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Abstract

Background Fabry disease is a rare inherited disorder resulting from deficient a-galactosidase A enzyme activ-

ity. Common disease manifestations are sweating abnormalities, neuropathic pain, gastrointestinal symptoms

and fatigue. Challenges are faced by health care professionals in evaluating symptom burden in the current clinical
setting, and the demand for alternative methods for monitoring disease-specific symptoms has seen an accelera-
tion in recent years. Smartphone technologies offer the potential for continuity of care and surveillance. As a part
of a quality improvement project, a disease specific app was developed in collaboration with a software company
(Health Touch Ltd) and made available for patient use in May 2018. The Fabry mobile app records five categories:
pain, gastrointestinal symptoms, sweating, activity levels, medications. Fabry disease patients with gastrointestinal
and pain symptoms attending the Lysosomal Storage Disorders Unit of the Royal Free London NHS Foundation Trust
were reviewed to assess eligibility and invited to download the app for recording their symptoms (activity, sweating,
pain and gastrointestinal) and medications. Patient-generated data were transmitted to a secure website for clinicians
to review.

Results One-hundred and thirty-nine symptomatic Fabry disease patients who had a smartphone (iPhone

or android) were invited to download the app. Sixty-seven patients (26 males and 41 females; median age, 49 years
[range, 20-81]) downloaded and tracked the Fabry App at least once. The median frequency of use per patient was 6
(range, 1-629). Pain in the hands and abdominal pain were significantly higher (p=0.009 and p=0.007, respectively)
in patients with classic phenotype compared with patients with non-classic phenotypes.

Conclusions We demonstrated the feasibility and acceptability of a smartphone app to facilitate the remote assess-
ment and monitoring of Fabry disease symptom burden on a daily/weekly basis, as an alternative to the current
standard of care that requires patients to recall their symptoms during 6 to 12 monthly annual clinic visits. Patients
who were more likely to use the app had greater disease burden. This innovation has the potential to assess disease
progression, early therapeutic intervention, thereby decreasing the burden of morbidity and mortality among Fabry
patients, and to record long-term effects of Fabry-specific therapies.

Keywords Fabry disease, Smartphone applications, Patient reported data, Disease monitoring, Disease management

*Correspondence:

Uma Ramaswami

uma.ramaswami@nhs.net

Full list of author information is available at the end of the article

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://orcid.org/0000-0002-4703-7447
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13023-023-02999-6&domain=pdf

D'’Amore et al. Orphanet Journal of Rare Diseases (2024) 19:13

Background

Fabry disease (OMIM 301500) is a progressive x-linked
inherited disorder caused by pathogenic mutations in the
GLA gene leading to deficient or absent a-Galactosidase
A (a-Gal A) activity [1, 2]. Depending on the mutation,
the enzyme activity may be reduced or abolished. Defi-
ciency in the a-Gal A activity leads to a progressive
intracellular accumulation of glycosphingolipids, mainly
globotriaosylceramide, in the lysosomes of various cell
types throughout the body [2—4]. Glycosphingolipid stor-
age initiates a cascade of events, beginning with the dys-
function of basic metabolic processes at cellular level and
progressing to cell death and inflammatory events that
ultimately lead to irreversible organ damage affecting
kidneys, heart and nervous system [3, 5].

Fabry disease is characterized by a large genotypic
and phenotypic spectrum: the two most common clini-
cal phenotypes are the classic and non-classic phenotype
(often referred to as later-onset or atypical form) [2]. In
the severe classic form, signs and symptoms of Fabry
disease typically emerge in childhood or adolescence
and include neuropathic pain, primarily acroparesthesia
(i.e. burning sensation in the hands and feet) and sweat-
ing abnormalities (i.e. hypohidrosis or anhidrosis), and
gastrointestinal problems (i.e. abdominal pain, nausea,
vomiting, bloating, and alternating episodes of diarrhoea
and constipation related to gastrointestinal dysmotility
caused by autonomic dysfunction), which can substan-
tially influence health-related quality of life [6—8]. Pro-
teinuria, electrocardiographic changes and retinal vessel
tortuosity have also been recently described in childhood
Fabry disease [9-11]. In adulthood, Fabry manifestations
cause early and significant cardiac, renal and cerebro-
vascular manifestations [12]. In contrast, the less severe
later-onset variants are characterized predominantly by
asymptomatic childhood and a progressive development
of cardiac, renal and/or cerebrovascular manifestations
in adulthood [12].

