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ABSTRACT

Introduction: Vosoritide is the first approved
pharmacological treatment for achondroplasia
and is indicated for at-home injectable admin-
istration by a trained caregiver. This research
aimed to explore parents’ and children’s expe-
rience of initiating vosoritide and administering
this treatment at home.
Methods: Qualitative telephone interviews
were conducted with parents of children being

treated with vosoritide in France and Germany.
Interviews were transcribed and analysed using
thematic analysis.
Results: Fifteen parents participated in tele-
phone interviews in September and October
2022. The median age of children in this sample
was 8 years old (range 3–13 years) and children
had been taking treatment from 6 weeks to
13 months. Four themes document families’
experience with vosoritide: (1) awareness of
vosoritide treatment, uncovering that parents
first heard of vosoritide through their own
research, patient advocacy groups, or through
their physicians; (2) treatment understanding
and decision-making, which found that their
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decision to take treatment is based on a desire to
relieve future medical complications and
increase height for improved independence,
and they consider the extent to which the
treatment has severe side effects; (3) training
and initiation, which showed that the hospital
initiation and training sessions varied consid-
erably both across and within countries, with
different treatment centres taking different
approaches; and (4) managing treatment at
home brings psychological and practical chal-
lenges, which are ultimately overcome with
perseverance and available support.
Conclusions: Parents and children are resilient
to challenges posed by a daily injectable treat-
ment and highly motivated to improve their
quality of life. Parents are prepared to overcome
short-term treatment challenges for future gains
in terms of health and functional independence
for their children. Greater support could ensure
they have the right information to initiate
treatment and manage treatment at home,
which will improve parents’ and children’s
experience.

Keywords: Achondroplasia; Caregivers;
Children; Injectable treatment; Parents; Rare
disease; Treatment experience; Qualitative;
Vosoritide

Key Summary Points

Why carry out this study?

Vosoritide is the first approved
pharmacological treatment for
achondroplasia.

This research explores parents’ experience
of their child starting vosoritide and
administering this treatment at home to
identify future support that can be
offered.

What was learned from the study?

Parents are motivated to initiate treatment
and maintain treatment adherence due to
a strong desire to improve their child’s
long-term health and increase functional
independence.

They encounter psychological and
administration challenges, but they
develop strategies to overcome these.

There is a need to standardise the required
training and support available to all
families onboarding to vosoritide to
ensure they are confident to manage the
treatment at home in the short and long
term.

INTRODUCTION

Achondroplasia is the most common form of
dwarfism and is due to a gain-of-function
pathogenic variant in the fibroblast growth
factors receptor 3 (FGFR3) gene, leading to
impaired endochondral ossification, which has
lifelong implications [1–3]. Clinical indicators
of achondroplasia include short stature, dis-
proportionately short limbs, macrocephaly with
frontal bossing, midfacial retrusion, short fin-
gers, trident-shaped hands, and joint hyper-
mobility [1–5]. Complications such as foramen
magnum stenosis, motor milestone delays,
recurrent ear infections, hearing difficulty, sleep
apnoea, teeth crowding or misalignment, genu
varum, and spinal stenosis are common [2–6].
Pain is also a prominent symptom, particularly
in the back, legs, and joints [2, 3, 7]. Older
children may also struggle with low stamina
and be overweight or obese [2, 3, 6]. These
symptoms have major implications for chil-
dren’s physical, social, and emotional develop-
ment [2, 8], inhibiting children’s ability to
participate fully in school activities, keep up
with peers [3, 9], or engage in self-care practices
[2, 3, 10, 11]. These challenges mean many
children are reliant on assistance or adaptive
devices to carry out typical daily tasks [2, 3, 6]
and often have significant social and emotional
impacts. Children with achondroplasia may feel
self-conscious about being different [2], frus-
trated by unwanted attention, stigmatisation or
bullying [2, 3, 6], or may have an overall sense
that life is more difficult for them [3]. However,
parents and children are highly resilient, and
many exhibit increased empathy for others,
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receiving positive attention and support from a
strong community of peers [6].

