40 years management of this
condition has been based on supplementing
phosphate and active vitamin D deficiencies,
comprising multiple daily doses of oral phos-
phate (to compensate for renal phosphate
wasting) and active vitamin D analogues (alfa-
calcidol or calcitriol, to counter 1,25-
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dihydroxyvitamin D deficiency) [2]. In adult-
hood, in addition to conventional therapy,
patients may require pain management and
undergo orthopaedic and dental procedures [2].
In February 2018, burosumab, a recombinant
human immunoglobulin G-1 (IgGl) mono-
clonal antibody that inhibits excess FGF23
activity [3, 4], was approved by the EMA for the
treatment of XLH with radiographic evidence of
bone disease in children 1 year of age and older
and in adolescents with growing skeletons [5].
In 2018, the National Institute for Health and
Care Excellence (NICE) undertook a health
technology assessment (HTA) of burosumab
with the aim of informing reimbursement
decisions in England [6].

To date, research studies in XLH have
focussed largely on increasing knowledge
around the disease mechanism and the under-
standing of its clinical manifestations [7-20].
There have been few studies exploring the
patient perspective of living with symptoms of
XLH and impact of current treatment [21].
Patient recruitment can be a challenge for such
research studies given the small patient pool
from which to recruit. As such, using pre-exist-
ing data sources is an ideal method to gain
understanding of the patient experience of a
disease.

Thematic analysis is a commonly used qual-
itative analysis approach applied to parts of
communication. This involves the communi-
cations being coded (labelled) and categorised
into themes [22]. When this approach is applied
to communication related to the burden of a
disease, the researcher is able to explore how a
disease aspect affects the patients and their
families.

A hypothesis- or researcher-driven deductive
approach to thematic analysis involves the pre-
definition of codes used to examine the text.
Alternatively, a data-driven hypothesis-gener-
ating inductive approach can be used, where
the text determines the codes to be used in the
analysis. In this method, the generation of
codes is explicitly induced by the patient’s
voice. The former approach can be considered
inflexible and biased, whilst the latter can be
time-consuming. A hybrid technique, however,
combines a deductive researcher-driven and an

inductive data-driven approach, applying both
pre-determined and data-induced codes to the
text. This approach reduces bias and enables the
researcher to develop new hypotheses based on
the ongoing content of communications. The
present study uses hybrid thematic analysis to
qualitatively determine the real-world symptom
and treatment burden of XLH on children,
adolescents and adults.

METHODS

Study Design

As part of the Highly Specialised Technology
(HST) Assessment of burosumab there was an
online public open consultation from June 15
2018 until July 6 2018. Invitations to participate
were disseminated by NICE to stakeholders,
which included patient organisations of Meta-
bolic Support UK and the XLH UK. They were
informed that the NICE committee would be
interested in receiving comments on questions
relating to the interpretations of evidence and
provisional recommendations for burosumab as
well as “Has all of the relevant evidence been
taken into account?” The patient organisations
forwarded the invitation within patient groups
to reach as many patients/parents/carers as
possible and suggested that respondents focus-
sed on the following:

e How do symptoms (physical and psycholog-
ical) and treatments (including any surgery)
from childhood affect you or your child in
adult life?

e For children on standard treatment (phos-
phate and calcitriol), what are the side effects
of taking current treatment? How is that a
burden for the child and your family?

e If you have a child who is on burosumab,
please explain how this treatment is cur-
rently helping in the short term and how
you expect that it will help in the long term.

The public consultation was not interviewer-
led, and the responses received were broad and
free-flowing statements. For context, respon-
dents were asked to state their role (member of
the public, healthcare professional, patient,
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carer, family member or friend), representation,
conflicts of interest and their country of abode.

The present study is a retrospective qualita-
tive analysis of the burden of XLH using the
statements generated during the technology
appraisal. The primary objective of the study
was to identify the symptom and treatment
burdens of XLH in children, adolescents and
adults. Furthermore, the study aimed to exam-
ine co-reported burdens. Any reference to
burosumab was excluded from the analysis to
capture the burden of XLH rather than the
experienced or expected effects of a new
treatment.

The analysis included responses submitted
by adult patients about their disease burden; for
children and adolescents, submitted responses
were from their parents/carers as proxies for the
patient perspective. Responses submitted by
other stakeholders were excluded. To reduce
bias, minimal exclusion criteria were applied to
disease statements; however, any statements
that did not provide a description of symptom
and treatment burden of XLH were excluded.

