
Contents lists available at ScienceDirect

Molecular Genetics and Metabolism Reports

journal homepage: www.elsevier.com/locate/ymgmr

Home infusion program with enzyme replacement therapy for Fabry disease:
The experience of a large Italian collaborative group

D. Concolinoa,⁎, L. Amicob, M.D. Cappellinic,d, E. Cassinerioc, M. Contie, M.A. Donatif, F. Falvoa,
A. Fiumarag, M. Maccaroneh, R. Mannai, A. Matuccij, M.B. Musumecik, A. Nicolettia, R. Nisticòl,
F. Papadiam, R. Parinin, D. Pelusoo, L. Pensabenea, A. Pisanip, G. Pistoneq, M. Rigoldir, I. Romanis,
M. Tenutat, G. Tortiu, M. Verouxv, E. Zacharaw

a Department of Medical and Surgical Science, Pediatric Unit, University “Magna Graecia”, Catanzaro, Italy
b Nephrology Unit, Ospedali Riuniti Villa Sofia, Cervello, Palermo, Italy
c Rare Diseases Centre, Department of Medicine and Medical Specialities, Fondazione IRCCS Ca' Granda - Ospedale Maggiore Policlinico, Milan, Italy
d Department of Clinical Sciences and Community Health, Università degli Studi di Milano, Milan, Italy
e Nephrology Unit, Azienda Ospedaliera Brotzu, Cagliari, Italy
f Metabolic and Neuromuscular Unit, AOU Meyer Hospital, Florence, Italy
g Regional Referral Center for Inborn Errors Metabolism, Pediatric Clinic, Department of Clinical and Experimental Medicine, University of Catania, Via Santa Sofia 78,
Catania, Italy
h Nephrology and Dialysis Unit, Ospedale di Lanciano, Chieti, Italy
i Periodic Fevers Research and Rare Diseases Centre, Internal Medicine Department, Policlinico Gemelli, Largo A. Gemelli, 8, 00168 Rome, Italy
j SOD Immunoallergologia, AOU Careggi, Firenze, Italy
k Sapienza University, Department of Molecular and Clinical Medicine, Cardiology, Sant'Andrea Hospital, Rome, Italy
l Neuroimaging Research Unit, Institute of Bioimaging and Molecular Physiology, National Research Council, Germaneto, Catanzaro, Italy
m U.O.C. Malattie Metaboliche Genetica Medica, PO Giovanni XXIII, A.O.U. Policlinico Consorziale, Bari, Italy
n UOS Malattie Metaboliche Rare, Clinica Pediatrica, Ospedale San Gerardo, Via Pergolesi 33, Monza, Italy
o Neurology Unit, Azienda Ospedaliera S. Carlo, Potenza, Italy
p Renal Unit, Department of Public Health, “Federico II” University, Naples, Italy
q UOC Dermatologia e MTS Dipartimento DIBIMIS AOUP “Paolo Giaccone” Palermo, Italy
r Dept. of Internal Medicine, San Gerardo Hospital, Monza, Italy
s NEUROFARBA Department, University of Florence, V.le Pieraccini 6, 50139 Florence, Italy
t Neurology Unit, Azienda Ospedaliera Universitaria S. G. di Dio e Ruggi D'Aragona, Salerno, Italy
u Clinica Nefrologica, Ospedale San Gerardo, Monza, Italy
v Vascular Surgery and Organ Transplant Unit, Department of Medical, Surgery Sciences and Advanced Technologies “GF Ingrassia”, University of Catania, 95123
Catania, Italy
w U.O.C. Cardiologia 2, Ospedale San Camillo-Forlanini, Rome, Italy

A R T I C L E I N F O

Keywords:
Fabry disease
Enzyme replacement therapy
Home treatment
Adherence
QoL

A B S T R A C T

Fabry disease (FD) [OMIM 301500] is an X-linked lysosomal storage disorder caused by a deficiency of the
lysosomal enzyme alpha-galactosidase A, resulting in progressive multisystem accumulation of globo-
triaosylceramide (Gb3). Although the introduction of Enzyme Replacement Therapy (ERT) resulted in a variety
of clinical benefits, life-long intravenous (IV) treatment with ERT with an every other week schedule, may
interfere with daily life activities and impact on QoL. We report here a multicentric, observational, longitudinal
data analysis on a large cohort of 85 Italian FD patients (45 males, 40 females) from 11 out of 20 Italian regions,
who received a cumulative number of 4269 home infusions of agalsidase alfa. For the whole cohort, the average
duration of home therapy was 1 year and 11 months (range 3 months–4 years and 6 months), and during this
period, compliance to treatment (number of infusions performed vs scheduled) reached 100%. The EQ-5 VAS
scale was administered to patients to evaluate the self-reported QoL, 58% of patients showing an increase of EQ-
5 VAS score at follow up compared to baseline (home treatment start) or remaining stable. A mild increase of
average disease severity, measured through Mainz Severity Score Index (MSSI), was found during hospital
treatment (p < 0,007), while it remained stable between the first home therapy infusion and last follow up.
Interestingly, 4 out of 7 (57%) patients, showing an improvement in FD-related clinical status after starting home
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therapy, had previously a sub-optimal compliance to treatment during the period of hospital treatment man-
agement. Only 4 adverse non serious reactions (0,093%) were reported totally in 2 patients during home
treatment.

We conclude that home infusions in eligible patients with FD are safe, contribute to improve treatment
compliance and therapeutic clinical outcomes, and may have a positive impact on self-perceived QoL.

