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Abstract

Background: Lysosomal storage disorders (LSDs) are rare genetic disorders, with heterogeneous clinical manifesta-
tions and severity. Treatment options, such as enzyme replacement therapy (ERT), substrate replacement therapy, and
pharmacological chaperone therapy, are available for several LSDs, including Gaucher disease (GD), Fabry disease (FD),
and Hunter syndrome (mucopolysaccharidosis type Il [MPS II]). However, patients in some countries face challenges
accessing treatments owing to limited availability of locally licensed, approved drugs.

Methods: The Takeda LSD Charitable access program aims to meet the needs of individuals with GD, FD or MPS I
with the greatest overall likelihood of benefit, in selected countries, through donation of ERT to nonprofit organiza-
tions, and support for medical capacity-building as well as family support via independent grants. Long-term aims of
the program are to establish sustainable healthcare services delivered by local healthcare providers for patients with
rare metabolic diseases. Patients receiving treatment through the program are monitored regularly, and their clinical
data and progress are reviewed annually by an independent medical expert committee (MEC). The MEC also selects
patients for enrollment completely independent from the sponsoring company.

Results: As of 31 August, 2019, 199 patients from 13 countries were enrolled in the program; 142 with GD, 41 with
MPS II, and 16 with FD. Physicians reported improvements in clinical condition for 147 (95%) of 155 patients with
follow-up data at 1 year.

Conclusions: The response rate for follow-up data at 1 year was high, with data collected for>90% of patients who
received ERT through the program showing clinical improvements in the majority of patients. These findings suggest
that the program can benefit selected patients previously unable to access disease-specific treatments. Further inno-
vative solutions and efforts are needed to address the challenges and unmet needs of patients with LSDs and other
rare diseases around the world.

Keywords: Gaucher disease, Fabry disease, Hunter syndrome, MPS II, Access, Lysosomal storage disorders, Enzyme
replacement therapy, Low/middle income economies, Humanitarian

Background
Lysosomal storage disorders (LSDs) are rare, complex
conditions, the majority of which are caused by the intra-
cellular accumulation of macromolecules due to the defi-
ciency of a specific lysosome enzyme. These disorders
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of accumulation, which vary according to the LSD type.
They are typically progressive, and life-limiting and life-
threatening in severe cases [1]. More than 60 different
LSDs have been identified to date [2], with an estimated
overall prevalence of 1 in 7000—-8000 live births [3, 4].

Treatment options, including enzyme replacement
therapy (ERT), substrate reduction therapy (SRT), and
pharmacological chaperone therapy (PCT), are avail-
able for several LSDs, including Gaucher disease (GD),
Fabry disease (FD), and Hunter syndrome (mucopolysac-
charidosis type II [MPS II]). However, patients in some
countries face challenges accessing treatments owing to
low healthcare provider (HCP) awareness and education
regarding rare diseases and the lack of locally licensed,
approved, and reimbursed drugs, compounded by the
high cost of enzyme replacement therapy, typically well
beyond the healthcare budgets of developing countries.
Further challenges include limited availability of local
diagnostic services, including access to laboratory facili-
ties and insufficient infrastructure. ERT treatments are
typically intravenously administered recombinant pro-
teins that require a complex supply chain, including tem-
perature control.

For these 3 LSDs, published epidemiological data indi-
cate a birth rate of~1 in 40,000 individuals worldwide
for GD [5]; FD has an incidence of~1 in 40,000 males
[6] and ~ 1 in 20,000 females [7], and MPS II has an inci-
dence of ~1 in 93,000-200,000 males [8]. However, epi-
demiological data pertaining to rare disorders largely
comes from countries with good access to diagnostic
facilities and treatments and with high involvement in
clinical studies and/or patient registries, predominantly
across Europe, North America, Israel, Japan, and Aus-
tralia [9]. Thus, a truly “global” representation of LSD
epidemiology in less-developed regions, such as parts of
Asia, Latin America, Africa, and the Middle East, is not
available. Extrapolation of “global” prevalence and natu-
ral history data to underserved countries is problematic
owing to potential regional variations in disease geno-
types and phenotypes.