Statements assessed as part of this study are
publicly available and all personal references
were redacted by NICE prior to publication on
its website. The authors considered that there
are no ethical issues that would restrict the use
of these data in this way; however, they did
notify NICE of their intentions prior to initiat-
ing the analysis. This article is based on previ-
ously conducted studies and does not contain
any studies with human participants or animals
performed by any of the authors.

Code and Theme Development

A systematic hybrid process was used to develop
codes and theme groupings (Fig. 1; Table 1). All
coding was conducted in Atlas.ti, a specialised
qualitative research software that aids the
researcher in coding of data.

Consistent with accepted practice [23, 24],
an initial set of deductive codes for labelling the
disease burden statements was developed from
researcher disease knowledge and was reviewed
by clinicians who manage patients with XLH.
Inductive codes were added by qualitative

researchers and the iterative process continued
until no new codes or themes were added by
either of the two independent coders (Fig. 1).
Each code was assigned to a theme based on its
wider meaning and applications.

Qualitative Analysis of Coded Data

Following completion of coding, data were
exported to Excel for qualitative analysis; net-
work analysis was performed in R using the
igraph package.

Using the fully coded responses, the burdens
attributed to XLH were identified for children
aged < 9years, adolescents aged 10-17 years
and adults aged > 18 years. The frequency that
burdens (and their themes) are mentioned may
be interpreted as representative of issues that
affect patients with XLH. The co-reported bur-
dens of XLH in children, adolescents and adults
were identified as those burdens reported
alongside each other within respondent state-
ments (Fig. 2).

A thematic network was generated to display
the overall results of the analysis, depicting how
the codes and themes combine as reported by
respondents. The size of the code circle in the
network represents how frequently the codes
were mentioned individually in the text. The
thickness of the lines represents the frequency
of co-reporting. Frequently co-reported codes
are shown as circles located in close proximity;
isolated code circles have less co-reporting. The
network analysis was limited to the 20 most
frequently occurring codes for each age group to
focus on the burdens considered by patients to
be most meaningful.

RESULTS

During the NICE public consultation, 89 state-
ments were received from patients or their
caregivers. The statements received primarily
described the experience of the patients and
their families of living with XLH rather than
commenting on the evidence base for buro-
sumab. Some responses clearly discussed more
than one affected individual (e.g. the child and
the parent) so these were divided into separate
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Initial codes generated with input from clinicians managing

paediatric and adolescent patients with XLH
81 codes

Iterative process: initial set of deductive codes applied to

burden of disease statements by 2 independent gualitative }

researchers

3

Iterative process

Inter-coder reliability determined using the intercoder

agreement function in Atlas.ti

repeated until no new
codes or themes were
added by either

L 4

researcher

Inter-coder discrepancies agreed through third-party
consensus with an additional qualitative researcher.

Additional codes added as required.
15 additional codes

N/

L 4

Codes and themes finalized
2 codes combined = 95

No new themes were generated in the inductive analysis

Fig. 1 Coding development process

statements, resulting in statements for 110
individuals. The disease burden statements
related to 32 children, 18 adolescents and 45
adults; 15 statements were excluded as they did
not indicate a patient age. One child statement
was excluded from analysis as it did not meet
the inclusion criteria; specifically, it did not
provide a description of disease impact. Of
responses relating to children and adolescents,
the majority (81% and 72%, respectively) were
submitted by parents of the children (Table 2).
The adult responses were predominantly sub-
mitted by the patient themselves (73%). The
majority of the responses were submitted for
UK-based patients (77%) with 9% from the USA
and 1% from Australia; the sources of the
remaining responses were unspecified.

Eighty-one codes were derived from the ini-
tial deductive methodology, and a further 15
from the inductive approach; two codes were
subsequently combined, resulting in 95 codes
used in the thematic analysis (Fig. 1; Table 1).

