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Case presentation

• Female 63 years old came with cr rising 
• PMH:
DM from 40 years ago
IHD from 15 years ago
Cholesyctectomy 9 years ago
Hypothyroidism from 10 years ago

FH:
Renal stone in her brothers
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Case presentation

Date Serum Cr Serum BUN

1401/3/10 1.34 18

1401/7/6 1.52 20

1401/11/10 2.53 43

1401/11/25 5.9 78
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Introduction

• Patients with diabetes mellitus (DM) may develop diabetic kidney disease (DKD), 
which develops progressively with a gradual decline in kidney function. 
• Therefore, causes other than DKD should be differentiated when acute kidney 

injury (AKI) occurs in patients with DM. 
• Acute oxalate nephropathy (AON) is diagnosed by the characteristic finding of 

widespread deposition of oxalate crystals in the kidney, which is a relatively 
uncommon cause of AKI in clinical practice
• The kidney serves as the main excretory organ of circulating oxalate. 
• Patients with DM have been found to have increased urinary oxalate excretion. 

13



Causes of hyperoxaluria

• The causes of hyperoxaluria can be either primary or secondary .
•  Primary hyperoxaluria refers to a group of autosomal recessive 

disorders with enzymatic defects in the glyoxylate pathway, which 
results in overproduction of oxalate and subsequent hyperoxaluria .
•  Recurrent urolithiasis is the common clinical presentation of primary 

hyperoxaluria, which generally progresses to end-stage kidney disease 
(ESKD). 
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Secondary hyperoxaluria

• Secondary hyperoxaluria is more common than primary hyperoxaluria. 
• Oxalate may be derived exogenously from increased dietary oxalate intake and/or 

net availability of oxalate in the intestine . 
• However, some patients have no evidence of exogenous oxalate derivatives, 

indicating the potential role of endogenous synthesis in the development of 
secondary hyperoxaluria.
•  Interestingly, some oxalate precursors have been found with increased circulating 

levels in patients with DM, which are also identified as potential metabolite 
markers of DM in recent studies . 
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• Six male patients with biopsy-proven AON out of a total of 5,883 native kidney 
biopsies were identified, aged 58.3 ± 9.1 years at the time of kidney biopsy. 
• Only one patient who had received Roux-en-Y gastric bypass surgery took 

oxalate-rich food before the onset of the disease. 
• None of them had clinical features of enteric malabsorption. 
• Three patients were currently on renin-angiotensin system inhibitor treatment for 

hypertension, and 5 of them received non-steroidal anti-inflammatory drugs 
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• Three patients presented with oliguria and 4 patients needed dialysis at 
the beginning with none requiring dialysis at discharge. 

• Four patients received a course of corticosteroid treatment empirically.

• Among them, two patients had estimated glomerular filtration rate 
(eGFR) recovered to over 60 ml/min/1.73 m2, while the other two 
patients remained with kidney dysfunction at the last follow-up. 
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Discussion

•Kidney excretion accounts for the majority of daily 
oxalate excretion from the body. 
•Circulating oxalate is freely filtered at the glomerulus, 
reabsorbed, and secreted by the proximal tubule.
•  Multiple studies have shown that the 24-h urine 
excretion of oxalate was higher in individuals with 
DM than in those patients without DM 

20



Discussion…

• Nephrolithiasis is a common comorbidity of DM, with calcium 
oxalate as the most common composition of stones.
•  In a retrospective analysis of 462 patients with nephrolithiasis, 

patients with DM excreted greater urinary oxalate than those 
patients without DM.
•  In a recent report from the Chronic Renal Insufficiency Cohort 

(CRIC) Study with 3,123 established CKD, individuals with DM 
had 11% higher 24-h urinary oxalate excretion than those patients 
without diabetes. 
• These results indicate that patients with DM are at risk for 

hyperoxaluria-enabling conditions.
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Discussion….

• Most reported AON cases in the literature have attributed the cause to either high 
intakes of oxalate-containing foods or oxalate precursors (12–15) or 
malabsorption induced by short-bowel syndrome , including:

 -celiac disease , 
- gastric surgery (Roux-en-Y gastric bypass) , 
 -inflammatory bowel disease , 
 -chronic pancreatitis or pancreatic insufficiency, etc.
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Discussion….