Charitable or humanitarian programs are run by sev-
eral companies and non-governmental organizations
(NGOs) in an attempt to address the needs of patients
unable to access approved medicines. One such program
is the LSD charitable access program, which was initiated
by Shire (now a member of the Takeda group of compa-
nies) in 2012 with Project Hope, and with Direct Relief
in 2014, in response to the unmet needs of patients with
GD, FD, and MPS 1II in underserved communities. The
program aims to take a holistic approach to treatment
access, through the engagement of key non-company
stakeholders, including patient advocacy organizations
and external medical experts, with longer-term aims of
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establishing sustainable healthcare services provided
by local clinicians and communities for patients with
LSDs. This article describes the aims and structure of the
LSD charitable access program and reports on patient
outcomes for those receiving treatment through the
program.

Methods

Overview of the Takeda LSD charitable access program

As part of the LSD charitable access program, Takeda
donates ERTs for patients with GD, FD, and MPS II to
nonprofit organizations and NGOs which, in turn, ship
the drugs to HCPs in selected countries. The criteria
for country selection are as follows: the products are
not available due to lack of coverage or reimbursement
by the local health care system; there are patients diag-
nosed with any of these 3 diseases; no local regulatory fil-
ing is planned by Takeda for the ERTs (or is more than
12-24 months away); and in-country capacity exists to
safely administer the ERT intravenous infusions. Once
a patient is enrolled in the program, ERT will be main-
tained life-long, provided the patient is benefiting from
ERT, or until the therapy can be provided by the local
healthcare system and reimbursement is possible. In
addition, the program supports capacity-building efforts
mainly via independent grants, which can make a sig-
nificant contribution to local diagnostic services, disease
awareness, as well as practical disease management edu-
cational programs for (rare) metabolic diseases, extend-
ing beyond the LSDs.

Operation and governance

A key element of the program is close collaboration
between interested stakeholders and partners, who share
a common vision. Operations are centralized through
the NGO program administrators (Direct Relief, Califor-
nia, USA, and Project Hope, Maryland, USA), who sup-
port the overall program management. Founded in 1948,
Direct Relief has worked to equip HCPs in resource-poor
communities around the world to meet the challenges of
diagnosis and caring for people [10]. Direct Relief’s tra-
dition of direct and targeted assistance over 70 years has
evolved, and they have gained substantial expertise in the
management of challenging logistics to identify chari-
table healthcare facilities and to deliver therapies into
countries. These therapies must be delivered promptly,
safely and in compliance with all temperature, storage
and administrative regulations, with all arrangements
being subject to rigorous quality control.

Project Hope is a global health and humanitarian
relief organization with the aim of empowering HCPs
to provide medical care to patients in need across
the globe [11]. Since 1958, Project Hope has targeted
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healthcare emergencies and underserved communities
in more than 100 countries, providing training to medi-
cal professionals and providing medicines and supplies
[11]. Among its programs, Project Hope supports the
logistics of ERT supply to 12 patients with GD in Egypt
as part of the Takeda LSD charitable access program.

Direct Relief and Project Hope—managed programs
are both supported by separate, independent medi-
cal expert committees (MECs), consisting of global
LSD medical experts, representatives from rare disease
patient organization groups, and an ethicist. All mem-
bers of both program MECs volunteer their time. An
overview of the Takeda LSD charitable access program
operational model is shown in Fig. 1.

