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The implications of an inherited disease for the patient and immediate family are far reaching and thus obtaining the correct diagnosis is essential.  The Primary Hyperoxaluria service at UCL Hospitals has more than 25y experience in the diagnosis of these diseases and has been instrumental in developing diagnostic tests for the primary hyperoxalurias, PH1, PH2 and PH3, as well as carrying out research on the metabolic pathways involved.  This presentation will review the role of biochemical tests in diagnosis and the added value of genetic testing.  
The common factor in the three diseases is raised urinary oxalate but this test alone cannot discriminate between PH1, 2 and 3. More sophisticated enzymology and genetics methods are required.  As all 3 diseases are due to deficiency of enzymes integral to the hepatic metabolism of glyoxylate, enzymological studies require a liver biopsy.  Gene analysis has the advantage that only a blood (or salivary) sample is needed.

PH1, caused by mutations in the AGXT gene, is more frequent than either PH2 or PH3.  There are more than 150 mutations known and a database is maintained by the author (www.uclh.nhs.uk/biochemistry). Most of the missense mutations have been tested in vitro to confirm their pathogenicity.  In the case of the common mutations, genotype-phenotype correlations have been attempted. One mutation, Gly170Arg, encodes an enzyme with significant activity in vitro, but the enzyme is mistargeted to the mitochondrion where it is inactive in vivo. Some patients with this mutation show sensitivity to the cofactor pyridoxine and have a longer time to end stage renal failure.  However, in vitro studies fail to show any correction to protein targeting so it is not clear how pyridoxine is working.  
Evaluation of the frequency and location of mutations in all 3 genes has led to improved diagnostic strategies that help to target testing and reduce testing costs. 