Vosoritide is the first approved pharmaco-
logical treatment for achondroplasia [12] and is
approved for at-home daily injectable adminis-
tration by a properly trained caregiver. The
introduction of this treatment requires families
to make new decisions with or for their chil-
dren, and navigating new experiences for their
family while managing the treatment with daily
life. It is known from previous research in
achondroplasia that parents consider pharma-
cological treatment for their child in the hope
of reducing functional and social barriers,
increasing independence, and minimising the
effects of complications [10]. However, treat-
ment decisions require parents to balance the
perceived benefits of treatment with their
child’s identity as a person with achondroplasia
[10]. Regardless of whether they decide to pur-
sue treatment or not, many parents worry
whether their child will in the future be content
with the decisions that they have made [6].

Research in other paediatric conditions that
involve at-home injections such as growth
hormone treatment has demonstrated that
parents face challenges with the administration
process, particularly handling and injecting,
resulting in apprehension for both parent and
child [13]. Parents are impacted by watching
their children experience fear or pain associated
with an injection and worry about causing their
child pain [13, 14]. Research has also shown
that growth hormone treatment interfered with
daily activities and overnight travel, given the
need to refrigerate the treatment, ultimately
impacting dose timing and late or missed
injections [13–16]. Whilst parents may report
challenges with at-home injectables initially,
these typically lessen over time and become
part of daily life [14]. Although it is not yet
known if these experiences will occur for every
parent administering vosoritide, addressing
these factors at an early stage will help to ensure
existing care pathways and support can be
improved to mitigate these challenges and
reduce the risk of non-adherence. Another topic
which has yet to be investigated is how parents
communicate with children about vosoritide,
both prior to its introduction and throughout

ongoing treatment. In general, there is little
evidence in paediatrics about what discussions
parents have with their children about at-home
injectable treatment, how treatment is intro-
duced to the child, or how this may vary in
accordance with the child’s age.

Aim of the Research

Through qualitative research, our primary aim
is to gain insight into parents’ experiences of
treating a child with vosoritide, which have not
previously been described. The current research
aims to explore a parent’s experience of their
child starting a new treatment for achon-
droplasia; specifically aiming to understand
what led to the decision to start treatment, any
facilitators, and barriers to starting treatment;
communication strategies between parent and
child regarding treatment; experience of learn-
ing to administer treatment; and day-to-day
experiences and challenges of administering
treatment at home and how these are over-
come. These insights are expected to inform the
continued development of support for families
administrating vosoritide and any future phar-
macological treatments for achondroplasia.

METHODS

Study Design

As a result of the exploratory nature of the
research questions, a semi-structured qualitative
interview design was chosen for this study.
Interviews were conducted via telephone with
parents of children with achondroplasia pre-
scribed vosoritide in Germany and France as, at
the time of research, these two countries had
the most children prescribed treatment in Eur-
ope. This research sought the feedback of par-
ents primarily as they are the ones
administering the treatment, and we antici-
pated a wide variation in children’s ages in the
sample, with many being too young to be
interviewed. This research was reviewed and

approved by the Royal College of Surgeons in
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Ireland Research Ethics Committee (Record ID
212587255). This study is in accordance with
the Declaration of Helsinki 1964 and its later
amendments.

Recruitment

Parent participants were recruited through
achondroplasia patient advocacy groups in
France [Association des Personnes de Petitie
Taille (APPT)] and Germany [Bundesverband
Kleinwüchsige Menschen und ihre Familien
(BKMF)], through emailing a brief description of
the study to their members. The pharmaceutical
company that sponsored the study was named
in the study description. Interested participants
contacted a research agency, Global Perspec-
tives, where screening determined their eligi-
bility. Participants were considered eligible if
they were over 18 years of age, fluent in German
or French; a parent/primary caregiver to a child
with achondroplasia; and had experience of
injecting their child with vosoritide at home for
at least 1 month. Participants were provided
with an information sheet and consent form
and asked to return the signed consent form if
they wished to be interviewed. Participants
provided written consent to participate in the
research, have the interview audio recorded,
and consented to have the data published (in-
cluding verbatim quotes) that were de-identi-
fied. Once signed consent forms were returned,
telephone interviews were scheduled.

