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Introduction
Primary Hyperoxaluria (PH) is a rare genetic 
disorder characterized by the overproduction 
of oxalate, a byproduct of metabolism, leading 
to the accumulation of oxalate crystals in the 
kidneys and other organs. In this in-depth 
article, we explore the pathogenesis, clinical 
manifestations, diagnosis, and management of 
primary hyperoxaluria, shedding light on this 
often overlooked but potentially devastating 
condition.

Description
Understanding primary hyperoxaluria

Primary hyperoxaluria is a group of autosomal 
recessive disorders caused by mutations in 
genes encoding enzymes involved in glyoxylate 
metabolism, primarily AGXT, GRHPR, and 
HOGA1. These genetic defects disrupt the 
normal conversion of glyoxylate to glycine, 
leading to excessive oxalate production. The 
excess oxalate forms insoluble calcium oxalate 
crystals, which can deposit in the kidneys, 
urinary tract, and other organs, causing tissue 
damage and impairment of organ function.

Clinical manifestations

The clinical presentation of primary 
hyperoxaluria can vary widely depending on 
the severity of the disease and the extent of 
oxalate deposition. Common manifestations 
may include:

• Kidney stones: Patients may develop
recurrent kidney stones due to the
formation of calcium oxalate crystals in
the urinary tract, leading to renal colic,
hematuria, and urinary tract obstruction.

• Nephrocalcinosis: Accumulation of
calcium oxalate crystals within the renal
parenchyma can cause nephrocalcinosis,

characterized by the calcification of renal 
tubules and interstitial tissue.

• Renal impairment: Progressive kidney
damage and loss of renal function may
occur due to chronic oxalate nephropathy,
leading to Chronic Kidney Disease (CKD) 
and End-Stage Renal Disease (ESRD).

• Systemic manifestations: In severe cases,
primary hyperoxaluria can affect other
organs, such as the heart, eyes, bones,
and nervous system, leading to systemic
complications such as cardiomyopathy,
retinal damage, osteopenia, and
neuropathy.

Diagnostic evaluation

Diagnosing primary hyperoxaluria requires a 
combination of clinical evaluation, laboratory 
tests, and imaging studies:

• Urinary oxalate excretion: Measurement
of urinary oxalate levels is a key diagnostic
test for primary hyperoxaluria. Elevated
urinary oxalate excretion (>0.5 mmol/1.73 
m2 per day) is suggestive of the disorder.

• Genetic testing: Molecular genetic testing
can identify mutations in the AGXT,
GRHPR, and HOGA1 genes associated
with primary hyperoxaluria, confirming
the diagnosis and guiding genetic
counseling.

• Imaging studies: Imaging modalities
such as ultrasound, CT scan, or MRI
may be used to evaluate for kidney
stones, nephrocalcinosis, or other renal
abnormalities.

• Renal biopsy: In some cases, a renal biopsy 
may be performed to assess for calcium
oxalate crystal deposition and confirm the
diagnosis of oxalate nephropathy.
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Management strategies

The management of primary hyperoxaluria aims 
to reduce oxalate production, prevent oxalate 
deposition, and manage complications:

•	 Dietary modifications: Patients are advised 
to follow a low-oxalate diet and increase fluid 
intake to reduce urinary oxalate excretion 
and prevent kidney stone formation.

•	 Medications: Pharmacological therapies 
such as pyridoxine (vitamin B6), which 
enhances the activity of the AGXT enzyme, 
may be prescribed to reduce oxalate 
production in certain individuals.

•	 Calcium supplementation: Calcium citrate 
or calcium carbonate supplements may be 
recommended to bind dietary oxalate in 
the gastrointestinal tract and prevent its 
absorption.

•	 Renal replacement therapy: Patients with 
advanced kidney disease may require renal 
replacement therapy, including hemodialysis 
or peritoneal dialysis, to manage uremia and 
maintain electrolyte balance.

•	 Liver transplantation: For patients with 

severe primary hyperoxaluria refractory to 
medical management, liver transplantation 
may be considered to restore normal enzyme 
function and reduce oxalate production.

Prognosis and complications

The prognosis of primary hyperoxaluria varies 
depending on the severity of the disease, 
the age at diagnosis, and the response to 
treatment. Without early intervention, primary 
hyperoxaluria can lead to progressive kidney 
damage, end-stage renal disease, and systemic 
complications affecting multiple organs.

Conclusion
Primary hyperoxaluria is a rare genetic 
disorder characterized by excessive oxalate 
production and deposition, leading to kidney 
stones, nephrocalcinosis, and progressive renal 
impairment. Early diagnosis and aggressive 
management are essential to prevent complications 
and preserve renal function. Through a 
multidisciplinary approach involving genetic 
testing, dietary modifications, pharmacological 
interventions, and renal replacement therapy, 
patients with primary hyperoxaluria can achieve 
better outcomes and improved quality of life.


