Humanistic, economic, and
social impact of lysosomal
storage disorders in Spain
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Introduction.

Lysosomal storage diseases (LSDs) constitute a group of severe, disabling, and progressively worsening conditions with highly heterogeneous clinical presentations, requi-

ring a comprehensive, multidisciplinary approach. The challenges faced by patients and their families are multifaceted, as these diseases profoundly affect their personal,

familial, social, and professional lives, while also imposing a substantial financial burden. [1]. Although LSDs are classified as rare diseases, their collective impact can place

significant pressure on the Spanish healthcare system (SHS). Nonetheless, the humanistic, economic, and social consequences of these conditions remain poorly understood,

particularly within the Spanish context.

Objectives.

To estimate the socio-economic impact of LSDs on the SHS, society,

patients and caregivers.

Methods.

This cross-sectional study followed five stages: 1) literature review; 2) focus groups
with patients and healthcare professionals (HCPs); 3) questionnaire design; 4) sur-
vey; and 5) cost analysis. The study was guided by a Scientific Committee consis-
ting of seven HCPs, representing various specialties (neuropaediatrics, paediatrics,
orthopaedic surgery, internal medicine, psychology, and hospital pharmacy) and a
patient representative. The study was approved by the Ethics Committee of Hospi-
tal Puerta de Hierro (Madrid).

The questionnaire was based on a literature review and insights from patients/
caregivers and HCPs.
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m Literature review

A comprehensive review of current evidence on the burden of LSDs in Spain was
conducted using the international databases PubMed/MEDLINE and Google Scho-
lar, along with clinical practice guidelines and consensus documents from leading
Spanish scientific societies.

B Focus groups

Patients and caregivers were invited to participate by the Spanish MPS-Lisoso-
males Association providing insights into impact of the disease on their quality of
life (QoL), daily activities, and the associated economic burden.

HCPs were also invited by the association to identify key aspects related to the
management of LSD patients, as well as the healthcare resources required for dia-
gnosis, treatment, and follow-up.

B Questionnaire

The study utilized two anonymous e-questionnaires: one for patients and another
for caregivers. The patient questionnaire consisted of 52 questions, while the
caregiver questionnaire included the 52 patient questions along with 11 additional
questions specifically for caregivers, totaling 63. Both questionnaires were divided
into four sections: 1) Sociodemographic characteristics, 2) Clinical variables, 3)
Quality of life, and 4) Economic costs.

B Survey

Adult patients with a diagnosis of any type of LSD or their caregivers were invited
to participate in the study through the web page and social media of the Spanish
MPS-Lisosomales Association.

B Cost analysis/estimation

Direct costs for LSDs were estimated from healthcare utilization (medical visits, hos-
pitalizations, tests, treatments, and formal care) using unitary costs (euros, 2024)
from the eHealth database [2] and the Council of Pharmaceutical Associations [3],
following Royal Decree-Law 8/2010 [4]. Costs were calculated annually, adjusting
for long-term resources (e.g., surgery, devices, home/vehicle adaptations) by divi-
ding values over the considered period. Specific treatment costs were based on the
unitary cost and dosage for a 70 kg patient, averaging when multiple treatments
were available. Laboratory test costs were estimated for the five most prevalent
LSDs (Sanfilippo, Fabry, Hurler, Morquio, and Hunter) based on HCPs' estimated
annual resource utilization and patient percentage. Indirect costs from question-
naires included lost working hours (patient and caregiver) and informal care, with
productivity losses calculated using the Spanish Statistical Office's cost per hour
[5]. Family-incurred costs covered patient-paid formal care, treatments, rehabilita-
tion, non-SHS specialist visits, medical equipment, and home adaptations.

Results.

m Sociodemographic characteristics

A total of 86 respondents (22 patients and 64 caregivers) completed the ques-
tionnaire, representing 86 patient-family units. The mean (SD) age of patients and
caregivers was 23.1 (17.0) and 47.6 (8.9) years, respectively, with 48.8% of patients
and 71.9% of caregivers being women. 28.1% of caregivers were unemployed due
to their caregiving role, a rate higher than the national average in Spain (14%) [6].
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Unemployment was higher among women than men (34.8% vs 11.1%). Additional-
ly, 44.8% of employed caregivers reduced their working hours.

Table 1. Working and academic status of the participants in the study

Working/academic status

Patients n (%) Caregivers n (%)

Unemployed due to the LSD 6 (7.0) 18 (28.1)
Unemployed due to other reasons 1(1.2) 1(1.6)
Retired due to the LSD 14 (16.3) 230
Retired due to other reasons 1(1.2) 4 (6.3)
Employed 10 (11.6) 35 (54.7)
Self-employed 3 (3.5) 3(4.7)
Student 41(47.7) 1(1.6)

Not schooled 10 (11.6)

m Clinical characteristics

Sanfilippo (22.1%) and Fabry (18.6%) were the most represented LSDs followed by
Hurler (15.1%), Morquio (15.1%), Hunter (13.9).

The mean (SD) age at diagnosis was 9.9 (14.6) years, with a mean (SD) time from
symptom onset to diagnosis of 4.3 (8.9) years.

Most patients have some type of cognitive, functional, visual, or hearing limitation
(as shown in Figure). Additionally, this limitation is severe to profound in 31.4% for
cognitive, 29.1% for functional, 12.8% for hearing, and 8.1% for visual limitations,
respectively.
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m Economic costs

The resources with the least coverage by the SHS for LSD patients are psycholo-
gists (10.9% coverage, with a total of 5.0 visits per year), physiotherapists (30.8%
coverage, with a total of 28.5 visits per year), speech-language therapists (51.0%
coverage, with a total of 13.1 visits per year).

The total cost of LSD per patient-year (p/y) was 126.784,4 €, comprising direct
costs to SHS (66.5%), indirect costs (28.7%), and direct costs incurred by the pa-
tient (4.9%). The mean direct cost was 84,267.53€ p/y, primarily due to treatment
expenses (80.1%). Indirect cost was 36,346.72€ p/y, mainly corresponding to the
informal care (89.0%). Direct costs incurred by the patient were 6,170.20€ p/y, pri-
marily due to formal care (38.3%) and non-financed pharmacological treatment
(20.3%).
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Conclusion.

LSDs create a significant economic burden on the SHS and affected
families. Most indirect costs are due to informal care, highlighting the
impact on caregivers. Furthermore, affected families experience a loss
of employment opportunities and an increase in out-of-pocket costs.
Thus, addressing the challenges of LSDs requires integrated strategies
that consider both economic and social needs.
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