Data Collection

Participation involved a one-to-one telephone
interview which was audio recorded (with the
participant’s consent) and lasted approximately
60 min. Telephone interviews were conducted
by two trained qualitative researchers in the
participant’s native language and were con-
ducted using a semi-structured interview style
(see Table 1 for sample questions), guided by
topics aligned with the research objectives. The
German moderator was a women in her late 50s
with 25 years qualitative moderation experi-
ence across many conditions. The French
moderator was in his early 40s with almost

Table 1 Examples of discussion guide questions

Topic Discussion guide

Awareness of treatment Please describe how you first

became aware of vosoritide

therapy

Decision to start

treatment

Please describe how you made

the decision for your child to

start therapy

Prompts: What resources were
used to make the decision?
How were these accessed? Who
did they consult in the decision-
making process?

Experience of starting

treatment

Once you made the decision to

start treatment, could you

describe your experience of

initiating treatment?

Communicating to

children about

treatment

How was the treatment

explained to your child?

Prompt: At what point was the
treatment explained to the
child?

Treatment challenges Have you experienced any

difficulties administering

vosoritide to your child?

Prompt: What strategies have
been used to manage
challenges? How did the child
react to treatment?

Adherence to treatment Do you experience any

challenges managing the

treatment routine?

Prompt: What makes it
difficult/easy?

Treatment support To what extent have you

received support since

initiating treatment?

Prompt: Who provided this
support? What type of support
was received?
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20 years of moderation experience. After com-
pletion of the interview, participants were given
a payment of €75 for their participation.

Analysis

Interviews were audio recorded and transcribed
into English. The transcripts were then pseu-
donymised (any people/place names or identi-
fying comments were removed and transcripts
were numbered). The transcripts were subse-
quently analysed using inductive thematic
analysis [17] which involves identifying themes
within and across the interviews aligned with
the objectives of the research. There were two
experienced qualitative analysts, both with
undergraduate and postgraduate qualifications
in psychology, coding and analysing the tran-
scripts (SN & KB). MAXQDA 2022 was used to
assist with coding and extraction.

Each analyst initially familiarised themselves
with three randomly chosen transcripts to
generate a broad understanding of the patients’
experience. After familiarisation, analysts inde-
pendently developed initial codes before dis-
cussing and aligning on a common coding
framework. Each analyst then independently
coded the same transcript, coding every seg-
ment of text that was relevant to the objectives
of the research. Afterwards, the analysts com-
pared codes, discussed them, and amended
them to ensure alignment, before dividing up
the remaining transcripts and coding them
independently.

Once all transcripts were coded, the analysts
examined the codes together to explore pat-
terns, similarities, and relationships that could
be assigned to a particular theme. The initial
themes were then reviewed and modified in the
context of the data they relate to, to determine

whether the data supported it sufficiently, and
whether they are coherent. The analysts also
examined each theme in the context of the next
theme, to ensure they are relatable, but distinct
from each other. The analysts finally refined
and defined the essence of each theme and
identified the most effective quotations to sup-
port the theme.

RESULTS

Study Population

Fifteen parents from France (n = 7) and Ger-
many (n = 8) participated in the research inter-
views. Their children ranged from ages 3 to
13 years old and had been on treatment for a
median of 12 months (see Table 2 for full par-
ticipant data). The sample size in this research,
although representative of similar research in
this field, reflects that recruitment was chal-
lenging, given that this is a new treatment. The
median age of children in France was consider-
ably higher than those in Germany as treatment
in France was made available through pre-
commercialisation, leading French physicians
to prioritise older children for treatment to
maximise potential benefit before their growth
plates closed. The four themes described here
follow a sequential order documenting families’
experience, from first awareness of vosoritide to
decision to take treatment, training, and initi-
ation, to managing treatment at home. See
Supplementary Appendix 1 for further quota-
tions to support the themes described.

Awareness of Vosoritide Treatment

Diagnosis of achondroplasia typically occurred
prenatally or in infancy, leaving many parents
concerned for their child’s future and eager to
find solutions. Particularly in the case of parents
of older children in the sample, when their
children were infants, they were proactive in
terms of searching for innovative treatment
solutions through independent online research.
Through this research, three parents mentioned
that they became aware and learnt about

Table 1 continued

Topic Discussion guide

Treatment motivations How do you and your child

stay motivated to continue

administering vosoritide?
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vosoritide at a very early stage, in some cases
whilst the drug was still in development, and
monitored its progress through clinical trials,
getting additional information from patient
advocacy groups.