The Takeda charitable access program, which
includes the MEC (supported by Direct Relief) and
representatives from Direct Relief and Takeda, meet in
person twice annually, or more frequently as required,
for patient selection, to provide overall program strat-
egy guidance and ongoing developmental oversight
of program implementation. This includes selecting
the countries and the approach to country capacity-
building, selecting individual patients to receive treat-
ment among those applying to the program, overseeing
patient enrollment, and monitoring the response to
treatment over time. MEC members from patient
organizations provide critical advice on the most press-
ing needs in a given country as well as availability of
existing in-country capabilities such as potential local
program partners, physicians, and local patient rep-
resentatives. Direct Relief and Takeda representatives
and MEC members from patient organizations are non-
active participants in individual case discussion and
have no decision-making role in patient enrollment and
monitoring.
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There is a concerted effort to reach out to the local
communities once enrollment periods are open, and out-
reach into the local patient and physician community is
achieved in 2 main ways: (a) through the global patient
organizations, which are members of the program, via
direct request or through their own patient databases,
and (b) by approaching appropriate physicians to invite
them to attend educational sessions by way of introduc-
tion to the program. Through this latter approach, word
of the program is passed through the communities of
attending physicians.

Patient selection

Criteria for patient selection are established by the inde-
pendent group based on existing guidelines or expert
consensus. These include clinical aspects such as pres-
ence of adequate diagnostic confirmation, physical and
cognitive status, laboratory results, functional tests,
imaging results, likely response to treatment and likely
duration of treatment, as well as nonclinical aspects
such as access to appropriate storage facilities, paren-
tal/guardian level of support, and assurance of weekly/
twice-weekly access to a treating center with experience
in handling infusions. Neither age nor gender are consid-
erations for qualification to participate.

Applications for enrolment into the LSD charitable
access program are submitted to Direct Relief, either
directly by the patient’s physician, or through patient
organizations. The application portal, which includes
appropriate wording to provide consent, is shared by
Direct Relief with submitting physicians. As part of the
application, physicians have the option to upload a short
video of their patient as relevant to the disease (e.g., eye
movement for GD, gait for MPS 1I). This provides greater
clarity to the MEC of the patient’s clinical status and

Takeda Global Medica

(

| Oversight Team

)

f Independent MEC* )
Medical experts, ethicist, and patient association groups H
X O o Sery|ce Funding Medicine Resources
Cp @i{' «‘gl} 3R providers
‘ | Sl S S
, E3 1
- ; iaf - PROJELCT
DirectRelief NGO program administrators me
\ J

L .

(

Patients with Gaucher disease, Fabry disease, and MPS Il

)

Fig. 1 Overview of the current operating model of the LSD charitable access program. LSD lysosomal storage disorders, MEC medical expert
committee, NGO non-governmental organization. *Direct Relief MEC. Project Hope is supported by a separate MEC
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helps with the clinical assessment of the patient’s disease
severity and to estimate the potential benefits of treat-
ment. The medical experts independently review each
application (with identifying details, i.e. the submitting
HCP and country of applicant, removed) and provide
their recommendation “YES—recommend enrollment’,
“MAYBE (additional information needed)” or “NO—not
suitable for enrollment” at MEC meetings. Each case is
then jointly discussed by all medical experts at the face
to face MEC meetings, reconciling any differences to
reach consensus on which applicants to recommend for
enrollment into the program. Input from the MEC medi-
cal ethicist into these discussions provides a very valuable
perspective. The LSD medical experts on the MEC are
the sole decision-making body for patient selection, with
no involvement from Takeda. Once a patient is accepted
for enrollment into the program, Direct Relief notifies the
treating physician and ensures that the ERT drug sup-
ply can reach the approved treatment center efficiently,
adhering to all local country regulations, and the highest
global standards for drug supply logistics, including con-
trolled temperature monitoring. For those patients who
are not approved, information pertaining to further pos-
sible avenues for support is provided by the MEC to the
applying physician. Physicians may consider re-applying
at a later date should there be a significant change in the
situation that justifies a reassessment.

