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SUMMARY In Malaysia, rare diseases affect fewer than 1 in 4,000 people. As of 2020, 491 rare diseases have
been recorded in Malaysia, but with limited epidemiological data. As the first study in Malaysia,
this retrospective cohort study examined the epidemiology and admission-related healthcare costs
for adult rare disease patients in Langkawi. Among the 38 patients, rheumatological rare diseases
topped the list (39.5%). The annual admission rate for rare diseases was 0.9%. Langkawi patients
had lengthy hospital stays (9.7 days) and a 7.9% mortality rate. 23.7% of patients defaulted to
follow-up, and 7.9% were referred to a tertiary hospital due to inadequate equipment or speciality
care. Admission costs were Malaysian Ringgits (MYR) 244,598.63 (~US Dollars (USD) 51,280),
with 80.2% from medication. The average healthcare resource utilisation was MYR 6,436.81/
patient/year (~USD 1,350/patient/year).
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1. Introduction

Rare diseases in Malaysia are defined as conditions
affecting fewer than 1 in 4000 people. As of August
2020, the Malaysian Rare Disease List has recorded
491 rare diseases (/). However, comprehensive data on
their geographical and ethnic distributions within the
country is lacking.

Rare diseases come with a substantial economic
burden, with costs per patient per year (PPPY) being
approximately ten times higher than mass-market
diseases (US Dollars (USD) 266,000 PPPY versus
USD 26,000 PPPY) (2). Orphan drugs are medicinal
products designed to treat, prevent or diagnose rare
diseases. Access to orphan drugs is limited, especially
in Malaysia, where treatments like enzyme replacement
therapy can cost more than Malaysian Ringgits (MYR)
700,000 (~USD 152,500) annually (3). However,
funding constraints, particularly in district hospitals
such as Hospital Sultanah Maliha in Langkawi, make it
challenging to provide orphan drugs.

Geographical barriers further complicate access to
treatment for rare diseases, especially in Langkawi, an
island only accessible by air or sea. There is only one

hospital in Langkawi, limiting treatment options for rare
disease patients. The island's economy mainly relies on
tourism, making it difficult for patients to allocate extra
funds for healthcare-related travel outside Langkawi (4).

This retrospective cohort study aimed to describe
the epidemiology and admission-related healthcare
costs of managing adult patients with rare diseases
in Langkawi from the perspective of the Ministry of
Health (MOH) Malaysia, given that Hospital Sultanah
Maliha is a public hospital under MOH Malaysia.

The patients recruited in this study from September
2021 to March 2023 were 13 years old and above,
including those newly diagnosed with rare diseases
during their current admission but not yet receiving
treatment and those previously diagnosed and on
treatment. Patients admitted for reasons unrelated
to their rare diseases (e.g., elective admission for
arteriovenous fistula creation) were excluded.

The cost evaluation conducted in this study
pertains to the year 2023. A micro-costing approach
was employed, allowing for the quantification of
each cost component associated with the treatment.
From the provider's perspective, treatment costs were
gathered using a 'bottom-up' approach. All costs
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were denominated in MYR as of 2023. The average
hospitalisation cost per patient was calculated by
dividing the total hospitalisation costs of all patients
by total number of patients. Detailed information about
the items in each cost category can be found in the
Supplemental Table S1 (http://www.irdrjournal.com/
action/getSupplementalData.php?ID=200).

This study has been granted ethical approval by
MREC MOH Malaysia (NMRR ID-23-00353-BDS).

2. Access to treatment

Rheumatological rare diseases top the rare disease
list (39.5%), mostly suffering from systemic lupus
erythematosus (SLE) (n = 11). The sociodemographic
data and types of rare diseases of the patients are in Table
1. Among the 38 patients studied, 18 (47.4%) were newly
diagnosed with a rare disease upon admission, while the
others had a median of 1.5 years post-diagnosis. The
annual admission rate for rare diseases in Langkawi was
0.9% (61 out of 6,773 admissions), with a higher rate
among females at 1.7% (58 out of 3,369 admissions).
Moreover, 13 (34.2%) patients experienced readmissions,
a figure comparable to the 32% readmission rate in the
USA (5). The readmission rate can be as many as five
admissions within a year. Langkawi patients had longer
hospital stays (9.7 days) compared to the other countries
(6.1 days in Hong Kong and 6.3 days in the USA) (5,6),
and it was double the duration among patients who
required antimicrobial therapy (24 versus. 12 days, p =
0.001).

On the other hand, 9 (23.7%) patients had defaulted
follow-up. These defaulted patients were significantly
younger, with an average age of 31 compared to 44 (95%
CI: 1.15 to 23.91; p = 0.033). Meanwhile, the mortality
rate is double that reported in the literature (n = 3, 7.9%
versus 3.9% in the USA) (5). 7.9% of patients were
referred to a tertiary hospital due to inadequate equipment
or speciality care. The rest of the patients (84.2%) were
discharged home. A majority of the patients (n = 31,
81.6%) were receiving immunosuppressant treatment for
their rare diseases, with corticosteroids (n = 25, 65.8%)
being the most prescribed. With the high percentage
of immunosuppression, 23 (60.5%) patients had to be
treated with antimicrobials for infections. The other
treatment modalities received by the patients include
blood product transfusion, oxygen supplementation, and
haemodialysis.

