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A stone in the bone
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Abstract

Primary hyperoxaluria (PH) is a group of diseases due to mutations in genes

coding for enzymes involved in oxalate metabolism. Three types of PH are

identified depending on the gene mutated. Type 1 is the most frequent with

80% of the cases, while PH2 and PH3 are rarer. The severity of renal involve-

ment varies between the three types. Indeed, between 60% and 80% of PH1 but

only 20% of PH2 patients will reach end-stage kidney disease. In PH3 patients,

dialysis is uncommon. Because oxalate clearance is impaired in CKD patients,

oxalate can precipitate in various organs leading to systemic oxalosis. We

report an uncommon presentation of bone oxalosis associated with hypercalce-

mia in a dialyzed patient. This report emphasizes the difficulties to diagnose

primary hyperoxaluria and the challenge of treating dialyzed patients.
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1 | CASE

A 55-year-old female on chronic hemodialysis (HD) for
7 years presented with hypercalcemia at a routine
monthly laboratory exam. End-stage kidney disease
(ESKD) had been attributed to recurrent episodes of
pyelonephritis. Thirteen years before, she had experi-
enced a renal colic and a computed tomography scan had
shown bilateral kidney stones. She then underwent J-J
tube placement and extracorporeal shock-wave litho-
tripsy. Analysis of the composition of the calculus rev-
ealed calcium oxalate monohydrate 100%. Eight months
prior to the discovery of hypercalcemia, vitamin D

supplements had been introduced for 25-OH vitamin D
deficiency. Eventually, the dose of post-dialysis multivita-
min complex, including vitamin C, was doubled 3 months
before the occurrence of hypercalcemia in the context of
the COVID-19 pandemic. As the patient lost weight and
was complaining of bone pain, a PET-scan was per-
formed showing multiple hypercaptations in the bones.
A bone biopsy was performed showing multiple birefrin-
gent crystal deposits, surrounded by inflammatory infil-
trates and granulomas (Figures 1 and 2). Infrared
microscopy identified calcium oxalate monohydrated
crystals, highly suspicious of primary hyperoxaluria (PH).
Genetic analysis showed two pathogenic heterozygous
variants of the AGXT gene (c.508G>T; p.Gly170Arg and
c.106C>T; p.Arg36Cys) and a minor allele of the AGXTMenno Pruijm and Olivier Bonny contributed equally to this study.
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gene (c.32C>T; p.Pro11Leu) in the homozygous state
confirming the diagnosis of PH type 1 (PH1).

PH is a group of rare, autosomal recessive diseases
due to mutations in genes coding for enzymes involved
in the oxalate metabolism. Patients usually present with
a history of recurrent kidney stones and progressive CKD
chronic kidney disease. As oxalate is mainly excreted by
the kidneys, progression of the renal disease may result
in impaired oxalate excretion and in a rise in serum oxa-
late that favors oxalate deposits in all tissues, leading to
systemic oxalosis.1 The patient presented here suffered
from bone oxalosis. Clinically, most patients with bone
oxalosis suffered from bone pain, pathological fractures,

or bone deformity.2 Studies have shown that bones of
patients suffering from oxalosis present a decrease con-
centration of carbonate. This finding might explain the
increased risk of fractures.2 Of note, measurement of
bone mineral density by quantitative tomography corre-
lates with oxalemia and disease severity.3,4

Calcium oxalate deposits can also be observed in the
heart, vessels, or retina, resulting in a wide clinical spec-
trum, and making the diagnosis often challenging.1

Indeed, between 20% and 52% of adult patients have
developed ESKD at the time of diagnosis and almost 10%
are diagnosed only after recurrence of the disease in the
renal graft.5,6 The treatment of PH1 patients with ESKD

FIGURE 1 Optic microscopy of bone biopsy (HE staining). (A) 40� magnification. (B) Same area, 40� with polarized light

FIGURE 2 Optic microscopy of bone biopsy (HE staining). (A) 400� magnification. Note the presence of a giant cell (*). (B) Same area,

400� with polarized light
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is challenging, as even intensive HD is not sufficient to
balance oxalate production. Combined liver–kidney
transplantation is the treatment of choice in CKD5/5D.1

Lumasiran is currently approved in patients with PH1
and holds promise for HD patients.7

2 | SUPPLEMENTAL DATA:
EXPLANATION OF
HYPERCALCEMIA

Hypercalcemia is not a common finding in the course of
PH and was never observed before in this patient. Hyper-
calcemia occurred shortly after the increase in the dose of
vitamin D and of vitamin C-containing multivitamins.
Since vitamin C is a precursor of oxalate, we hypothesize
that vitamin C supplements increased oxalate production
and subsequently accelerated oxalate deposition in bones
and granuloma formation (Figure 2B). Due to their
1-alpha-hydroxylase activity, granulomas may have trans-
formed 25-OH-D to 1,25-(OH)2-D, thus stimulating intes-
tinal calcium absorption, which led to hypercalcemia.8
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