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Advancements in MPS Type I:From Enzyme Replacement to
Gene Therapyaa

Mucopolysaccharidosis Type I (MPS I) is a rare, inherited disorder caused by the lack of the enzyme alpha-
L-iduronidase. The disease causes harmful GAGs to accumulate in cells, leading to a range of symptoms 
from physical deformities to neurological issues. The treatment of MPS I has dramatically improved over the 
years, with new therapies offering hope to patients. From the pioneering enzyme replacement therapy (ERT) 
to the emerging possibilities of gene therapy, the future of mucopolysaccharidosis type 1 treatment looks 
brighter than ever.

Enzyme Replacement Therapy: A Breakthrough in MPS I Care

Since the approval of ALDURAZYME (laronidase)in 2003, enzyme replacement therapy has been a 
cornerstone in the treatment of MPS I. This treatment involves infusing the recombinant enzyme laronidase 
to help break down the accumulated GAGs. For patients with milder forms of MPS I, like the attenuated 
versions of Hurler syndrome, ALDURAZYME (laronidase) has proven effective in improving physical 
function, reducing organ enlargement, and enhancing overall quality of life. However, it has limited 
effectiveness in addressing the neurological symptoms that severely impact patients with the Hurler subtype.

Stem Cell Transplantation for Severe Cases

For patients diagnosed with Hurler syndrome, hematopoietic stem cell transplantation (HSCT) is still a 
viable option. This procedure, which replaces defective bone marrow with healthy donor cells, can help 
correct the underlying enzyme deficiency, improve cognitive function, and extend life expectancy. Hurler 
syndrome treatment through HSCT is most effective when performed early in life, ideally before the age of 
two.

Despite its benefits, HSCT carries risks such as graft-versus-host disease and transplant-related 
complications. Therefore, careful patient selection and experienced medical teams are essential to 
achieving positive outcomes.

Gene Therapy: The Future of MPS I Treatment

Gene therapy is one of the most promising innovations in MPS Type 1 treatment. This groundbreaking 
approach involves delivering a healthy copy of the defective gene into a patient’s cells, offering the potential 
for a permanent cure. Unlike enzyme replacement, gene therapy can potentially treat the neurological 
aspects of MPS I by allowing cells to produce the enzyme that is missing in the patient’s body.

Several trials are currently underway to assess the safety and effectiveness of gene therapy for MPS I. Both 
in vivo and ex vivo methods are being explored, with some promising early results in terms of sustained 
enzyme activity and reduced symptoms.

Investigating New Therapies: Beyond Gene Therapy

Alongside gene therapy, other novel treatments are under investigation, including substrate reduction 
therapies and pharmacological chaperones. Substrate reduction therapies aim to decrease the production of 
GAGs, while pharmacological chaperones help stabilize the residual enzyme activity in patients with milder 
forms of the disease.

Additionally, researchers are exploring techniques like intrathecal enzyme delivery, which may allow for 
more effective treatment of the central nervous system in severe cases of Hurler syndrome treatment. This 
is an exciting avenue that could overcome the limitations of intravenous treatments like ALDURAZYME 
(laronidase).

Conclusion: Hope on the Horizon for MPS I Patients

The treatment landscape for mucopolysaccharidosis type 1 treatment is rapidly changing. As therapies like 
ALDURAZYME (laronidase) continue to improve patient outcomes, and the potential of gene therapy grows, 
the future holds great promise for those living with this rare and complex condition. With ongoing research, 
we can look forward to more personalized and effective treatments, offering hope to those affected by MPS I.
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