‘‘The first time was actually already back in
2012… when my child was born. When
[he] was born, we checked to see who
would be the first person to contact in
Germany. And then we drove to [a physi-
cian]. And, um, I think [this physician] was
the one who told us about it.’’ (Parent of a
10-year-old, Germany)

For some parents, their physician introduced
vosoritide and was a leading source of infor-
mation. Specifically in France, physicians in the
network of expert centres for skeletal dysplasia
prioritised offering this treatment to children
over the age of 7 years. Therefore, the referring
expert physician systematically called eligible
families to give the information and propose
inclusion of the child into the vosoritide early
access program. For other families, their physi-
cian may have first mentioned the treatment,
but they received much of their information
from the patient advocacy groups, and others
reported presenting their research to their
child’s physician, stressing their interest in the

treatment, and repeatedly requesting they be
kept informed of its development.

‘‘I followed very closely… every 6 months
or something, the news to see a bit how it
was doing… so I saw the doctor who fol-
lowed us… and I showed her the articles by
BioMarin saying that the treatment was
available since December and so… that’s
it.’’ (Parent of an 11-year-old, France)

Patient advocacy groups typically led by
parents or other family members also played a
prominent role in heightening awareness of
vosoritide amongst families in this sample,
particularly in Germany. As with all aspects of
achondroplasia, the patient advocacy groups
cemented themselves as leaders in information
sharing regarding vosoritide, arranging semi-
nars from professionals and parents involved in
clinical trials, and senior members of the advo-
cacy group with experience of treating their
child with vosoritide shared this experience
with others. The advocacy groups also guided
parents to physicians who could provide opti-
mal care involving vosoritide and made parents
aware of how to apply for treatment through
pre-commercialisation routes.

‘‘It’s always been totally dedicated to pro-
viding data and information about the
study. We had numerous calls, and

Table 2 Sample demographic information

Germany France Total

Parent participant (N) 8 7 15

Parent’s sex (N)

Male 1 1 2

Female 7 6 13

Children’s sex (N)

Male 6 4 10

Female 2 3 5

Children’s age (median,

range)

6 years (3–13) 11 years (8–12) 8 years (3–13)

Treatment time (median,

range)

10 months

(6 weeks–13 months)

12 months

(4–12 months)

12 months

(6 weeks–13 months)
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exchange opportunities regarding the
children, and the families who participated
in the study spoke, and there was even a
ten-year-old who injected himself, and we
could watch all that. They’re totally
engaged and really also totally neutral.’’
(Parent of a 3-year-old, Germany)

Treatment Understanding and Decision-
Making

Parents take primary responsibility for the
decision to initiate treatment. Child involve-
ment varies, with younger children not
involved in the decision as parents feel their
child cannot understand. For parents who have
known about the treatment for several years,
they considered whether they would initiate
treatment at this earlier stage, even before
approval. For the majority, this meant the
decision to initiate treatment was made before
consulting with a physician. Whilst parents
may accept some input from trusted individuals
such as expert physicians, patient advocacy
groups, or parents with children on vosoritide,
parents stressed that the decision to pursue
treatment was theirs, and extended family
members were often not informed until the
final decision was made.

The degree to which children were involved
in the treatment decision was variable across
families, depending on parental certainty and
the child’s age. For children that parents con-
sidered old enough (ages ranging from 6 to
13 years), parents often led the discussions with
their child and provided information, some-
times shaping this information to what was
important or would resonate with the child,
with any concerns raised by the child alleviated
by parents. Sometimes physicians or psycholo-
gists (offered as standard of care in France) talk
to parents and children about treatment before
a decision is made, but this is not available for
every family. However, it was reported that
when physicians did talk to children, they did
not tailor the discussion to the child. Where the
child was involved in the decision, they often
had the final say.

‘‘It involved him directly so, in any case, if
he had doubts or if he hesitated… it was his
decision to make. He is not 5 so….’’ (Parent
of an 11-year-old, France)

Parents reported that child-related drivers for
treatment were linked to increased height and
ability to participate in valued activities as
children. In this research, there was not a clear
difference in motivations or concerns amongst
older and younger children, as this was not
directly explored. Concerns from children,
where mentioned by parents, were related to
needle phobia, and two children expressed
concern about losing their identity as a little
person.

