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1   |   BACKGROUND

Primary hyperoxaluria type 1 (PH1) is caused by a defi-
ciency of the liver peroxisomal enzyme alanine–glyoxylate 
aminotransferase (AGT) resulting in overproduction of 
calcium oxalates. This will lead to urinary supersaturation 
of calcium oxalate and crystal formation. Deposition of 
calcium oxalate crystals in the kidney parenchyma leads 
to a condition termed oxalate nephropathy characterized 
by nephrocalcinosis associated with nephrolithiasis. In its 
later stage, a systemic deposit of calcium oxalates is ob-
served. We hereby present the case of an 8-year-old patient 
with exceptional neurological involvement secondary to 
the disease.

2   |   CASE PRESENTATION

An 8-year-old girl presented to the pediatric emergency 
department with headache and visual acuity decline 
for the past 1 month. The parents are first cousins, and 
a previous history of urolithiasis in the maternal uncle 

was reported. On examination, she had delayed growth, 
pallor, and blurred vision. Biological tests showed se-
vere anemia, hypothyroidism, and end-stage renal 
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Key Clinical Message
Genetic counseling and genetic screening for hyperoxaluria should be recom-
mended for children with urinary lithiasis for early management to avoid pro-
gression to oxalosis especially if there is a family history of lithiasis.
Primary hyperoxaluria type 1 (PH1) is caused by a deficiency of the liver per-
oxisomal enzyme alanine–glyoxylate aminotransferase (AGT) resulting in over-
production of calcium oxalates. In its later stage, a systemic deposit of calcium 
oxalates is observed. We present the case of an 8-year-old girl with exceptional 
neurological involvement secondary to this disease.

K E Y W O R D S

alanine–glyoxylate aminotransferase, children, end-stage renal disease, Nephrocalcinosis, 
nephrolithiasis

F I G U R E  1   Bilateral multiple cerebral macrocalcifications on 
the cerebral CT scan.
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disease (ESRD). Renal ultrasound revealed grade 3 
nephrocalcinosis associated with urolithiasis. The di-
agnosis of primary hyperoxaluria (PH) was suspected. 
Computerized tomography (CT) scan of the head re-
vealed bilateral macrocalcifications of the caudate and 
lenticular nuclei, the pineal gland, and the frontal, pa-
rietal, occipital, and temporal subcortical white matter. 
Calcifications of the vermis and cerebellar hemispheres 
were also observed (Figure  1). Ophthalmologic assess-
ment found bilateral retinal crystalline deposits located 
at the posterior pole and at the periphery (Figure  2, 
arrow). Primary hyperoxaluria type 1 (PH1) was con-
firmed by Sanger sequencing identifying homozygous 
mutation NM_000030.3:c.731C > T p. (Ile244Leu). 
Extra renal replacement therapy by peritoneal dialy-
sis was started. There was no indication for combined 
liver-kidney transplantation at this stage of the disease. 
Unfortunately, the child died 1 month later due to a 
worsening of his neurological condition related to dif-
fuse cerebral calcifications.

3   |   DISCUSSION

PH1 is a rare congenital metabolic disorder of the glyoxy-
late pathway,1 which manifests with nephrocalcinosis, 
urolithiasis, and ESRD. In countries with high consan-
guinity rates, such as North African and Middle Eastern 
populations, the prevalence of the disease is higher than 
Europe, the United States and Japan, and its real fre-
quency remains largely unknown.1 The decline of the 
glomerular filtration rate (GFR) results in systemic oxa-
late deposition throughout the body, including joints, 
bones, eyes, and skin.2 Other manifestations include re-
fractory anemia secondary to bone marrow replacement, 
hypothyroidism due to damage to the thyroid gland, 
myocardial deposition with conduction defects or cardio-
myopathy, retinopathy, vasculopathy, and cerebrovascu-
lar infarction.3–6 To the best of our knowledge, cerebral 

calcifications have never been reported in the literature. 
Treatment is based on Adequate hydration (3 L/m2/day), 
pyridoxine, and anti-crystallization therapy with orally 
administered potassium/sodium citrate. Combined or 
sequential liver and kidney transplantation has been con-
sidered for a long time as the gold standard treatment 
for PH1 management. Actually, Lumasiran, an investi-
gational RNA interference (RNAi) therapeutic agent, re-
duces hepatic oxalate production by targeting glycolate 
oxidase could be considered as the future cornerstone 
treatment for patient with PH1.7,8 Unfortunately, this 
last treatment is not yet available in the majority of de-
veloping countries. More than 160 mutations are actu-
ally described in PH1, which four (c.508G > A (p.G170R), 
c.33_34insC (p.K12QfsX156), c.731 T > C (p.I244T), and 
c.454 T > A (p.F152I)) account for more than 50% of PH1 
alleles and form the basis for diagnostic genetic screen-
ing for PH1.9,10 c.731 T > C (p.I244T) is the most frequent 
pathogenic variant in North African PH1 patients; its 
pyridoxine sensitivity is variable.

Although ethical concerns remain a major issue re-
lated to PH1 in developing countries, genetic counseling 
and genetic screening for hyperoxaluria should be recom-
mended for children with urinary lithiasis for early man-
agement to avoid progression to oxalosis.
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F I G U R E  2   Fundus photographs 
showing bilateral retinal crystalline 
deposits located at the posterior pole and 
the periphery.
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