Current healthcare needs are based on intermittent,
face-to-face monitoring of Fabry symptoms and signs at
clinic appointments every 6—12 months; however, Fabry
symptoms are often variable and difficult to monitor, in
particular the gastrointestinal and pain symptoms as well
as their impact on day-to-day living. There are various
quality of life questionnaires, including a disease spe-
cific health- and pain-related questionnaire for paedi-
atric Fabry disease [13], which is completed by patients
at clinic visits only—usually once every 6—-12 months—
and is considered a reliable tool for monitoring pain and
optimising its management. However, when patients
are reviewed once or twice a year it can be difficult to
get a detailed picture of their symptoms since the last
assessment.
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Mobile phones and tablets are widely used, with
an estimated median of 76% of the population across
advanced economies, including children, regularly using
these devices [14]. Increasing number of mobile phones
is now classed as smartphones, with capabilities of using
applications or apps. Recent advances in portable tech-
nology, such as the development of mobile health apps,
make smartphone ideal tools to increase peoples’ engage-
ment in their own health and lifestyle management,
and—in partnership with heath care professionals—the
opportunity to personalise and tailor patient’s care and
for continuous monitoring thus offering a potential to
optimise treatments. Such tools are currently being used
in various health care settings, such as general practi-
tioner surgeries and hospitals for monitoring diabetes
and liver transplant patients respectively [15, 16].

In partnership with Health Touch Ltd, a software com-
pany that uses web and mobile technologies to bring
together healthcare professionals and patients, we devel-
oped a bespoke Fabry App to provide patients with the
opportunity of monitoring the day-to-day variations in
their symptoms and of being able to view changes over
a period of time, and clinicians with the possibility of a
regular, remote monitoring of symptoms to gain a bet-
ter understanding of longer-term symptom management
and treatment effects. As part of this, we conceived and
developed a unique pain tracker which includes a visual
analogue scale (Figs. 1, 2). In this quality improvement
project, our main aims were (1) to evaluate whether
Fabry disease patients would download and use the app;
and (2) to evaluate their engagement in using the app
thereby enabling health care providers to capture changes
in their symptoms.

Methods

Design

We conducted a feasibility project of a mobile app as
part of routine service evaluation, designed for the
management of pain and gastrointestinal symptoms in
patients with Fabry disease. Patients were consented and
instructed in the use of the app during their routine clinic
appointment. Symptoms and medications were reviewed
at outpatient clinical appointment. Patients and health-
care providers were also interviewed for feedback to
obtain qualitative data.

The technology platform—health touch

Health Touch is a cloud-based application that can be
downloaded to any Apple or Android phone or device.
“Cloud” computing means that data are stored in an
online secure location. This data is accessible from any
computing device to those with the correct authority to
access this information safely, via the use of password
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Fig. 1 Fabry App development process. The figure summarises the development process and design of the Fabry App

protection. The Health Touch platform is a Registered
MHRA Class 1 non-measuring device. Data is protected
by user ID and password in the mobile app and is also
protected in transit using transport layer security (TLS)
encryption and protected in storage by encryption and
strong password protection, housed in facilities using
physical security measures. Health Touch Ltd also works
to a clear, documented privacy policy and conforms to
the NHS Data Protection Toolkit standards.

Health Touch has two parts: a simple and accessible
app for patients to record key stats and medications and
a website for clinicians to review patients home monitor-
ing data as charts, forms and history.

Entering trackers is quick and simple for patients. They
receive reminders to track and can see messages from
clinicians.

Clinicians can set thresholds for patient symptoms,
set tracking reminders, send messages and see patients’
medications via text and photos. Clinicians can also
monitor tracking adherence in addition to symptoms via
the website.

Patients consent to share data with the service. The
consent message is clear and simple; patients must
actively agree for their data to be shared.

The Fabry App

The Royal Free lysosomal storage disorders unit (LSDU)
lead, Uma Ramaswami, conceived the idea of the app
and, together with Mark Mckie, collaborated with Health
Touch team to design additional screens and functions
to create the Fabry App, based on the Health Touch
platform.