Patient enrollment into the LSD charitable access program
As of August 31, 2019, 199 patients from 13 countries
have been enrolled in the Takeda LSD charitable access
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program: 187 supported by Direct Relief and 12 by Pro-
ject Hope. Countries with the greatest numbers of par-
ticipants were India (n=65), Pakistan (n=40), Egypt
(n=29, including 12 patients from Project Hope), and
Tunisia (n=23) (Fig. 2). Of these, the majority (142
[71.4%]) were diagnosed with GD (107 [75.4%)] with type
I GD), 41 (20.6%) were diagnosed with MPS II, and 16
(8.0%) were diagnosed with FD (Table 1). The majority of
patients were male (140 [70.4%]), which is unsurprising
as 2 of the 3 conditions are inherited as X-linked traits.
Overall, 95 (47.7%) patients were aged 0-10 years, 68
(71.6%) of whom were diagnosed with GD (Table 1). The
length of time patients remain enrolled in the program is

Table 1 Patient characteristics

Gaucher disease Fabry disease Hunter
syndrome
(MPS 11)
N 142 16 41
Sex, n (%)
Male 84(59.2) 16 (100.0) 41 (100.0)
Female 58 (40.8) 0 0
Age category, years
0-10 68 0 27
11-20 34 0 12
21-30 14 9 2
31-40 9 4 0
41-50 10 2 0
>51 7 1 0

Egypt 2 5 22
Tunisia 3 4 16
Morocco 4 4
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Fig. 2 Patients enrolled into the LSD charitable access program, by country (N=199). LSD lysosomal storage disorder
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high, with 157 (78.9%) patients enrolled for at least 1 year,
and 88 (44.2%) patients enrolled for >3 years (68 GD, 5
FD, and 15 MPS IJ; Fig. 3).

Results

Patient monitoring and long-term follow-up

Once treatment is initiated, regular monitoring and fol-
low-up are strongly recommended to ensure that patients
are responding appropriately to treatment; for this rea-
son, patients must receive treatment at the clinic as
needed for infusions and undergo routine blood tests to
continue in the program. Patient follow-up clinical data
are reviewed at least annually by the MEC, while physi-
cians are invited to contact clinical experts on the MEC
for advice and support as needed.

As of August 31, 2019, follow-up data were avail-
able for 155 of 165 (93.9%) patients for whom data were
expected, all of whom were managed by Direct Relief;
108 with GD (90 with type 1 GD, 17 with type 3 GD,
1 with GD of unknown type), 14 with FD, and 33 with
MPS II (Fig. 4). Of 108 patients with GD, 30 (27.8%; 24
with type 1 GD and 6 with type 3 GD) had undergone
total splenectomy. Of these, 19 had total splenectomy
prior to enrollment in the program, and 2 had splenec-
tomy post-ERT initiation (unsupported by the program,
which does not include general medical care); data were
not available for 9 patients. Improvements in patients’
clinical condition over the previous year were reported
by treating physicians for 147/155 (94.8%) patients with
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data, including 104/108 (96.3%) patients with GD, 12/14
(85.7%) patients with FD, and 31/33 (93.9%) patients
with MPS II. Improvements in hematologic parameters
were achieved in most patients with GD. Of 81 patients
with GD with available data, median (range) hemo-
globin levels increased from 90 (30-161) g/L at baseline,
where values<110 g/L (females and children <12 years)
or<120 g/L (males) are suggestive of anemia, to 115
(74-168) g/L at follow-up, a median increase of 27 (—16
to 94) g/L, or 27.9%. Similar increases were observed
in males (n=>52) and females (n=29) (Fig. 5; Table 2).
In 82 patients with GD, median (range) platelet count
increased from 76.0 (13.0-456.0) x 10°/L at baseline,
where values <150 x 10°/L are suggestive of thrombo-
cytopenia, to 195.5 (12.0-639.0) x 10°/L at follow-up,
a median increase of 72.0 (—155.0 to 540.0) x 10°/L, or
82.4% (Fig. 5; Table 2).

