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Definition

Metachromatic leukodystrophy (MLD) is a rare progressive lysosomal disorder characterized by the accumulation of
sulfatides (fats) in the cells. Disease occurs due to a deficiency of arylsulfatase A (ARSA) enzyme caused by a genetic
mutation in the ARSA gene. ARSA enzyme plays a crucial role in the metabolism of sulfatides within the cells.
Without the ARSA enzyme, sulfatides build up in the white matter of the brain and CNS, causing destruction of the
myelin sheath. Demyelination results in the loss of learned functions, paralysis, blindness, seizures, and eventual
death.

Early diagnosis and treatment for MLD is associated with improved outcomes. Babies that are diagnosed with
presymptomatic late infantile MLD should have a comprehensive assessment at a certified treatment center within the
first 3 months of life.

Clinical Symptoms

Newborns with MLD appear healthy at birth. MLD involves multiple organs, but primarily the brain and spinal cord.
There are three classifications of MLD based on the onset of symptoms: late-infantile, juvenile, and adult. Newborn
screening cannot distinguish the difference between the three types. If left untreated, all forms of MLD will lead to
neurologic deterioration and ultimately death.

The three types and symptoms if untreated, include:

e Late Infantile Onset (Prior to 30 months of age): Normal developmental milestones during the first 6-18
months of life. Progressive rapid regression of gross motor skills, balance, speech, overall mobility, and basic
cognitive functions occur. Paralysis and blindness follow. Prognosis is reported as 1-2 years, while today’s
care and treatments could extend that period to 5-7 years after diagnosis. This is the most common form of
MLD and accounts for 50-60% of diagnoses.

e Juvenile Onset: Early Juvenile Onset (4 to 6 years) and Late Juvenile Onset (6 to 16 years): Normal
development with onset of symptoms between ages 4-14 years. Symptoms include difficulty with balance,
learning difficulties, loss of fine motor skills, loss of bowel/bladder control, behavior and concentration
issues. Regression is slower than late infantile, but the pattern is similar.

e Adult Onset (Beyond 16 years): Symptoms generally begin between 16 to 40 years of age. Initial symptoms
vary and may include poor school or work performance, anxiety, disorganization, poor judgement, substance
abuse, psychiatric changes, seizures and dementia. Progression is unpredictable but tends to be slower.

Newborn Screening and Definitive Diagnosis

In Illinois, newborn screening for metachromatic leukodystrophy is performed on a dried blood spot (DBS) sample
using high performance liquid chromatography (HPLC) coupled to electrospray ionization (ESI) and tandem mass
spectrometry (MSMS) to detect elevated C16:10H sulfatide and C16:0 sulfatide. When indicated, this is followed by
a 2" tier assay, which will measure arylsulfatase A (ARSA) activity. Elevated sulfatide concentration with reduced
ARSA enzyme activity constitutes a presumptive positive result recommending immediate referral to a pediatric
metabolic specialist for confirmatory testing.

Treatment



Currently, there is no cure for MLD. Bone marrow transplant (BMT) or hematopoietic stem cell transplant (HSCT)
are effective ways of slowing progression of the disease in people who are not showing symptoms of MLD.
Treatment options vary based on the type and stage of the disease when diagnosed. In March 2024, Lenmeldy™
(atidarsagene autotemcel) became the first FDA approved gene therapy in the United States for infants and children
with pre-symptomatic MLD. Gene therapy has been shown to be effective in the presymptomatic late infantile and
early juvenile onset, and early symptomatic early juvenile types which defines a narrow window for intervention.
Progression of the disease should be monitored by medical specialists that collaborate to provide supportive care such
as physical therapy, speech therapy, and medication.

Incidence

Overall, MLD is the most common inherited leukodystrophy. Incidence is estimated to be 1 in 40,000 live births in
the United States. In the general population, it is estimated that 1 in 100 people are carriers of a MLD mutation in the
ARSA gene. Some isolated populations may have a higher prevalence of MLD.

Inheritance Patterns

MLD is an autosomal recessive genetic disorder which means both males and females carry the gene. Both parents
must carry an MLD gene mutation to have a child affected with MLD. Each child of parents that carry the genetic
mutation will have a 1 in 4 chance of being affected by MLD. Genetic counseling is recommended for families
planning future pregnancies.

Pathophysiology

MLD is a rare lysosomal disorder caused by a mutation in the ARSA gene that encodes Arylsulfatase-A (ARSA-A)
enzyme, causing absent or decreased enzyme activity. This enzyme deficiency causes the inability to break down
sulfatides. Toxic accumulation of sulfatides in the body, specifically the CNS and peripheral nervous system leads to
demyelination and neurodegeneration. Clinical manifestations are progressive motor and cognitive impairment.

Other rare inherited metabolic disorders are associated with the ARSA enzyme. Saposin B Deficiency is a very rare
form of MLD where the ARSA enzyme levels are normal, but the activator for that enzyme is missing or decreased.
This is caused by a mutation in the prosaposin gene (PSAP). Multiple sulfatase deficiency (MSD) is caused by an
activation deficiency that affects enzymes including the ARSA enzyme, due to a mutation in the SUMF'I gene.

Key Points for Parents

Reassure parents that not all newborns identified as having decreased ARSA enzyme activity through newborn
screening will have MLD. Encourage the importance of following the pediatrician’s and/or specialist’s
recommendations for additional testing and referrals. There are resources to help families with the costs of medical
checkups and diagnostic testing, as well as treatment options that may delay the progression of MLD. If untreated,
this disorder can cause life threatening health problems. Ongoing monitoring of the child with MLD is essential.

Following Confirmation of Diagnosis
These guidelines should be followed when a diagnosis of MLD has been confirmed:

1) Follow up with a metabolic disease specialist able to collaborate with a pediatric stem cell transplantation
team.

2) Use a multidisciplinary approach for long-term management including specialists from orthopedics,
pediatrics, genetics, neurologists, physical therapy and other disciplines as needed.

3) Offer parents information on support services, such as, the local health department, Early Intervention
services, the University of Illinois at Chicago Division of Specialized Care for Children (DSCC)
https://dscc.uic.edu

4) Additional information about newborn screening can be found at:

e Baby’s First Test: http://www.babysfirsttest.org/
e Hunter’s Hope — Leukodystrophy Care Network: www.huntershope.org
e MLD Foundation: https://MLD.Foundation

e United Leukodystrophy Foundation: https://ulf.org/
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