The Fabry App is a simple, accessible portable tech-
nology that allows patients to record key trackers (i.e.,
activity, gastrointestinal symptoms, pain, sweating)
and medications (see Figs. 1, 2, 3, and Additional file 1:
Appendix S1 for details). This disease specific app has
been developed using published and routinely used ques-
tionnaires, such as the Fabry specific paediatric health
and questionnaire (FPHPQ) [13] and Royal Free Fabry
assessment questionnaire (Additional file 1: Appendix
S2).
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Fig. 2 Overview of the Fabry App. The figure shows the app launch screen with options to enter data into ‘Trackers, read/write ‘Messages, read

‘Medications, enter ‘Patient Passport’information and adjust ‘Settings' Via ‘Trackers'the patient can choose from a category of symptoms (activity,
gastrointestinal, pain, sweating). The patient is asked to enter tracker information on a weekly basis. He/she is also asked to complete and submit
a Quality of Life form every month via the app

The information provided by patients is transmitted monitoring data. The data is secured by encrypting, (i.e.,

electronically to a secure, password protected website
for medical professionals to review the patients home

converting information or data) into a code, especially to
prevent unauthorised access.
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Fig. 3 Clinician portal. Patient information is transmitted electronically to the secure website for clinicians to review patients home monitoring
data. The clinician can see the tracker information, monthly Quality of Life form and messages via website. Thresholds can be set, tracking reminders
sent and medications entered. Data can be seen in graphical format as well as exported in a table format for analysis

A data protection impact assessment (DPIA) was car-
ried out by the Information Governance Team of the
Royal Free London NHS Foundation Trust to identify
potential privacy risks and explore the potential impact
of this service improvement on the data subject’s right,
and to ensure its compliance with the requirements
of the Data Protection Act and general data protec-
tion regulation (GDPR). At all levels, the security and
confidentiality of the information and the patient has
been approved and comply with the Data Protection
Legislation.

Patients
A screening questionnaire (Additional file 1: Appendix
S2) with questions to ascertain eligibility was adminis-
tered to 400 patients with a confirmed diagnosis of Fabry
disease attending the LSDU at the Royal Free London
NHS Foundation Trust (RFL) in 2018. Screening ques-
tionnaires were then reviewed to find suitable candi-
dates. Patients who had smartphones (either iPhone or
Android) and who had gastrointestinal and Fabry-related
pain symptoms were invited to download the Fabry App
after providing informed consent. The patients included
those diagnosed with classic and non-classic disease vari-
ants. As this was a pilot quality improvement project, we
did not have the resources to develop the app in differ-
ent languages other than English; however, the app was
designed with an intuitive and easy-to-use interface, and
with powerful visual cues to help users navigate it effec-
tively, including non-native speakers (Fig. 2).

Once recruited, patients received phone calls from
the Lysosomal Storage Disorders Unit team to assess
progress and remind patients to use the app.

Data

Data on symptoms and medications were entered by
patients using the app and transmitted electronically to
a secure website for clinicians to review. The download-
able patient monitoring data were reviewed by the clini-
cal team on a regular basis between clinic appointments
to evaluate the impact and/or worsening of pain and gas-
trointestinal symptoms, and its impact on the patients’
quality of life. The clinical team could contact the patient
if there were concerns in between clinic appointments
either via message through the app or by telephone call,
and the patient reported outcomes were also discussed
during their follow-up appointment (face-to-face or tele-
phone clinic) every 6—12 months. However, since the app
was conceived to monitor day-to-day variability and not
designed to answer to emergency queries and/or to assist
patients with health conditions requiring urgent medical
attention, patients could contact the clinical team only
via telephone call and not via message through the app:
this was clarified to patients to ensure a proper use of the
app and that no urgent or emergency calls from patients
were missed.

Statistical analysis

A formal sample size calculation is not required for pilot
and feasibility studies [17]. Descriptive data are described
as number and percentage for categorical variables, and
median (range) for continuous variables. Two-sample
t-test was conducted to investigate differences between
patients with classic phenotype and those with non-clas-
sic phenotype. All the statistical tests were performed
using the NCSS software (Kaysville, UT, USA); the null
hypothesis was rejected when the p value was <0.05.
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Results