Physicians reported no improvements in the condi-
tion of 4 (3.7%) patients with GD: 1 patient with type 3
GD had progression of neurological features, 1 patient
with type 3 GD had increased spleen size, 1 patient with
type 1 GD had Parkinson’s disease that limited improve-
ments in quality of life, and 1 patient with type 3 GD had
increased hepatosplenomegaly. No improvement was
reported for 2 (14.3%) patients with FD and in 2 (6.1%)
patients with MPS II. Of these, 1 FD patient is on renal
dialysis, whereas the other with no significant clinical
improvement had weight loss and pain in both hands and
feet; 1 MPS II patient had disease progression, becoming
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non-ambulant, and the other had no change in joint stiff-
ness and development of significant infusion-related
reactions.

Discontinuations

Although Takeda has committed to a life-long drug
supply for each supported patient, treatment through
the program may be stopped at the discretion of the
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Table 2 Change in disease parameters from baseline to follow-up in patients with Gaucher disease
Baseline Follow-up Change
Hemoglobin, g/L
Total (h=81)
Mean (SD) 89 (22.1) 117 (19.7) 28(20.5)
Median (range) 90 (30-161) 115 (74-168) 27 (= 1610 94)
Male (n=52)
Mean (SD) 89 (23.0) 119(21.9) 30(21.7)
Median (range) 90 (39-161) 117 (74-168) 30 (— 1610 94)
Female (n=29)
Mean (SD) 89(20.8) 115(15.2) 26 (18.3)
Median (range) 88 (30-126) 112 (89-151) 21 (1-79)
Platelet count x 10%/L
Total (h=282)
Mean (SD) 127.14 (109.56) 217.88 (125.83) 90.74 (120.27)
Median (range) 76.0 (13.0-456.0) 195.50 (12.0-639.0) 72.0 (—155.0 to 540.0)

SD standard deviation

independent medical experts on the MEC for the follow-
ing reasons: if the patient is deemed noncompliant with
treatment, shows no response to treatment, develops
another life-threatening condition, develops a serious
adverse reaction, or if no patient-follow-up information
is provided within the specified period. Every effort is
made to explore options to facilitate compliance before
discontinuing ERT, and decisions are made in agree-
ment with the local treating clinician on a case-by-case
basis. Patients, families, or their physicians may also
choose to discontinue treatment at any time for any
reason. A patient information leaflet is provided to all
patients before enrolling in the program, which includes
an overview of each disease covered by the program,
and answers to frequently asked questions. Since the
beginning of the program (2014), a total of 37 patients
dropped out or discontinued; 10 were enrolled but did
not receive treatment, 9 discontinued treatment for poor
compliance (MEC expert decision, n=6, or locally treat-
ing HCP decision, n=3), 7 patients switched to another
ERT product that had become available locally, and 11
patients died, 6 with Gaucher disease, and 5 with MPS
II. Of the patients who have passed away during this
period, 5 patients were enrolled in the program for less
than 2 years, and 6 patients were enrolled between 2 and
6 years.

Capacity building

Local physicians with patients enrolled in the program
receive ongoing, long-term support and appropriate edu-
cation in collaboration with the program’s partners to
ensure best practice for ongoing administration of treat-
ment. These activities include a program of educational

events organized and delivered by NGO partners, with
content created by experts and committee members,
supported by an independent educational grant from
Takeda. Over the past few vyears, such independent
educational events have been held in several countries,
including Morocco, Kazakhstan, Panama and Botswana,
to which interested physicians from the regions and
countries surrounding the event are invited to attend.
Such educational events have successfully provided infor-
mation and training to local physicians on LSDs as well
as other rare inherited metabolic disorders. The topics
cover support with diagnosis, non-drug management
options, surgical management, pregnancy management,
concomitant medications for joint pain, psychological
input, etc., and management of complications includ-
ing the prevention and management of infusion-related
reactions. Post-event online learning modules provide
ongoing training for event attendees; the materials focus
on reinforcing rare disease awareness and diagnostic sup-
port. Thirty physicians are currently registered on the
associated post-event online learning platform, working
through a total of 30 learning modules [12]. Follow-up
educational events, organized by FYMCA Medical Ltd,
independent of Takeda, are also held for those who have
completed online training modules.