The codes derived inductively describe bur-
dens not considered by researchers and clini-
cians and speak to the importance of gaining
the patient perspective. The codes derived
inductively primarily related to the theme of
other disease symptoms (appetite, calcifica-
tions, immunity, muscle pain, numbness, gen-
eral pain) as well as healthcare (societal cost of
care, pain medication, general surgery), psy-
chological (anger, mental health sessions),
relationships (family burden, social inclusion),
movement (activities) and employment
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Table 1 Hybrid thematic analysis codes and themes

Theme

Constituent disease burden codes

XLH disease and treatment

Rickets-related defects

Skeletal-related defects

Other symptoms

Co-morbidities

Treatment

Bones/bone deformity
Delayed walking
Bone pain

Craniofacial abnormalities

Appetite”
Calcifications®
Dizziness
Fatigue/tiredness
Kidney problems
Abdominal pain
Adherence
Conventional therapy
Diarrhoea

Dosing regimen

Incontinence

Effects of XLH on non-disease-specific areas

Education

Employment

Healthcare®

Movement

Attendance
Examinations
Hours

Personal financial burden®

Arthroplasty/joint replacement
Cost of care

Cost of care (societal)*

Dental

Dental surgery

Activities®

Assistive devices

Disability

Fractures

Gait

Joint pain

Mouth abscess
Osteoarthritis

Spinal deformities
Headaches

Hearing loss
Immunity®

Muscle pain®
Hyperparathyroidism
Nausea
Neurosurgery
Occupational therapy
Orthopaedic surgery
Other side effect
Physiotherapy

Participation

School lessons
Retirement

Type of employment
Unemployment
Hospitalisations
Medications
Osteotomy
Outpatient appointments
Pain medication®
Falls

Independence

Mobility

Height
Stiffness
Tooth pain
Tooth abscess

Tooth loss

Muscle weakness
Numbness®
Pain (general)®

Tinnitus

Podiatry
Recovery time post surgery
Taste

Urgency

School sports

Radiography
Stapling growth plate
Surgery (general)®

Tests

Walks
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Table 1 continued

Theme Constituent disease burden codes
Psychological Anger® Distress Quality of life
Anxiety Fear Self-esteem
Bullying Guile Sleep
Confidence Mental health sessions® Stress
Depression
Relationship Carer Relationship breakdown Social inclusion®

Family burden®
Marriage

Single

* Codes added inductively (i.e. not pre-specified by researchers or clinicians)

b .
Includes key codes reflecting current treatment patterns of XLH

Response 30

Role: Carer

Other role: Blanked out
Organisation: England
Location: Blank

Conflict: No

Notes: Blank
Comments on the ECD:

My daughter already at the age of three feels self-conscious and different by being so small

against her peers. Noticing and asking why she is smaller.

Why can't she keep up with the others? She isn't as mobile or can run as fast as her friends,
spending far more time in a push chair and running out of energy whilst her peers carry on
playing/finish sport activities. They play physical games and very quickly she is left behind
and stops playing. It hurts us to see her so upset over this at such an early age.

Country: UK
Patient: Child
Respondent: Parent
XLH Patient: Female

i

Height
Self-esteem

Gl

Activities
Fatigue/Tiredness
Mability

Social inclusion

NG PERURIE 1800 JAYI0 JSED 0N OF Ssundsay ZE:L

Co-occurring

s BYS B6LL

Fig. 2 Example of co-reporting in coding of disease impact statements

(personal financial burden). No codes were
added inductively to the treatment, skeletal and
rickets-related and education themes.

The most frequently reported burdens were
in the treatment, psychological, movement,
healthcare, other symptoms and rickets-related
themes (Fig. 3; Table 3). However, there are
differences by age group.

Children

The thematic network for children indicates
that conventional therapy is frequently repor-
ted as a burden, with over a third (34.4%) of
responses relating to this theme. Dosing regi-
men and adherence are frequently co-reported
with conventional therapy (Fig.4a). This

impact is highlighted by the following parental
descriptions:

It is also a battle to get her to take it 5x a
day and she is now having to have a dose
in the night which affects her sleep badly.

My daughter requires medications five
times a day, which is very hard to admin-
ister, resulting in needing to wake the child
from sleep and results in many medication
side effects, namely gastrointestinal upset.

