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Primary hyperoxaluria type 1 (PH1) is a rare, autosomal
recessive metabolic disorder caused by mutations in
the hepatic alanine-glyoxylate aminotransferase (AGT).
Defective AGT results in excessive oxalate synthesis that
induces urolithiasis, nephrocalcinosis and progressive kidney
failure leading to end-stage renal disease. Combined liver-
kidney transplantation is currently the only curative treatment
approach, but is associated with significant morbidity, mortality
and costs. Transplantation requires a medical infrastructure
which is not available to most patients suffering from PH1
worldwide. Thus, there is an urgent need for new therapies
besides transplantation. The following strategies for molecular
therapy of PH1 are currently being developed: proteostasis
regulation therapy by targeting pharmacoperones; adeno-
associated virus (AAV)-mediated gene therapy with liver-
specific AAV vectors for in vivo genome editing; cell therapy
by hepatocyte transplantation; substrate reduction therapy
through suppression activity of different enzymes from the
glyoxylate pathway. This includes high-throughput screening
for small molecules inhibitors as well as development of
synthetic siRNAs targeting the endogenous mRNA transcript
of a given gene, leading to its cleavage and subsequent
depletion of the substrate for oxalate synthesis and; Enzyme
replacement therapy by delivery of polymer-conjugated AGT
proteins into the peroxisomal compartment. In this speech, the
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author will address the advantages and challenges of these
strategies and the ways of treatment delivery applicable to
individual approaches. We believe that coupling small molecule
chaperones and inhibitors with protein-, cell-, and gene-based
therapies may decrease excessive oxalate production. Effective
treatment of this devastating inborn error of metabolism will
become available in the near foreseeable future.
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