Additionally, small-group clinical “hands-on” pre-
ceptorship-type meetings are organized at centers with
many years of experience in management of LSDs, led
by a faculty including members of the MEC, and sup-
ported by independent educational grants from Takeda.
These are open to HCPs with patients enrolled in the
program (travel supported by Takeda). These meet-
ings provide local physicians who have patients actively
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enrolled in the program with hands-on education for
disease recognition; definitive diagnosis and manage-
ment of their patients with FD, GD or MPS II; and the
opportunity to network and share experiences with other
physicians facing similar local challenges. Delegates also
have the opportunity to present challenging patient cases
and request advice from the faculty. After these meet-
ings, physicians actively participate in local dissemina-
tion of knowledge and expertise among their local teams,
thereby continuing the education locally to include all
those managing these LSD patients. For some of the cli-
nicians, these preceptorship meetings might be the only
training support and networking opportunities they
receive regarding LSDs and hence serve an important,
integral part of the charitable access program.

Discussion
Working collaboratively with several dedicated stake-
holders, the Takeda LSD charitable access program has
provided a holistic approach to patient care, in part
by providing stable and continuous access to ERT for
patients in underserved communities. Since its inception,
236 patients across 13 countries have been enrolled into
the program, with 199 patients remaining active in the
program as of August 31, 2019. Of these, a considerable
proportion have been enrolled for > 3 years, demonstrat-
ing the long-term local sustainability of the program.
Overall, there has been an increased enrollment of
male patients in the program, compared to females, at
an approximate ratio of 7:3 males to females. This can be
explained in part by the fact that MPS II, as an X-linked
disorder, affects almost exclusively males, and although
FD may affect more females than males, severe symp-
toms may occur earlier and more frequently in males
than in females [13]. Indeed, all FD patients enrolled in
the Takeda LSD charitable access program were male.
For GD patients, the proportions of males and females
are 59% and 41%, respectively. These gender disparities
exist despite the program design, with applications con-
sidered equally during the selection process, regardless of
gender. The majority of patients enrolled in the program
have a diagnosis of GD, whereas only 16 have a diagnosis
of FD. This low number of FD patients is not consistent
with the published worldwide FD epidemiological data.
Explanation for the low numbers of FD patients enrolled
is not clear but may be the result of a combination of
factors leading to FD not being diagnosed or even mis-
diagnosed in a local country. Contributing factors could
include a lack of local disease awareness, lack of access to
diagnostic facilities, and the complexity of diagnosing FD,
which has a wide range of initial clinical presentations
even in patients with the same genetic mutation. GD
and MPS II often show a typical set of clinical features
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in children, which facilitates an understanding of disease
awareness and perhaps a clearer path to diagnosis, com-
pared with FD. Lack of local specialist expertise and sup-
portive services, including the biochemical and genetic
tests required for a definite diagnosis, present hurdles to
improving the rates of detection of FD in underserved
countries. Increased FD awareness and accurate diagno-
sis are urgently needed to support undiagnosed and mis-
diagnosed patients, and educational awareness programs
to aid diagnosis are a core part of the LSD CAP program.
This could be achieved through continued efforts to
raise disease awareness, diagnostic support, infrastruc-
ture development, local public health prioritization, and
access to treatment.

Nearly a third of patients with GD in the program had
undergone total splenectomy prior to enrollment. Sple-
nectomy was considered standard of care for GD prior to
the introduction of ERT in 1991, with ~43% of the adult
GD population undergoing the procedure [14]. This still
remains standard of care in some regions with no access
to pharmacological therapy, where management has
changed little since reports from the 1970s and 1980s
[15-17]. However, in established health care systems,
total splenectomy is rarely performed in GD patients
being treated, and is considered only for patients with
massive splenomegaly and severe hypersplenism despite
treatment with ERT [14, 18]. The low number of patients
undergoing splenectomy after enrolling in this program
supports the supposition that availability of ERT reduces
the need for total splenectomy in patients with GD.