‘‘And so, at the beginning she flat out
refused, she said she didn’t want the
treatment because it scared her to… stop
being a little person.’’ (Parent of a 12-year-
old, France)

Two parents were concerned about how their
child might feel about the decision in later life
and did not want them to feel they had missed
out on an opportunity. Similarly, parents stres-
sed the importance of making sure children
made their decision for the right reasons, e.g.
not denying treatment because of needle pho-
bia. Although parents tried their best to discuss
treatment with their children, age-appropriate
treatment resources were not provided, and it
was raised whether their child truly understood
the treatment.

Parents’ decision to initiate treatment was
based on three key variables: reduction in
health-related complications, gain in height to
increase functional independence, and per-
ceived side effects associated with vosoritide.
With regards to complications, parents were
particularly interested in reducing the need for
surgery to correct bone deformity, misalign-
ment of joints, and constriction along the
spinal column. Gain in height was not impor-
tant as an outcome itself but rather in relation
to the reduction of height-related difficulties
and increasing independence in later life.
Lastly, parents also considered their decision by
assessing perceived serious side effects with
vosoritide. Parents felt reassured by the side
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effects described in the clinical trial results and,
overall, they trusted the European Medicines
Agency (EMA) not to approve vosoritide unless
it was safe.

‘‘During the phase III of the study, scien-
tific publications of the results of the
phase II of the study came out. They were
very interesting to read, and then the
approval came at some point, and I know
that if something is approved, then it’s
something that I trust. People who are
more familiar with the matter than I have
dealt with it intensively before it is
approved.’’ (Parent of a 7-year-old,
Germany)

Training and Initiation

Hospital initiation and training sessions varied
considerably both across and within countries,
with different treatment centres taking different
approaches. These sessions varied in terms of
duration, tests done, information session for-
mat, and first injection delivery. Baseline test-
ing, including at least height, weight, X-ray,
MRI, and blood tests, were typically done in the
hospital; however, one parent each in France
and Germany reported tests occurring in a local
clinic in advance. Whilst some initiation ses-
sions were one-to-one, the majority occurred
alongside other parents and children, and who
delivered this session often differed, ranging
from nurses, physicians (endocrinologists,
geneticists, paediatricians) or a pharmaceutical
representative. In some cases, it was a combi-
nation of these disciplines delivering the session
together. This difference in the sessions meant
that some families did not have an opportunity
to have a personalised conversation about the
treatment.

Whilst first administration typically occurred
in the hospital, there was variation noted in
who delivered the injection and who was pre-
sent in the room. Many children received the
first vosoritide injection in front of other fami-
lies, which was sometimes a cause for distress.
Although this was often administered by a
healthcare professional, parents were some-
times expected to inject their child, and

reported feeling nervous in front of other fam-
ilies. In France, many parents just observed the
first injection, as it was anticipated they would
receive more hands-on training with a nurse at
home, whereas in Germany, this session typi-
cally provided parents with starter kits and the
opportunity to practise with saline, whilst
children observed or practised on stuffed
animals.

Parents in France received at-home nurse
support for a period from the state to help
adjust to injections for up to 30 days, a service
not offered in Germany. These parents in France
received at-home nurse training which taught
aspects of administration which were not cov-
ered sufficiently during hospital initiation (e.g.
the proper injection angle for administration
and how to hold the syringe), and it was
reported that parents and children were reas-
sured by the nurse’s support and guidance.
However, one parent in France felt uneasy
about injecting and believed that it was the role
of medical professionals to administer injec-
tions, resulting in prolonged nurse administra-
tion assistance from a private nurse as much as
12 months after initiation. Whilst two German
parents suggested the opportunity for at-home
feedback and training would be beneficial, most
adjusted to at-home injections without addi-
tional support from a nurse. Although one-time
at-home nurse support was available to German
families through a pharma-sponsored patient
support program (PSP), it is unclear whether the
support on offer was clearly communicated as
most did not avail of this service.