1. Introduction

Fabry disease (FD) [OMIM 301500] is an X-linked lysosomal storage
disorder caused by a deficiency of the lysosomal enzyme alpha-ga-
lactosidase A [E.C.3.2.1.22], resulting in progressive accumulation of
globotriaosylceramide (Gb3) and related glycosphingolipids (galabio-
sylceramide) in lysosomes within tissues and organs throughout the
body. Reported incidence, ranging from 1 in 476,000 to 1 in 117,000
[1,2] in the general population, may underestimate the true prevalence:
newborn screening initiatives have found a prevalence of the disease as
high as 1 in ~3100 newborns in Italy [3]. Due to the X-linked in-
heritance, the disease primarily affects males, but females can be af-
fected as well [4–7] and both sexes can display symptoms during
childhood [8–12]. The most frequent symptoms complained by pedia-
tric patients with FD are episodes of recurrent pain in hands and feet
(acroparesthesias), and gastrointestinal symptoms (mainly abdominal
pain and diarrhea), manifestations that interfere with child's well-being
and school performance and have a severe impact on quality of life
(QoL) [8,12,13]. With age, progressive damage to vital organ systems
develops in both genders [14], leading to multi-organ failure and even
more reducing QoL [13] although the clinical expression of the disease
has a wide inter- and intra-familial variability [15]. Additionally, end-
stage renal disease and life-threatening cardiovascular or cere-
brovascular complications limit life-expectancy [16,17].

The introduction of Enzyme Replacement Therapy (ERT), available
since 2001, as a specific therapeutic option for patients with FD, re-
sulted in a variety of clinical benefits including improved renal pa-
thology and cardiac function, reduced severity of neuropathic pain and
improved pain-related QoL as well as significantly improved life-ex-
pectancy [18,19]. In order to monitor disease progression and patients'
response to ERT, Mainz Severity Score Index (MSSI) has been developed
as a clinical scoring-system specific for FD, which reflects disease's se-
verity and it has been validated as a sensitive tool to allow monitoring
treatment response in individual patients [22].

Despite the encouraging clinical outcomes achieved with ERT, a life-
long intravenous (IV) treatment with an every other week schedule,
may interfere with daily life activities and negatively impact on QoL.
The availability of a home treatment option for patients with FD, re-
sulted in a safe and practicable way to improve patient experience and
reduced the “burden of treatment”. In addition, home treatment is as-
sociated with improved adherence to treatment and with a significant
and positive impact on QoL [20,21].

On the basis of our five year experience with home treatment for FD,
we first aimed at assessing the impact of home therapy with agalsidase
alfa on improvement in QoL in a large cohort of Italian patients with
FD, in comparison with standard hospital-based ERT. The second ob-
jective was to evaluate if the benefit of home therapy could positively
influence the clinical progression of FD as calculated by MSSI, and if
higher levels of compliance with home-treatment than hospital-based
ERT could contribute to the stabilization in MSSI score, thus reflecting
an additional positive effect on the progression of the disease.

2. Patients and methods

2.1. Fabry@Home program

The Home Therapy program, called Fabry@Home, involves a pro-
fessional team consisting of a treating physician and a registered nurse.

The nurse visits patients with FD every 2 weeks to perform the infusion
of agalsidase alfa at the in-label dosage of 0,2 mg/kg in 40 min, ac-
cording to drug indication and SmPc. The nurse is responsible for
checking drug vial condition before administration, recording details of
administered vials (number of vials and batch numbers), controlling for
vital signs before and after administration and any adverse reactions
during and after infusions. The nurse remains at the patient's side until
the infusion is completed and post-infusion vital signs are recorded. The
nurse dedicated to the infusion of agalsidase alfa is in real-time remote
contact with the physician of the team who is immediately notified in
case of an adverse event. This is in order to warrant that any adverse
event during the infusion is timely and properly addressed. Patients
who underwent any adverse reaction have been subsequently evaluated
for a premedication treatment with antihistaminics and/or corticos-
teroids before the following infusions, in accordance with the treating
physician of the Fabry clinic who is charge of periodically following the
patient up in order to monitor the progression of disease, response to
treatment and safety.

To be eligible to enter the Home Therapy program, each patient is
required to fulfill the following criteria:

- At least eight ERT infusions for FD, at least three of which with
agalsidase alfa, at his local Fabry clinic or infusion center;

- -Stable clinical conditions (no deteriorating target organ damage,
i.e. renal, cardiovascular, cerebrovascular damage);

- No evidence of adverse reactions to ERT reported during the last
four infusions.

- Each patient has to sign an informed consent before joining the
home infusion program.

2.2. Patients and data collection

Patients with FD who have been treated with agalsidase alfa in the
home therapy program for a period of at least 3 months were enrolled
in the study. June 2013 has been chosen as a cut off time for the data
collection and analysis.

All patients enrolled in the study gave informed consent and the
study was approved by the local Ethical Committee.

In order to evaluate the self-reported QoL and health-related status,
the EQ visual analogue scale (VAS) of the EQ-5 questionnaire was ad-
ministered to each patient at the time of entering the home therapy
program (before the first home infusion) and prospectively at the last
follow up during the home treatment. The EQ VAS records the re-
spondent's self-rated health on a vertical, visual analogue scale where
the endpoints are labelled “Best imaginable health state” (100) and
“Worst imaginable health state” (0). This information can be used as a
quantitative measure of health outcome as judged by the individual
respondents.

In addition, on the basis of the information contained in medical
records, MSSI was retrospectively calculated for each patient at the
time of the diagnosis, at the time of entering the home therapy program
and at the last follow up with the aim of assessing clinical conditions
and response to treatment. MSSI was published in 2004 for use in pa-
tients with Fabry disease [22] and is composed of four sections that
cover the general, neurological, cardiovascular and renal signs and
symptoms of FD. Each section includes a group of signs and symptoms
that are associated with FD, and these are weighted according to their
contribution to the morbidity of the disease. MSSI was associated to a
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