Our follow-up data indicate improvements in patients’
clinical condition for a large majority of patients.
Although many programs do not collect or report out-
comes data from patients in receipt of donated medi-
cines, annual follow-up is strongly recommended in
the Takeda LSD charitable access program to ensure
that patients continue to benefit from on-going treat-
ment and to highlight areas of the program in need of
improvement. The physician response rate for patient
follow-up as part of the program was high, with data
collected for more than 90% patients enrolled in the
program for>1 year. This is despite challenges faced in
certain countries/regions in the collection of outcomes
data, e.g., remote locations, patient difficulty in access-
ing healthcare centers, lack of laboratory facilities for
monitoring disease parameters, and increased workload
associated with the effort. However, a small proportion of
patients and/or physicians have difficulty in meeting the
requirement of reporting annual outcomes data. Missing
follow-up data do not automatically result in discontinu-
ation from the program but rather trigger attempts to
help physicians and patients to comply with data require-
ments. A continued focus on obtaining this information
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is paramount, particularly in remote regions and charita-
ble-type programs.

Although data on long-term outcomes of patients
enrolled in the charitable access program are limited, a
small subset of GD patients enrolled in the program had
previously participated in velaglucerase alfa clinical tri-
als and have additionally enrolled into the Shire/Takeda
Gaucher Outcome Survey, an international global patient
registry, operational in countries in which the product is
commercially available [19]. This enables the collection
of more detailed longitudinal outcomes data for patients
receiving velaglucerase alfa through the program. It is
expected that more patients from the program will enter
the Gaucher Outcome Survey as more sites participate in
the registry.

A limitation of the analyses for these results is incom-
plete data availability for disease characteristics. It is
important to also understand the situation that physi-
cians in some of these countries are typically covering
a huge population with very limited resources. There-
fore, the “demand” for data needs to be always weighted
against the feasibility and burden this puts on patients,
families, and physicians. Furthermore, owing to the need
for data protection and patient confidentiality, detailed
evaluation of country-level data cannot be supported
due to the small numbers of patients per individual coun-
try. However, it is essential—to the extent possible and
appropriate—to have longitudinal safety and effective-
ness clinical data in follow-up of patients on ERT. This is
critical not only for monitoring long-term treatment and
safety effects, but also to better understand the emerging
history of (treated) patients in countries with otherwise
very sparse—if any—efficacy and safety information for
these types of diseases. The need for collection of follow-
up data from patients on charitable access programs
should be no different for patients with reimbursed
treatments.

Conclusions

Since inception of the program, methods of patient
selection, enrollment and monitoring have evolved and
will continue to evolve, based on learnings from the
program itself. Nevertheless, the Takeda LSD charita-
ble access program can help physicians, caretakers, and
patients in underserved communities. More work and
partnerships are needed to address the challenges and
unmet needs of patients with LSDs and other rare dis-
eases from these developing countries around the world.
An important step toward this goal was achieved by the
rare disease community on September 23, 2019 in New
York at a high-level meeting at the United Nations (UN)
headquarters, at which UN Member States adopted a
political declaration on universal health coverage that
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includes mention of rare diseases [20]. This marks a sig-
nificant milestone for the rare disease community, with
rare diseases being included for the first time within a
UN declaration adopted by all 193 Member States. Our
early experience with this LSD charitable access program
suggests that such programs can make a positive impact,
allowing clinicians to help patients who previously would
have had few or no options available. Although signifi-
cantly more work is needed, this program marks one
small step of many needed to accomplish the goal of
“leave no one [with rare diseases] behind”.
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