‘‘I need someone who can inject and show
me how to hold the needle (syringe). I
know some parents locally, just had the
nurse come in for the first two weeks.’’
(Parent of a 6-year-old, Germany)

Managing Treatment At Home

Administering vosoritide at home is a consid-
erable psychological challenge for most parents,
regardless of prior medical experience. Parents
express that although the actual injection is
unpleasant, the psychological challenge of
injecting their own child is particularly difficult.
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Parents worry about hurting their child or get-
ting the injection wrong, and the concept of
breaking their child’s skin is a significant psy-
chological barrier. Those from medical back-
grounds express that whilst they may be
competent in the act of injecting, the challenge
of doing so to their own child is often under-
estimated. Whilst parents from various back-
grounds reported that overcoming this barrier
was difficult, most eventually did, and some
parents chose to share responsibility for inject-
ing to limit the impact on their relationship
with the child.

‘‘For the nurses when you are trained all
that... I always have this feeling that for
them it is all normal, you know?... But
getting past the barrier of your child’s skin,
all that. Actually, it’s more of that side kind
of... The whole mental thing for parents’’
(Parent of an 11-year-old, France)

Parents face a variety of challenges when
learning to inject vosoritide at home, such as air
bubbles, difficulty with reconstitution, learning
what angle to inject, learning which injection
sites work best for their child, and broken, bent,
or dropped needles. Given the challenges some
parents report experiencing during the injec-
tion process, parents demonstrate tremendous
perseverance and persist with treatment, and
over time they discover adaptations to over-
come challenges, such as using a pen to tap the
syringe to remove air bubbles. Despite their
resilience, parents do wish for the injection
process to be simplified, with suggestions
including shortening the injection process and
developing a pen for children to self-administer.

‘‘After two or three weeks, you’ve got a
total lock on it. It’s very difficult at first,
with these air bubbles. Knocking them out.
But you get better at all that over time.’’
(Parent of a 13-year-old, Germany)

Whilst most children tolerated initial injec-
tions reasonably well, two children reacted
poorly at first by crying, screaming, or refusing
to sit still. Parents adopted a variety of strategies
to help children accept and cope with injec-
tions, such as rewards, incentives, or distrac-
tion. Over time, most parents sought to

establish vosoritide as a regular part of daily life,
and gradually phased out the need for rein-
forcement, shifting instead to a focus on cud-
dles and family time. Many parents sought to
alleviate fear by getting children involved with
the injection process; however, this depended
on parents’ beliefs and children’s preferences.
Children of all ages were involved in the process
by allowing them to help prepare the treatment
or make decisions about the administration,
such as injection site. Parents expressed that
this was helpful in terms of giving children a
sense of ownership in the process.

‘‘I think the path there is far more impor-
tant, so that she is deciding—self-deter-
minedly—how... and when we’re going to
do it... I notice that her acceptance to
receive the injection is much greater when
I let her co-determine this whole procedure
from the beginning. That helps enor-
mously’’ (Parent of a 3-year-old, Germany)

Vosoritide must be stored in a cool environ-
ment (below 30 �C for a single period up to
90 days) and be administered at approximately
the same time each day, or minimally within a
12-h window [18]. Therefore, short- and long-
term travel requires considerable planning and
organization. Parents discuss challenges being
away from home, either just for the day or for
long-term travel, if it coincides with the time
that the injection is required to take place.
Parents need to ensure they are bringing
enough treatment supply and injection materi-
als with them, e.g. if they decide to stay longer
than planned, or if a needle breaks, etc. They
also need to plan that they will be able to inject
at a suitable time, either back at home or while
away from home. Parents also need to plan how
they will keep the treatment reliably cool for
the time while travelling. It was also apparent
that a small number of parents have been led to
believe by their physician that they cannot
travel. Although parents face difficulties with
travel and maintaining a consistent treatment
schedule, particularly during holiday times or
where children are involved in activities, this
did not appear to impact adherence. Whilst
some parents may have shifted the injection
time slightly to accommodate activities, all
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reported consistently administering the injec-
tion within the allotted treatment window.

