
 

Gene therapy hope for children with kidney
disease
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Image [left to right]: Professor Moin Saleem, Dr Wen Ding [Academic Clinical
Lecturer in Paediatric Renal Medicine] and Professor Gavin Welch [Professor
of Renal Cell Biology] from the University of Bristol’s Medical School Credit:
Kidney Research UK

Researchers at the University of Bristol have made a remarkable step
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forward in finding a potential cure for a type of childhood kidney
disease.

The research project has shown that just one dose of gene therapy
targeting cells in the kidney has the potential to cure a condition known
as steroid-resistant nephrotic syndrome.

The findings, which were published in the journal Science Translational
Medicine by the team in Bristol led by Professor Moin Saleem, from the
Bristol Medical School, suggested that replacing one faulty gene that
codes for a protein known as podocin could cure the condition. Podocin
is a protein essential for the functioning of cells called podocytes which
have a critical role within the kidney's filtration system.

Nephrotic syndrome is a condition where the kidney's filtering units are
damaged, allowing large amounts of protein that should be kept in the
bloodstream to leak into the urine. This can lead to swelling, particularly
in the eyes and legs, and an increased risk of infections and blood clots,
and the risk of kidney damage. It can occur at any age but is most
commonly diagnosed in children under five years old.

Often the symptoms can be managed with a type of medication known
as steroids, however, around 10% of children with nephrotic syndrome
do not respond to steroids and many will go on to develop kidney failure
and will need dialysis or transplant within two to five years. This is the
group where a faulty gene is frequently the cause of the disease.

Professor Saleem said, "We are hoping that this treatment could be
curative. You keep the same podocytes for life, so if we can change their
gene expression right at the beginning of the disease, we should be able
to prevent this disease from progressing. With most kidney diseases,
there is a reasonable window of opportunity, often years, before you get
irreversible damage to the kidneys, where we would hope to be able to
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intervene with gene therapy and avoid the need for dialysis or
transplantation."

The discovery could bring major benefits to hundreds of children who
currently suffer from nephrotic syndrome. If the intervention works,
patients will be saved from a life of kidney failure and subsequent
dialysis and transplant treatments.

For gene therapy to be successful, researchers must make sure the new
genetic material reaches the right cells and is used by those cells for a
long time to restore their normal function. The team used a
virus—incapable of causing disease but excellent at carrying genetic
information directly into cells—called adeno-associated virus (AAV) to
deliver the podocin gene to the correct cell type.

Using this technique, the team were able to replace the original faulty
gene in the podocytes, successfully treating several different laboratory-
based models of nephrotic syndrome.

Dr. Aisling McMahon, executive director of research and policy at
Kidney Research UK said, "If successful, this method could effectively
rescue people from a life on grueling dialysis treatment or from needing
a kidney transplant. This work offers real hope for patients impacted by
steroid-resistant nephrotic syndrome and potentially other genetic kidney
diseases too. We are delighted to see that our funding has helped
progress a project that has real potential to be used in a clinical setting."

Gene therapy using AAV is already being used in the clinic in the UK to
treat other conditions, but this is the first ever application in kidneys and
will need to be further assessed to ascertain the dosage and further
safety.

Despite this, researchers are confident that this technique is not too far
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away from making its way into clinical use. Further research in the next
few years will determine whether this application of the therapy is viable
to be used within the health service.

  More information: Wen Y. Ding et al, Adeno-associated virus gene
therapy prevents progression of kidney disease in genetic models of
nephrotic syndrome, Science Translational Medicine (2023). DOI:
10.1126/scitranslmed.abc8226
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