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Primary hyperoxaluria is a rare congenital autosomal recessive disorder disrupting the glyoxylate 
metabolism pathway in the liver. Type1 primary hyperoxaluria is caused by a deficiency in a 
specific liver enzyme namely, alanine glyoxylate-aminotransferase which catalyzes the conversion 
of glyoxylate to glycine. By the absence of this enzyme, glyoxylate is converted to oxalate and high 
oxalate level causes deposition of insoluble calcium oxalate crystals in different organs specifically 
kidneys. The disease usually manifested by recurrent nephrolithiasis and/or nephrocalcinosis leads 
to renal failure. This report describes an end-stage renal disease case of a 36-year-old Iranian woman 
without any history of nephrolithiasis who underwent kidney transplantation. She developed an 
early onset transplant kidney failure. The patient underwent kidney biopsy, which revealed oxalate 
nephropathy, accordingly the genetic study confirmed diagnosis of primary hyperoxaluria. This 
rare case shows how type 1 primary hyperoxaluria can develop after kidney transplantation without 
having any manifestation prior to transplantation

ABSTRACT

Implication for health policy/practice/research/medical education:
Type 1 primary hyperoxaluria is a situation in which due to specific enzyme deficiency, the Oxalate amount of blood increases and causes 
recurrent nephrolithiasis and/or nephrocalcinosis which can progress toward renal failure. In this report we describe a case without any history 
of nephrolithiasis who underwent kidney transplantation and developed transplant kidney failure due to new onset primary hyperoxaluria.   
Please cite this paper as: Alirezaei A, Ebrahimibagha H, Parvin M, Ali Asgari M, Bagheri L. Late onset primary hyperoxaluria after kidney 
transplantation in a 36-year-old woman. J Nephropathol. 2022;x(x):e17130. DOI: 10.34172/jnp.2022.17130.

Introduction
Primary hyperoxaluria is a rare congenital disorder in 
glyoxylate metabolism and it is classified based on the 
kind of deficiency. Primary hyperoxaluria is categorized 
into three main different types that all of which inherited 
in autosomal recessive manner (1). In most cases, the 
affected patients are children or young adults (2). Type 
one of primary hyperoxaluria is the most common type 
and form approximately 70% of cases. It is determined 
by a mutation in AGXT gene which codes alanine 
glyoxylate aminotransferase (AGT) in hepatocytes. The 
mutations are most of the time c.508G>A (p.Gly170Arg) 
or c.454T>A (p.Phe152Ile) that are pathologic for 

type1 primary hyperoxaluria (3). In type 1 primary 
hyperoxaluria, due to the enzyme deficiency, glyoxylate 
converted to oxalate, causing high level of oxalate 
excretion by kidneys. Subsequently, the kidneys become 
prone to recurrent urolithiasis and nephrocalcinosis. Over 
time, due to prolonged inflammation and fibrosis of renal 
parenchyma, kidney impairment progress to end-stage 
renal disease (ESRD). At this stage, due to negligible 
clearance of oxalate,  blood concentration increases more 
and more, which is called oxalosis, causing deposition 
of the calcium oxalate crystals into different parts of the 
body including bone, retina, skin, vessels, and even central 
nervous system (4,5). Regarding other types of primary 
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hyperoxaluria, in type two of PH, there are defects in the 
gene which encoded glyoxylate reductase/D-glycerate 
dehydrogenase. The presentation of the disease is mild in 
comparison to type one since this type rarely progresses 
to ESRD. In type three of primary hyperoxaluria, the 
defect attributed to 4-hydroxy-2-oxoglutarate aldolase 
(HOGA1) gene which encoded 4-hydroxy-2-oxoglutarate 
aldolase enzyme, involving in hydroxyproline metabolism. 
The presentation starts early in life with nephrolithiasis, 
however there are not recurrent episodes of nephrolithiasis 
and eventually it will not progress toward ESRD.

Case Presentation
A 36-year-old woman presented to our hospital in 
October 2019. She was a diagnosed case of ESRD caused 
by hypertension. The patient was on hemodialysis by a 
permanent catheter for five months before presentation. 
The patient had no history of diabetics, nephrolithiasis 
or any prior surgery since her family history for renal 
stone was negative. In the physical exam, she had no 
remarkable note except pallor of the conjunctiva. Her 
laboratory tests revealed serum creatinine; 9.45 mg/dL, 
urea; 84 mg/dL and a hemoglobin level of 10.9 g/dL. The 
patient underwent kidney transplantation from an Iranian 
non-related living donor. Then she was treated with 
prednisolone, mycophenolate mofetil, and tacrolimus. 
On the second day after surgery, the patient’s serum 
creatinine decreased to 1.4 mg/dL. During the seventh 
day post-operation, her serum creatinine started rising 
and reached 1.8 mg/dL. Color Doppler ultrasonography 
of transplant kidney was unremarkable. Therefore, a 
kidney biopsy was conducted. In light microscopy study, 
glomeruli showed no basement membrane thickening or 
sclerosis; however, tubular epithelial damage regarding 
increased intra-tubular calcium oxalate crystals was noted. 
Additionally, no significant tubular atrophy or interstitial 
fibrosis was seen. Totally, it was reported as acute tubular 
necrosis-like (ATN-like) feature in renal parenchyma, 
since C4d was negative. The patient was treated with 
intravenous (IV) fluids and immunosuppressive drugs 
and low-oxalate diet. Thirteenth day of post-operation 
led to serum creatinine enhancement up to 3.6 mg/dL. 
While there were not any oxalate crystals in parenchyma 

in previous biopsy and since the deposition of calcium 
oxalate crystals was essential for the diagnosis of primary 
hyperoxaluria, the patient underwent another renal 
biopsy under ultrasonography guide. This time on the 
light microscopic sections, marked increased deposition 
of calcium oxalate in both tubules and parenchyma while 
epithelial cells damage was also noted. Figure 1 indicates 
the features of oxalate nephropathy.