These examples also reflect that conven-
tional therapy is co-reported with diarrhoea and
the dosing regimen of conventional therapy is
frequently co-reported with distress, the strug-
gle with adherence and burden for the whole
family. An example of family burden is the
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Table 2 Disease impact statement demographics

Children  Adolescents  Adults
n=32 n=18 n =45
Country, 7 (%)
UK 26 (81.3) 16 (88.9) 31 (68.9)
USA 2 (6.3) 1(5.6) 6 (13.3)
Australia 0(00) 0 (0.0) 1(22)
Not specified 4 (12.5) 1(5.6) 7 (15.6)
Patient sex, 7 (%)
Male 12(375) 3 (167) 7 (15.6)
Female 17 (53.1) 14 (77.8) 11 (24.4)
Note specified 3 (9.4) 1 (5.6) 27 (60.0)
Respondent category, 7 (%)
Patient 0 (0.0) 0 (0.0) 33 (73.3)
Parent 26 (81.3) 13 (72.2) 6 (13.3)
Other family 5 (15.6) 4(22.2) 6 (13.3)
Other 161 166 0 (0.0)

100%

90%

80%

30%

20%

Distribution of codes frequencies, categorised by theme

10%

0%
Children

Fig. 3 Burden of illness of XLH by theme

60%
50%
— = -

Adolescents

impact on normal family activities such as
going on holiday:

Things like when we go on holiday I have
to make sure the room has [a] fridge to
store his medicines and if we are going
abroad by flight [it] becomes harder
because at the check-in desk with liquids
and lots of ice cubes I get pulled aside to
explain to them the reasons of carrying all
the liquids.

Additionally, other aspects of the burden
commonly co-reported with conventional
therapy include bone deformity and pain. Pain
also appears to be related to activities, in par-
ticular walking, and overall mobility. The fol-
lowing quote references the pain this patient
experienced in their legs and feet.

Growing up as a child with XLH I was
always in a lot of pain, particularly in my
legs and feet.

A statement received from one parent
describes the combination of burdens affecting
their child:

W Treatment
' Relationship
m Psychological
= Movement
Healthcare
W Employment
W Education
B Rickets related
| Other symptoms
1 Skeletal related defects
® Comorbidities

Adults
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Table 3 Percentage of responses by theme

Children Adolescents Adults

n =31 n=18 (%) n =45
(%) (%)
Treatment 34.4 21.1 19.6
Relationship 5.7 62 18
Psychological 16.3 25.6 115
Movement 7.8 8.3 11.9
Healthcare 8.7 8.7 144
Employment 0.9 0.8 34
Education 2.7 6.2 3.1
Rickets-related 7.5 10.7 10.1
defects
Other symptoms ~ 10.5 7.0 14.6
Skeletal-related 45 4.5 7.4
defects
Co-morbidities 0.6 0.8 22

I have a 4-year-old daughter who has XLH.
She suffers with it very badly and has
bowed legs. Her pain is getting worse and
you can already see that she is of a much
shorter stature than children her age. She is
currently taking Phosphate Sandoz and
alfacalcidol, which is a struggle to get her
to take four times a day. She’s always ask-
ing why she needs to take all of that med-
ication and why her friends don't.

Adolescents

When children transition to being adolescents,
the burden of XLH becomes increasingly multi-
factorial. Conventional therapy, dosing regi-
men, family burden and bone deformity remain
burdensome. The following statement high-
lights that adolescents begin to experience a
burden from orthopaedic surgery due to their
bone deformities:

My teenage son is about to have his fifth
operation due to further bowing and he

has been on the current treatment since
almost birth.

Additionally, conventional therapy and
bone deformity are also co-reported with height
which has a high impact on the adolescents:

[Name] is 11, although she fits [age] 7-8
clothes. Her 8-year-old brother [name] is
now taller than her which is difficult to
take.

However, there is now a noticeable presence
of psychological burden (Fig. 4b), most fre-
quently anxiety, distress, lack of confidence and
low self-esteem, with a quarter (25.6%) of
responses related to the psychological burden.
The following statement highlights some of the
key psychological burdens affecting adoles-
cents, including the large impact on quality of
life:

My daughter is also very aware that there is
a high probability that she will pass the
condition to any children she has and has
already expressed her concern that they
would have to firstly face having the pain
that she endured, secondly having to take
the medication which is unpalatable and
impractical whilst not being particularly
effective and thirdly having to attend the
number of hospital and doctor appoint-
ments that have been such a big and neg-
ative part of her childhood.

Due to these collective burdens, some ado-
lescents require counselling to deal with the
emotions due to their XLH:

[Name] has been having counselling ses-
sions since December 2017, a service we
had access to via his consultant. These
sessions have helped him manage some of
the anger he has but his behaviour has not
improved. He struggles at school due to
time missed and being burdened by wor-
ries regarding his future and how it looks.