‘‘I prefer to lose some efficiency from the
treatment... by doing it sometimes 3 or 4 h
later... but making the most of the
moment we are living um... rather than
submitting absolutely to the schedule of
19 h on holiday while we are doing some-
thing cool.’’ (Parent of an 8-year-old,
France)

Parental persistence with treatment appears
to be driven by a strong focus on outcomes,
with parents willing to experience short-term
difficulties if they lead to long-term quality of
life benefits for their child, such as increased
mobility and reduced need for surgeries. Parents
and children may notice changes in height
through measurement or changes in the fit of
clothes and shoes, with even small increases
motivating them to continue with treatment.

‘‘When she’s walking and holding my
hand, I don’t have to stretch my arm down
so much, but it’s a little easier. So, some-
thing certainly has happened.’’ (Parent of a
13-year-old, Germany)

DISCUSSION

This study aimed to provide insight into the
experiences of parents whose children have
started vosoritide treatment in France and Ger-
many. The findings outline how families
become aware of the existence of treatment, the
considerations around the treatment decision,
and how they learn about treatment in detail.
In addition, the research provides insights into
how parents are trained to administer the
treatment, the challenges they encounter
administering a daily injectable at home, and
how they overcome these challenges.

This research showed that first awareness of
treatment is driven in part by parents them-
selves, who proactively look for solutions early
on through continuous independent research,
talking to their physicians, and seeking support
elsewhere if necessary. The patient advocacy
groups act as advocates for others, leading,

teaching, and driving awareness of how to
access vosoritide. Parents were typically careful
about the sources they trusted when research-
ing achondroplasia treatments, relying mostly
on clinical trial information or information
shared by the patient advocacy groups. How-
ever, some parents may make their decision to
initiate treatment as they explore information
and attend seminars with patient advocacy
groups, and not necessarily through a person-
alised one-to-one consultation with their
physician. However, in France, parents of chil-
dren older than 7 years were directly invited to
initiate treatment. For parents that may not
speak to a physician, it is possible that some
parents could have misinterpreted or misun-
derstood some information, or relied on peers,
raising the question of whether they had suffi-
cient understanding when deciding whether to
pursue treatment, or whether more support is
needed to probe understanding or guide deci-
sion-making prior to initiation.

As in previous research, the parent’s decision
to initiate treatment was driven by a desire to
reduce medical complications [10] and increase
height for functional independence [7, 10].
Height gain alone was not a sufficient cause to
pursue treatment, and parents focused on the
quality-of-life benefits that come with increased
independence. Another influencing factor, not
found in previous research, was the influence of
findings of minimal side effects of treatment.
Parents that chose the treatment were very well
informed and felt as confident as they could be
of the low risk of side effects. Although parents
did acknowledge uncertainty about long-term
outcomes, it appears that parents were making a
risk–benefit assessment related to treatment,
with the long-term benefits outweighing the
long-term unknowns.

Previous research has highlighted the diffi-
culty of balancing the decision to initiate
treatment with the child’s identity [10]. This
finding was also evident in this study, as two
parents spoke of their child raising the concern
of not wanting to lose their identity as a little
person. Regardless of whether they did or did
not decide to initiate treatment, parents were
concerned that their child might question their
decision, particularly for parents of younger
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children when parents have to make the deci-
sion for them, a finding raised previously [6]. As
treatment begins to be offered to children at a
younger age, more parents may have to con-
sider this as they will not be able to ask their
child for their opinion.

Parents’ approaches to child involvement
vary according to the child’s age and their own
beliefs about treatment. Findings suggested that
parents were less likely to involve younger
children in treatment decisions. For younger
children, injections are positioned as something
good for the child which they must do, whilst
older children are given the opportunity to ask
questions about treatment, and typically make
the final decision. However, healthcare profes-
sionals often do not alter their explanation of
treatment for children, and no child-specific
information materials are currently available for
families. As treatment becomes available to
more parents of younger children, age-appro-
priate information is likely to become more
critical to help parents facilitate conversations
with their child if they so wish.