Patient characteristics

After screening 400 consecutive adult Fabry patients
attending the LSD clinic, 139 patients who had pain and/
or gastrointestinal symptoms and owned a smartphone
were invited to participate to the study. Of these, 72
(52%) did not download/track the Fabry App, while the
remaining 67 (48%) used it at least once. Patients who
did not use the Fabry App had a median age of 46 (range
17-77) years, 23 had a clinical diagnosis of classic phe-
notype (7M:16F) and 41 had a diagnosis of non-classic
phenotype (22M:19F). Patients who used the Fabry App
had a median age of 49 (range 20-81) years, 17 (7M:10F)
had classic phenotype and 50 (19M:31F) had non-classic.
The majority of patients who used the Fabry App were
on Fabry-specific treatments (28 on enzyme replacement
therapy; 21 on oral chaperone; and 1 on other treatment),
while 17 were not on any Fabry-specific treatment. Base-
line characteristics of participants are summarised in
Table 1.

Mobile device-related data

Data entered between May 2018 and December 2022
were reviewed. During this period, the median fre-
quency of use of the Fabry App was 6 entries per
patient (range, 1-629); a slightly higher frequency of
use was observed in patients with classic phenotype
(median entries, 6 [range, 1-629]) compared with those
with non-classic phenotype (median entries, 5 [range,
1-120]). Forty-four patients (9 [4M:5F] with classic
phenotype and 35 [13M:22F]; 11 [25%] were not on
Fabry-specific treatments) had at least one entry per
month, 16 (6 [1M:5F] with classic phenotype and 10
[6M:4F] with non-classic variant; 4 [25%] were not on
Fabry-specific treatment) had two or more (up to 34)

Table 1 Patient characteristics

Characteristics

Age (years), median (range) 49 (20-81)
Gender, n (%)

M 26 (39)
F 41 (61)
Clinical phenotype, n (%)

Classic 17 (25)
Non-classic 50 (75)
Treatment status, n (%)

Enzyme replacement therapy 28 (42)
Oral chaperone 21 (31)
Other treatment 1(2)
No on Fabry-specific treatments 17 (25)
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entries per month. The remaining 7 patients (2 male
patients with classic phenotype and 5 [IM:4F] with
non-classic variant; 2 (29%) were not on Fabry-specific
treatment) tracked the app only once and had mild
Fabry symptoms as shown by a median activity score
of 4 (range, 1-4), a median sweating of 2 (range, 0-2),
the absence of pain in their hands, feet and stomach
(only two patients reported back and head pain) and
the gastrointestinal symptoms that were either absent
(nausea, vomiting, constipation) or mild (median of 1
for bloating and diarrhoea). In the overall population,
the median monthly use of the Fabry App was 2 entries
(range, 1-18) and the median time between entries was
16 days (range, 0—438).

Interestingly, patients with classic phenotype showed
higher pain scores in their hands compared with those
with non-classic phenotype (median score per patient, 4
[range, 0-8] and O [range, 0-7]; p=0.009) and abdomi-
nal pain (median score per patient, 2 [range, 0-8] and 0
[range, 0-8]; p=0.007). Patients with classic phenotype
also reported slightly higher intensity of pain in other
sites compared with those with non-classic phenotype,
such as feet (median score per patient, 1 [range, 0-8] and
0 [range, 0-9]; p=0.285), back (median score per patient,
3 [range, 0-8] and O [range, 0-10]; p=0.119) and head
(median score per patient, 3 [range, 0-8] and 1 [range,
0-10]; p=0.369), although there was not a statistically
significant difference between the two groups, due to
small numbers who reported the symptoms.

Patients with classic phenotype showed slightly higher
occurrence of gastrointestinal symptoms, compared
with those with non-classic phenotype, such as bloating
(median score per patient, 1 [range, 0—4] and O [range,
0-7]; p=0.283), constipation (median score per patient,
1 [range, 0—4] and O [range 0-5]; p=0.155) and diarrhoea
(median score per patient, 1 [range, 0-5] and O [range,
0-7]; p=0.252). Nausea and vomiting were less fre-
quently reported in both classic (median nausea score, 0
[range, 0-3]; median vomiting score, O [range, 0—0]) and
non-classic phenotype patients (median nausea score,
0 [range, 0—4]; median vomiting score, 0 [range, 0—1]).
However, none of the gastrointestinal symptoms was sta-
tistically significantly different between the two groups
due to small numbers who reported the symptoms.