Adults

For adults, similar to children and adolescents,
conventional therapy is a large factor discussed
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Fig. 4 a children, b adolescents, ¢ adults. The size of the isolated code burdens have fewer co-reportings. The
code burdens represents how frequently the codes were thickness of the lines between codes represents the
individually mentioned in the text. Frequently co-reported frequency of co-reporting
codes are shown as burdens located in close proximity;
in the burden of XLH, with a fifth (19.6%) of At age 35, I am awaiting significant neu-
responses related to treatment. However, it is rosurgery next week for bone complica-
now commonly co-reported with bone defor- tion. I also have significant degeneration in
mity and orthopaedic surgery (Fig.4c). A my spine and in all my weight-bearing
35-year-old sufferer described their orthopaedic joints due to the rickets deformity I have.

surgery:
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There is also a high number of co-reports of
conventional therapy with mobility, general
pain, fatigue/tiredness and dental problems,
such as tooth abscesses. Unlike children and
adolescents, many of the responses from adults
(14.6%) highlighted the burden of these other
symptoms of XLH:

Although I was diagnosed early and have
taken the currently available phosphate
and calcitriol treatment religiously my
whole life, I have still required multiple
surgeries and have experienced disabling
pain, spinal stenosis and dental problems
as a direct result of my XLH.

One adult describes how their independence
is affected by their XLH:

I am completely reliant on my car, family
and friends. Mobility and being able to go
out by myself in public are very difficult for
me. [ am lucky I have a support network;
many do not.

In addition to this example, there are fre-
quent reports of impacted quality of life with
one example describing the lifetime effects:

I am a 55-year-old XLH sufferer. Born in
1964, misdiagnosed and mistreated until 1
was 18. I have suffered pain, deformity and
have been ostracized by society because of
the effects of XLH. Imagine walking down
a busy high street with hundreds of people
and only you walk like you, everyone
turning and staring in horror, the polite
few turn away, some laugh, some point,
some throw stones or spit at you. That is
my reality.

The cost of care, borne by the National
Health Service, is also noticed by patients, with
14.4% responses related to healthcare. One
adult patient describes the resource impact of
their XLH:

It's simply a matter of cost... I've had
countless surgeries, appointments, dental
issues, medication, mental health treat-
ment, benefits and other costs over the
years.

An adult patient summed up a lifetime of
treatment for XLH:

The cost of treating me has been astro-
nomical in terms of money and of my
wellbeing. Massive doses of vitamin D from
birth until age five, four tibial osteotomies
at age 18, on alfacalcidol and Phosphate
Sandoz all of my life, two femur CHAOS
surgeries at [age] 48 and 49. Numerous
dental abscesses and subsequent specialist
treatment. Deafness, a hearing aid. Outpa-
tient appointments by the thousands. I
had to give up work at 48 because I could
no longer cope with the pain of XLH.

DISCUSSION

The present study sought to opportunistically
examine the burden of symptoms and treat-
ments of XLH in children, adolescents and
adults. Our study shows a clear evolution and
delineation of XLH disease burden in the three
age groups. We found that, in children, par-
ents/carers reported that the burden of XLH is
centred around conventional therapy, with
dosing regimen and pain being the most fre-
quently reported causes of burden. Conven-
tional therapy causes side effects, such as
abdominal pain and diarrhoea, which impact
the children’s quality of life. The impact on
quality of life extends to the wider family,
underlining the struggle parents/carers have in
ensuing their child adheres to a logistically dif-
ficult treatment regimen.

We have shown that the psychological
impact of XLH becomes very evident in ado-
lescents, with the potential for poorer mental
wellbeing in this age group compared with
younger children, the parents/carers reporting
low self-esteem, lack of self-confidence and
bullying. Overall, there is less centrality in the
thematic analysis for adolescents compared
with that for children, suggesting that from a
parent-proxy perspective, the burden of XLH in
adolescents is multi-factorial and more complex
than in children. The burden of undergoing
elective orthopaedic surgery to correct bone
deformity is now evident.
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In adults, with the exception of anxiety, the
thematic analysis shows that the burden of XLH
is highly centralised. The burden centres around
pain, mobility, bone deformity and orthopaedic
surgery, with many adults requiring multiple
surgeries. Conventional therapy is co-reported
with bone deformity and orthopaedic surgery,
as well as pain, mobility, fatigue and dental
problems featured highly.