Parents in this sample did demonstrate con-
cern about children’s pain and discomfort dur-
ing at-home injections; however, this did not
appear to lead to non-adherence. This contrasts
with previous research in similar areas [14, 16].
Parents may be especially committed to per-
sisting through challenges and identifying
strategies for reducing burden to both them-
selves and their children given the lack of
alternative treatment options [15]; however,
this is a hypothesis which warrants further
investigation. As in previous research, parents
reported a reduction in barriers over time as the
family adjusts to treatment [14]. Child refusal
was not commonly mentioned in this sample,
but when mentioned was typically in relation to
younger children at the beginning of treatment.
This may be due to young children’s (under
3 years old) inability to understand the
treatment.

Parents of children treated with vosoritide
experience a steep learning curve when learning
to administer at-home injections, a finding
which supports previous research [14]. It is
important to note that families in Germany
have access to a full set of vosoritide materials

and a pharmaceutically sponsored PSP. How-
ever, as families in France were part of the early
access program, they could only have limited
access to treatment start materials or the PSP
created by the pharmaceutical company. How-
ever, it should be noted that available support
improved with the development of a special
therapeutic workshop in late 2022.

Many parents in this sample in France were
supported strongly by publicly funded home
care nurses who helped to reduce the burden of
multiple healthcare visits. This support may be
required for vosoritide injections given the ini-
tial challenges parents can experience adminis-
tering an injection to their child (and due to the
need for cool storage and challenges with the
injection device and reconstitution) [13, 14].

Parents also faced some challenges in terms
of maintaining a consistent treatment schedule.
This was especially true where parents wanted
to travel, or with older children who took part
in more activities evident in previous research
amongst families administering growth hor-
mone treatment [13–16]. This is something
which will likely become more important in the
future, as parents continue treatment over the
course of years and seek to travel more and have
a normal life.

The main limitations of this study centre
around the participant sample. Participants
were recruited through patient advocacy
groups; therefore, some findings, such as the
level of support from the patient advocacy
groups, may not be generalisable to other fam-
ilies not heavily involved with them. In addi-
tion, as this research sought the opinions of
parents who accepted the treatment regarding
awareness and the decision to take treatment,
we do not have insights from families who
decided against initiating the treatment. The
sample was made up of mainly mothers, which
means fathers’ opinions are not well repre-
sented. The median age of children in the
sample was 8 years old (see Table 1 for break-
down per country). Therefore, parents had been
aware of and waiting for treatment for a long
time and were potentially more well-informed
compared to parents of younger children. The
sample size was small, and only located in two
countries, which limits the ability to generalise
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the findings to parents from different back-
grounds and countries. However, achon-
droplasia is rare, and vosoritide is a new and first
therapy for this condition, so it is important to
capture families’ experience at this early stage.
The strength of this study is that it is the first
study to document, in depth, the experience of
parents initiating a new treatment for
achondroplasia.

CONCLUSION

Current awareness and information routes are
driven largely by parents themselves, patient
advocacy groups, and by specialist physicians in
expert centres. There is an opportunity to sup-
port greater awareness through other sources,
such as non-specialist physicians and other
healthcare professionals caring for children
with achondroplasia. Greater support to ensure
parents have the right information to make a
decision is needed. This research provided
insight into the key aspects of decision-making:
medical complications; height gain for inde-
pendence; knowledge of serious side effects; and
for children, loss of identity; and fear of needles.
These insights can be used to frame discussions
with parents and children, and tailor age-ap-
propriate support materials to ensure that all
aspects of the treatment that families have
questions about can be addressed. Although all
families received training, it was inconsistent
and left families with some gaps in knowledge,
skills, and confidence, which can impact their
ability to manage treatment at home. Although
parents find strategies to overcome these chal-
lenges, greater support could ensure they have
the right information and support which will
improve parents’ and children’s experience and
the likelihood of maintaining adherence to
treatment. There is an opportunity to stan-
dardise training and support materials to pro-
vide support that addresses the specific
challenges patients have reported in this
research.

Overall, this research has shown that parents
and children are resilient to challenges and
highly motivated to improve the quality of life
of their children and prepared to overcome

short-term treatment challenges for long-term
gains in terms of health and functional inde-
pendence for their children.

ACKNOWLEDGEMENTS

The authors would like to thank the parents
who gave their time to share their experience
for this study. Thank you to the Patient Advo-
cacy Associations in France (Association des
Personnes de Petitie Taille [APPT]) and Germany
(Bundesverband Kleinwüchsige Menschen und
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