3. Costs

The total admission costs of the recruited rare disease
patients were MYR 244,598.63 (~USD 51,280), of
which 80.2% were medication costs (Table 2). The total
medication costs in this study (MYR 196,161.63 or
~USD 41,124) constituted 11% of the total medication
costs for adult inpatients (all diseases) in the hospital

Table 1. Sociodemographic data and type of rare diseases
of the study participants

Variables n (%)
Sex
Male 3(7.9)
Female 35(92.1)
Ethnic
Malay 36 (94.7)
Chinese 2(5.3)
Age group (years)
13-29 10 (26.3)
30-49 17 (44.8)
50 - 64 7(18.4)
>65 4 (10.5)
Marital status
Unmarried 10 (26.3)
Married with no children 4(10.5)
Married with children 23 (60.6)
Divorced / Widowed 1(2.6)
Employment status
Employed 14 (36.8)
Unemployed 14 (36.8)
Not in labour force 10 (26.3)
Place of stay (distance from hospital)
Kuah (6 km) 13 (34.1)
Ulu Melaka (10 km) 8(21.1)
Padang Matsirat (11 km) 4(10.5)
Kedawang (13 km) 8 (21.1)
Bohor (13 km) 2(5.3)
Ayer Hangat (20 km) 3(7.9)
Type of rare diseases
Rheumatological 15(39.5)
(MCTD, rheumatoid meningitis, scleroderma, SLE)
Haematological 10 (26.3)
(AIHA, Evans syndrome, HbH disease, PNH)
Neuromuscular (GBS, NMOSD, NORES) 7(18.4)
Endocrine (primary adrenal insufficiency) 4(10.5)
Dermatological (pemphigous vulgaris) 1(2.6)
Renal (minimal change disease) 1(2.6)

AIHA: autoimmune haemolytic anaemia; GBS: Guillain-Barré
syndrome; MCTD: mixed connective tissue disorder; NMOSD:
neuromyelitis optica spectrum disorder; NORES: new-onset refractory
status epilepticus; PNH: paroxysmal nocturnal haemoglobinuria; SLE:
systemic lupus erythematosus.

Table 2. Estimated costs (MYR) of rare disease management
in Langkawi

Type of costs Costs in MYR (USD) Percentage of
total costs (%)
Medication 196,161.63 (41,124) 80.20
Hospitalisation 29,600.00 (6,205) 12.10
Laboratory tests 12,891.00 (2,703) 5.27
Imaging and radiology 2,791.00 (585) 1.14
Blood products 2,700.00 (566) 1.10
Surgery and procedure 455.00 (95) 0.19

Total costs 244,598.63 (51,280) 100.00

during the study period (MYR 1,783,013.57 or ~USD
373,798). The treatments received by the patients include
immunosuppressants, antimicrobials, fluid management,
and other medications, in which immunosuppressants
were the most expensive category of medication costs.
On average, a rare disease patient in Langkawi pays
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MYR 333.20 (~USD 70) per hospital admission, which
only represents 5.2% of the annual hospitalisation cost
per patient related to rare diseases borne by the hospital
(MYR 6,436.81 or ~USD 1,350).

4. Discussion

Our data revealed almost 50% of new diagnoses (18
out of 38 rare disease patients admitted) related to rare
diseases per year in Langkawi. This exceptional finding
prompted us to investigate and report this matter, as
many cases may still be undiagnosed and warrant a
more systematic screening system. Those geographically
isolated patients might have limited understanding of
their conditions and lack medicinal support, leading them
to opt for traditional or alternative medicines without a
proper diagnosis in the hospital.

To our knowledge, this study represents the first cost
analysis of managing rare diseases in Malaysia after a
comprehensive literature search using PubMed Central,
PubMed/Medline, Cochrane Review, Springer Link, and
Lippincott Williams & Wilkins journals. Our findings
showed that the total economic burden of hospitalised
patients with rare diseases at Hospital Sultanah Maliha
approaches MYR 245,000 (~USD 53,000) over one
and a half years, signifying a considerable strain on
the hospital's resources. A financial study in Langkawi
showed that 60.9% of the population earns a monthly
income of MYR 3,500 (~USD 760) or less (7). This
income instability could prevent patients from seeking
further healthcare treatment outside Langkawi.

Following the founding of the National Framework
for Rare Disease, the Malaysian MOH adopted the
Patient Access Scheme (PASc) to broaden patient access
to high-cost medicines (8). PASc is a collaborative
initiative between pharmaceutical companies and the
MOH Malaysia. This programme incorporates innovative
pricing agreements to improve cost-effectiveness and
ensure broader patient access to specific medications.
Despite PASc use to procure orphan drugs, its potential
impact is restricted to a small number of patients.

Most previous pharmacoeconomic studies on rare
diseases evaluate all cost categories, including direct
costs, indirect costs and mortality costs. However, our
study focused exclusively on direct medical costs. While
the current public healthcare system is still unable to
cope with the rising demands of rare disease treatment
costs, specific groups of patients, for example, those
with more comorbidities, need to be prioritised via a
systematic process of orphan drug supply.
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