A previous qualitative study in XLH set out
to understand the symptoms, impacts and
patient experience of XLH and to evaluate the
face and content validity of two patient-re-
ported outcome measures used as end points in
XLH clinical trials. The study comprised semi-
structured interviews with 18 adults with XLH
[21]. The authors found that the main symp-
toms of XLH were musculoskeletal, pain, sen-
sory, fatigue/tiredness and dental with an
impact on activities of daily living, physical
functioning, emotional wellbeing and sleep. A
conceptual model of XLH symptoms and
impacts as reported by patients with XLH was
developed. The analysis did not evaluate co-re-
porting of symptoms and focussed on adults
only. Additionally, an online survey to describe
the lifelong burden of XLH from the patient and
parent/caregiver perspectives was conducted by
Skrinar et al. [25]. Similar to our study, they
found that pain and impaired physical func-
tioning are described throughout the patient
lifetime [25]. Whilst our study also used patient
advocacy groups to encourage participation,
there was no physician involvement and we
were not as reliant on responder recall. How-
ever, the patient advocacy groups did, in both
studies, introduce limitations. In our study, this
is likely to have centred on the burdens around
available treatments for XLH. The open-ended
nature of the questions would have limited this
bias.

The capturing of patient perspectives in
public open consultation is important, provid-
ing valuable disease burden information that
may be useful in supporting reimbursement
decisions. Patient testimonies detailing experi-
ences with the disease and the health technol-
ogy being assessed provide an opportunity to
communicate first-hand experience to a reim-
bursement body such as NICE. This evidence

can provide a different perspective to address
uncertainties seen in the evidence presented,
along with enabling a decision-making body to
better understand any risks that patients are
willing to take in order to access a new therapy.
This evidence can enable a better understanding
of the condition, the use of associated health
services, and associated benefits, risks and side
effects. Reimbursement bodies can also learn
more about the population and the burden on
patients, families and carers, which contributes
to providing a more complete picture of the
specific disease or condition.

Our study applied a robust qualitative anal-
ysis methodology to assess the patients’ expe-
rience of living with XLH, with parents as
proxies for the child and adolescent perspective.
The robust methodology of using a hybrid
technique coupled with two independent
reviewers generated internal validity in this
study. The approach to the analysis though
means that more than one statement may have
been from the same patient or parent-proxy. We
excluded one clear case of a patient submitting
more than one statement, but we cannot be
certain that there were no others. A further
method to mitigate the bias included only
considering responses from patients or parent
proxies. This ensured that only the description
of burdens provided by those individuals with
direct experience of XLH were analysed.

The choice of the study population impacts
the external validity and transference of the
study findings to other real-world contexts.
Transferability of findings is considered feasible
if the context is judged to be the same [26].
Shenton [23, p. 70) proposed that the accumu-
lation of findings from studies examining the
same or similar topic in different settings has
the potential to provide the foundation for
transferability. The researchers believe that the
respondents to the public consultation were
capable of answering the questions but accept
that there is potential for the responses to be
biased given the context of the consultation
and the strong encouragement and questions
posed by the patient organisations. Nonethe-
less, the themes of their testimonies are not new
to the literature and are familiar to the physi-
cians. Furthermore, the sample size and number
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of responses were larger than many other public
consultations and considered by the researchers
to provide valuable, wide-ranging insights.

CONCLUSION

The findings provide new insights into the lived
experience of XLH. Further research to fully
understand the symptom and treatment expe-
rience directly from adolescents would provide
a better understanding of the impact in this age
group. The improved understanding would
enable services for this age group to be tailored
to meet their needs and support their transition
of care from paediatricians to adult physicians.
Additionally, qualitative research with adults
could provide further insights into their lived
experience and progressive impact of symptoms
and treatments on their daily lives.

Overall our study has identified new insights
into the symptom and treatment burden of
XLH across the lifespan and for the first time
clearly articulated co-reporting of symptoms
and impacts as well as delineating a clear and
progressive difference in burden of XLH
between the age groups. Within the constraints
of the limitations of this study, we have
improved our understanding of the symptom
and treatment experience of XLH throughout
the life of a person living with XLH.
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