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Description

Metachromatic leukodystrophy (MLD) is a rare, inherited
lysosomal storage disorder that affects the white matter of the
brain and the Central Nervous System (CNS). It is caused by a
deficiency of the enzyme arylsulfatase. A leading to the
accumulation of sulfatides in cells, particularly those of the
nervous system. This accumulation damages the myelin sheath,
which insulates nerve fibers, leading to progressive neurological
impairment. MLD is inherited in an autosomal recessive manner,
meaning that an affected individual must inherit two defective
copies of the ARSA gene, one from each parent. The ARSA gene
provides instructions for making the enzyme arylsulfatase A,
which is essential for the breakdown of sulfatides. When this
enzyme is deficient or absent, sulfatides accumulate, particularly
in the nervous system, leading to the progressive destruction of
myelin. The myelin sheath is crucial for the rapid transmission of
electrical signals between nerve cells. When myelin is damaged
or lost, nerve impulses slow down or fail to be transmitted
effectively, resulting in a range of neurological symptoms. The
accumulation of sulfatides also induces a secondary inflammatory
response, further exacerbating the damage to the nervous
system.

Types of MLD

Late-Infantile MLD: This is the most common and severe
form, typically presenting between 6 months and 2 years of age.
Symptoms include motor regression (loss of previously acquired
motor skills), hypotonia (reduced muscle tone), ataxia (loss of
coordination), seizures and progressive cognitive decline.
Affected children often lose the ability to walk, talk, and perform
daily activities.

Juvenile MLD: This form usually presents between 3 and 16
years of age. The symptoms are similar to those of late-infantile
MLD but progress more slowly. Initial symptoms may include
behavioral changes, academic difficulties and clumsiness. As the
disease progresses, motor and cognitive functions deteriorate.

Adult MLD: This is the rarest form, typically presenting in late
adolescence or adulthood. The progression is slower than in the
infantile and juvenile forms. Symptoms may include psychiatric
disturbances, cognitive decline, motor difficulties and peripheral

neuropathy. Adult-onset MLD is often misdiagnosed as a
psychiatric disorder or multiple sclerosis due to the variability
and subtlety of initial symptom:s.

Diagnosis

Diagnosing MLD involves a combination of clinical evaluation,
imaging studies, and laboratory tests. Key diagnostic steps
include:

Clinical evaluation: A thorough medical history and physical
examination can reveal characteristic signs and symptoms of
MLD. Neurological examination may show signs of motor
impairment, reflex abnormalities, and cognitive decline.

Imaging studies: Magnetic resonance imaging (MRI) of the
brain can detect demyelination, which appears as white matter
changes. These changes are often bilateral and symmetrical,
with a predilection for certain brain regions.

Laboratory tests: Measurement of arylsulfatase A activity in
leukocytes or fibroblasts can confirm the diagnosis. Genetic
testing can identify mutations in the ARSA gene, providing
definitive confirmation.

Urine sulfatide testing: Elevated levels of sulfatides in the
urine can support the diagnosis of MLD, especially when enzyme
activity assays or genetic testing are inconclusive.

Supportive care: This includes physical therapy, occupational
therapy, and speech therapy to manage motor and cognitive
impairments. Nutritional support and management of complications
such as seizures and infections are also important.

Medications: Symptomatic treatment with medications can
help manage seizures, spasticity and behavioral issues.
Antidepressants, antipsychotics and other psychiatric medications
may be used to address psychiatric symptoms in adult-onset
MLD.

Bone marrow transplantation: BMT has shown some promise,
particularly in pre-symptomatic or early-stage juvenile MLD. The
goal is to replace the defective bone marrow with healthy
marrow from a donor, providing a source of functional
arylsulfatase A. However, BMT carries significant risks and is not
universally effective.
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