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DESCRIPTION

Enzyme Replacement Therapy (ERT) has revolutionized the
treatment of several genetic disorders, providing life-changing
benefits to individuals affected by diseases caused by enzyme
deficiencies. These conditions, known as Lysosomal Storage
Disorders (LSDs), occur when the body lacks certain enzymes
that are critical for breaking down complex molecules in cells. As
a result, these molecules accumulate to toxic levels, leading to
severe health problems. Enzyme replacement therapy is a
medical treatment in which patients receive an infusion of a
functional version of an enzyme they are deficient in. The goal
of ERT is to replace or supplement the missing enzyme in order
to restore normal cellular function and reduce the harmful
effects of enzyme deficiencies. Unlike traditional drugs that
target symptoms, ERT addresses the underlying cause of the
disorder at a molecular level by restoring enzyme activity.

Lysosomal storage disorders and the need for ERT

Gaucher disease: It is caused by a deficiency in the enzyme
glucocerebrosidase, which breaks down a fat molecule called
glucocerebroside. The buildup of this molecule in various organs
leads to organ enlargement, bone problems and neurological
issues.

Fabry disease: A deficiency of the enzyme alpha-galactosidase A
leads to the accumulation of a lipid called globotriaosylceramide.
This can cause pain, kidney failure, heart problems and stroke.

Pompe disease: This disorder is caused by a deficiency in the
enzyme acid alpha-glucosidase, responsible for breaking down
glycogen in cells. Accumulation of glycogen leads to muscle
weakness, heart problems and respiratory issues.

Hunter syndrome: A deficiency in the enzyme iduronate-2-
sulfatase causes the accumulation of glycosaminoglycans, which
leads to progressive physical and intellectual disabilities.

Mucopolysaccharidosis type I (MPS I): A deficiency of the

including joint problems, respiratory issues and developmental

delays.

Benefits of enzyme replacement therapy

Improved quality of life: By reducing the accumulation of toxic
substances, ERT can alleviate symptoms such as pain, fatigue
and organ enlargement. This leads to improved mobility, better
respiratory function and enhanced overall quality of life.

Prevention of disease progression: ERT has been shown to stop
or slow down the progression of many lysosomal storage
disorders, especially when initiated early in the disease course.
This can prevent or delay the onset of severe symptoms, such as
organ failure and cognitive decline.

Challenges and limitations of enzyme replacement
therapy

compliance: ERT regular

intravenous infusions, sometimes every week or every other

Administration and requires
week. This can be inconvenient for patients, especially children
and may lead to issues with treatment adherence. Moreover,
patients may experience side effects such as allergic reactions or

infusion-related reactions.

Limited effect on neurological symptoms: For many lysosomal
storage disorders, the enzyme cannot effectively cross the blood-
brain barrier, meaning that neurological symptoms may not be
significantly improved by ERT. Study is ongoing to find ways to
overcome this barrier, such as developing enzyme variants or
alternative delivery systems.

CONCLUSION

Enzyme Replacement Therapy has transformed the lives of many
individuals with lysosomal storage disorders, providing a critical
treatment option for diseases that were once considered
untreatable. While there are challenges such as high costs, the

alpha-L-iduronidase results in the buildup of need for regular infusions and limitations in treating

leading to a variety of symptoms,

enzyme

mucopolysaccharides, neurological symptoms, ongoing study holds potential for
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overcoming these obstacles. As advancements continue, ERT for patients and their families and further solidifying its place as
may become even more effective and accessible, offering hope a foundation in the treatment of genetic disorders.
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