Patients with non-classic phenotype recorded slightly
higher levels of activity (median score per patient, 3
[range, 0-5]) compared with patients with classic pheno-
type (median score per patient, 2 [range 0-5]), although
there was not a statistically significant difference between
groups (p=0.305). Notably, we observed that both
patients with classic phenotype and those with non-
classic phenotype reported absent or very little sweating
(median score, 0 [range, 0—4] in both groups; p=0.944).
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Patient notes

The Fabry App also offers the possibility to patients to
record notes thus providing the clinician with additional
information regarding intercurrent illness (e.g., influ-
enza, SARS-CoV-2 infection, etc.) and medications (e.g.
newly prescribed or discontinued drugs) as well as with
a qualitative description of their complaints thus facili-
tating the clinical interpretation of their symptoms as we
all as try to better understand their burden in terms of
impact on patient’s life (e.g., days missed at school/Uni-
versity or work). The Fabry App also revealed its poten-
tial for remote patient monitoring during the Covid-19
pandemic when disruptions occurred across the Lysoso-
mal Storage Disorders services in the United Kingdom.
In fact, during the first wave (March 2020—June 2020) a
treatment interruption of 12 weeks was offered to those
patients on enzyme replacement therapy with home care
nursing support as the risk of contracting SARS-CoV-2
was considered to outweigh the risk of treatment inter-
ruption. While treatment interruptions did not result in
any major event nor disease progression, several Fabry
patients reported an increase in fatigue and low energy
levels as highlighted by the virtual consultations con-
ducted during that period by our team [18]: these symp-
toms were not only captured by the Fabry App but also
accompanied by in-depth descriptions of their charac-
teristics as well as by specific social and/or psychological
needs (e.g., anxiety management).

Patient and LSD provider feedback

Qualitative feedbacks were obtained from clinicians and
patients to review the psychological impacts of such digi-
tal health solution. Patient’s comments were overall very
positive as the app was perceived as easy to use and very
accurate to track symptoms. Patients reported a better
sense of disease status. None of the participants felt that
the app violated their personal privacy.

Patient A, a female patient with Fabry disease, said she
‘was up for the idea’ as soon as she heard about the app.
Ellen said: “My Fabry’s can be so up and down so being
able to record my symptoms and levels of pain like this
is really useful. It’s been great because my consultant can
follow my progress and make recommendations about
my treatment or the support I need, which can make a
real difference to my health and how I feel”

Patient B, a male patient with Fabry disease, said: “Up
until now you've had no way of feeding back what’s been
going on between the six-month appointments. I jumped
at the opportunity as I am a data science nerd!”.

“I do a weekly update on the app. Over 40 years I've
got to know my triggers pretty well and I know what
to do to avoid major flare ups, but it’s a difficult dis-
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ease and it is up and down. Now I can meet with my
consultant, and we can look over the data together
and I can explain what was going on when my symp-
toms got worse.”

“I think that the exciting thing is there’s now a cohort
of Fabry patients all over the country putting in their
data and this will be a great resource to help the
team to find ways to help patients further and I hope
it might also show if other people get the same kinds
of reactions or symptoms as I do. I'd be really inter-
ested to know for instance if other people experience
pins and needles in their gums like I do”

“The doctors and nurses have all been solid gold. It
took till my 40s to find out what the matter was with
me as I was adopted so there was no family history
to help signpost but ever since I got my diagnosis, 1
couldn’t have asked for better care”

According to the clinicians who reviewed the symp-
toms recorded in the Fabry App during the clinical
appointments (outpatient and telephone), the app facili-
tated the monitoring of response to treatment as it pro-
vides patients with the opportunity to report symptoms
differently without trying to remember their severity over
a prolonged period of time and it takes only a few minutes
to input. By providing instant access to drug information,
the Fabry App is also useful for keeping track of other
medications beyond Fabry-specific treatments, includ-
ing drugs prescribed by other physicians if a patient had
added them, and intervene in case of side effects. As an
example, the Fabry App facilitated the diagnosis of opi-
oid-induced constipation in a patient with acroparaesthe-
sia who had increased use of opiates for pain relief: as a
result, the patient was contacted, and pain medications
reviewed. Similarly, other patients showing increased
scores for pain, were contacted by the clinical team to
investigate the underlying cause (e.g., Fabry-related pain,
functional pain associated with psychological issues, etc.)
and review their pain medications accordingly.