Further evaluation showed uric acid of 325 mg/24 h, 
calcium of 25 mg/24 h in 24 hours urine collection. This 
test also showed Na of 192 mEq/L/24 h, citrate of 1847 
mg/24 h, and oxalate of112.5 mg/24 h (normal range; 20-
60 mg) and also cystine of 16.6 µmol/d. After excluding 
the other cause of hyperoxaluria such as dietary cause, 
enteric cause, and massive exposure to oxalate precursors, 
molecular genetic test was carried out which illustrated 
in Table 1. Then, the patient was discharged with serum 
creatinine of 3 mg/dL with the final diagnosis of type one 
primary hyperoxaluria with a good general condition.

Discussion
Primary hyperoxaluria is an autosomal recessive disorder 
in glyoxylate metabolism causing high level of oxalate 
in the blood and subsequently deposition of oxalate 
crystals in different organs especially kidneys. Recurrent 
nephrolithiasis is a prominent feature of the disease which 
leads to ESRD. In this situation, oxalate will not excrete 
by kidneys. With overproducing oxalate by the liver, its 
level increases enormously then various complications 
may occur (3). We present an adult woman with primary 
hyperoxaluria who became symptomatic just after kidney 
transplantation.

Kim et al reported a case of a 43-year-old woman who did 
not have any history of urolithiasis and nephrocalcinosis; 
however, four days after kidney transplantation surgery 
her creatinine elevated, suggesting acute rejection. When 
the renal biopsy was performed, there was no evidence 
of rejection, however deposition of calcium crystals in 
tubules was evident. In her urine sample, high level 
of oxalate was detected. After a few months, due to 
deterioration of the renal function, hemodialysis was 
started again. Then liver biopsy detected very low activity 
of AGT (6). AGT is found in the hepatocytes and the 

Figure 1. Calcium oxalate crystals are seen in both tubules and parenchyma (H&E staining, second renal biopsy ×400 and ×200).
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pathologic mutations of type one primary hyperoxaluria 
reduces the activity of this enzyme. Therefore, logically 
measurement of catalytic activity of this enzyme by taking 
a liver biopsy is considered as a reliable diagnostic test (5). 
Our patient was not presented any sign or symptom of 
hyperoxaluria while after the kidney transplantation the 
complication of the disease became evident by transplant 
kidney dysfunction.

Recently Cai et al presented three cases. One of them 
was a 27-year-old man with a history of nephrolithiasis 
who underwent kidney transplantation and due to 
delayed graft function, a kidney biopsy was performed 
on the day 46 post-renal transplantation that showed 
acute T cell mediated rejection and calcium oxalate 
crystals deposition. Molecular genetic testing detected 
mutation in the gene GRHPR which was diagnosed as 
a type 2 of primary hyperoxaluria. Another case was a 
26-year-old man who underwent kidney transplantation 
similarly, due to delayed graft function, a kidney biopsy 
was conducted which calcium oxalate deposition was 
detected. Additionally, genetic testing confirmed type 1 
primary hyperoxaluria. The other case was a 34-year-old 
man with similar condition whose disease was not proven 
by genetic testing (1). In the previous case, it was unveiled 
that patients with primary hyperoxaluria can either have 
or do not have the history of oxalosis such as urolithiasis. 
However, obviously the lack of presence of such history 
of oxalosis may deviate the physicians during primary 
evaluations. It should be mentioned that renal failure 
takes over times to develop. the creatinine level in our 
case started rising on the seventh day post-transplantation 
while in some cases it took months for starting the 
manifestation. 

In our case, the molecular genetic testing determined tree 
minor variants: p.P11L in exon1, p.M195R in exon5, and 
p.1340M in exon10. Among these variants, p.M195R is 
known pathogenic for PH1 and p.P11L is considered to be 
a minor allele (3, 5). Minor alleles do not cause the disease 
by themselves however, they can intensify the destructive 
effects of major alleles (5). The other pathologic variants 
reviewed by Milliner et al are c.508G>A (p.Gly170Arg) 
and c.454T>A (p.Phe152Ile) (3).

Conclusion
Based on the genetic tests, neither liver biopsy nor 
measurement of enzyme level in the hepatocytes was 
needed when we have a known case of ESRD due to 
primary hyperoxaluria. It is possible to conduct both 
kidney and liver transplantation to prevent the relapse 
of the disease and to prevent transplant kidney failure, as 
mentioned in most studies. However in the setting of our 
case, when we do not have any clue suggesting primary 
hyperoxaluria, it is inevitable to detect the disease after   
kidney transplantation; since the deposition of calcium 
oxalate crystals in the transplant kidney is the first sign of 
the disease. That is why we called the condition late onset 
primary hyperoxaluria.
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