Discussion

Advances in smartphone technology has had a significant
impact in medicine: it has allowed the integration of digi-
tal technologies including the use of mobile devices into
routine clinical practice. A number of apps have been
developed in recent years to monitor chronic conditions
such as cancer [19, 20], cirrhosis [21], chronic obstructive
pulmonary disease [22], diabetes [23, 24], rheumatoid
arthritis [25], depression [26] among others, as well as—
most recently—to support the monitoring and manage-
ment of acute medical conditions such as SARS-CoV-2
infection [27, 28]. Most individuals living in the United
Kingdom own and use smartphones and/or tablets,
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which increases the feasibility of using mobile health apps
to monitor and manage chronic diseases. However, while
in recent years there has been an exponential increase in
apps designed to track and monitor patients with chronic
conditions, apps for Fabry disease are missing and cur-
rent recording of patient’s disease symptoms occurs only
at clinic appointments every 6—12 months. We therefore
designed a mobile app to monitor day-to-day variations
in symptoms and their effects on quality of life of indi-
viduals with Fabry disease. The app was made available
for patient use in May 2018: it allows patients to moni-
tor their health in a convenient setting of their choice. It
also enables health care professionals to have improved
and regular monitoring of patient’s symptoms, instead of
the snapshot review at a clinic appointment once every
6—12 monthly, relying solely on patient recall of their
symptoms during the prior 6-12 months. This qual-
ity improvement project’s primary goal was to evaluate
whether Fabry disease patients would be willing to use
the app and to confirm its value in a clinical setting. This
project revealed a greater engagement of those patients
severely affected by Fabry disease, who therefore may be
identified as the “ideal patient” for being supported by
the app: a possible explanation may be that patients with
symptoms affecting their quality of life are more inclined
to document their symptoms via the app compared with
patients who are less symptomatic or asymptomatic who
tracked the app only once as shown by our results.

To the best of our knowledge, this is the first mobile
app designed for monitoring the symptomatology and
quality of life in Fabry disease patients.

Strengths and limitations

This was a service improvement evaluation that aimed
to explore the feasibility of a new health monitoring
system designed for Fabry disease patients to improve
their healthcare delivery. These results indicate that a
well-designed app can empower Fabry disease patients
and help the clinician to closely monitor changes of
their symptoms. It has also helped us in identifying the
strengths and limitations of the Fabry App. Strengths of
the app are represented by the stakeholders’ involvement
(healthcare staff and patients) during the app develop-
ment aimed to identify potential barriers to and facilita-
tors of using the app. One of the limitations identified
is the need for resources for dedicated staff reviewing
the data on a regular basis thus allowing more robust
monitoring and for the maintenance of the app to avoid
technology issues. Another limitation is the lack of moti-
vation in some patients that choose not to use the app
or only used it for a short period: this was due to being
less symptomatic or asymptomatic rather than concerns
for their health information security and privacy as
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confirmed by the milder/absent symptoms recorded by
those who tracked the app only once in comparison with
more symptomatic patients who recorded their symp-
toms regularly. In this light, wearable sensor technolo-
gies, which enables detection of health-state parameters
(such as heart rate, breathing rate, body temperature,
blood oxygen saturation, position, activity during the
day by counting steps and posture), have the capacity
for continuous data recording coupled with a potential
larger use due to better compliance. Finally, the Fabry app
was designed to capture subjective symptoms of Fabry
disease with a particular focus on activity levels, sweat-
ing, pain and gastro-intestinal manifestations and their
impact on patient’s quality of life and not for monitoring
vitals nor objective symptoms (i.e., shortness of breath/
dyspnoea, palpitations, chest pain, etc.) that would
require a constant monitoring (24/7) of a fully dedicated
and trained health staftf for ensuring proper assistance
in case of acute deterioration requiring urgent medical
attention. This aspect was clarified to patients to ensure a
correct use of the app and within its scope.

Conclusion

In conclusion, this service improvement supports the
feasibility of a smartphone app to monitor Fabry dis-
ease. Fabry disease patients reported that that the mobile
app was easy to use, and clinicians found it helpful when
reviewing patients in clinic and appreciate an increasing
patient’s engagement in their own health and lifestyle
management.

Our ultimate objective is to improve the clinical out-
comes for Fabry disease patients by providing greater
quality of care and, most importantly, by empowering
patients to take charge of their own health.
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