• Glyoxylate is an immediate precursor of oxalate. 

• In recent years, glyoxylate has been identified as a 
potential metabolite marker of type 2 DM . 

• A retrospective study showed that the plasma level 
of glyoxylate was elevated in diabetic subjects, even 
up to 3 years before diabetes diagnosis .
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Discussion….

• Therefore, the potential contribution of these metabolic 
components of diabetes to the development of hyperoxaluria 
in DM needs to be studied more. 
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Glyoxal, another important precursor involved in 
endogenous oxalate synthesis in humans, has also 
been found to have higher plasma levels in diabetic 
patients than in controls, as well as increased 
urinary oxalate excretion . 



Discussion….

• In the present study, all of our patients presented with AKI with the finding of universal 
oxalate crystal deposition in tubules and/or the interstitia in kidney biopsy. 

• The deposition of oxalate in the kidney is subjected to several factors, including 
supersaturation, precipitation, crystal aggregation, and adhesion . 

• Decreased urine output with severe supersaturation may cause massive crystal deposition, 
renal epithelial cell damage, inflammation, and necrosis, resulting in AKI . 

• The formation of highly concentrated urine in the dehydrated state is an essential 
prerequisite for crystal precipitation and deposition 

• Notably, RASIs and/or NSAIDs were concurrently used in most of our patients at the 
onset of the disease. 

• These drugs might enhance renal hypoperfusion at the glomerular level under the 
condition of volume depletion, contributing further to the urine concentration. 
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Discussion….

• Furthermore, in vitro studies showed that prostaglandins may decrease the 
adhesion ability of calcium oxalate to renal epithelial cells .
•  As NSAIDs downregulate prostaglandin production , it is feasible to speculate 

that NSAID use is predisposed to a greater likelihood of adhesion of oxalate 
crystals to the tubular epithelium. 
• In this regard, we hypothesize that factors, which either decrease urinary flow in 

renal tubules or increase the adhesion ability of oxalate crystals to the epithelium, 
contribute convergently to the development of acute oxalate nephropathy when 
superimposed on hyperoxaluria in DM.
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Outcomes of AON 
• Some patients experienced complete recovery of kidney function, while the other 

patients had residual kidney dysfunction with some remaining dialysis dependent. 
• The recommended treatments include hydration, oral calcium supplements, 

alkalization, and correction of hyperoxaluria-enabling conditions 

• Previous studies have reported inconsistent impacts on the recovery of kidney 
function by oral citrate supplements and intravenous fluids containing sodium 
bicarbonate .
• Many nephrologists also empirically use steroids for the management of AON, 

without confirming the effectiveness of steroids to date 
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Discussion….

• The inflammasome has been identified to play a critical 
role in the process of oxalate-induced epithelial injury in 
recent studies. 
• Interleukin-1β (IL-1β) is released upon activation of the 

NLRP3 inflammasome .
•  Administration of an IL-1 receptor antagonist (IL-1ra) has 

been demonstrated to attenuate oxalate-induced AKI in an 
animal model. 
•Whether IL-1ra treatment is effective in the treatment of 

AON in clinical practice needs to be studied further.
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Cause of acute oxalate nephropathy in 
diabetic patients
• A possible explanation for this is that undetectable 

pancreatic exocrine insufficiency may exist in those diabetic 
patients .
•  In addition, increased generation of endogenous oxalate 

precursors, such as glyoxylate and glyoxal, in diabetes has 
been hypothesized . 
• Furthermore, in a mouse model of diabetes 

(C57BLKS/JLepr−/−), glyoxylate levels were six-fold higher in 
diabetic mice than in control mice , supporting the above 
hypothesis.
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Cause of acute oxalate nephropathy in 
diabetic patients
• Diabetes has also been associated with increased oxalate excretion, 

perhaps via an increase in oxalate precursors such as glyoxylate and 
glyoxal that has been observed in diabetes .
• Furthermore, diabetes is associated with dysfunction of the 

gastrointestinal tract, including gastroparesis and diabetes-related 
enteropathy , which would make these patients prone to volume 
depletion and an increase in urine supersaturation of calcium oxalate.
• Not all patients with hyperoxaluria develop ON and a concomitant 

insult such as volume depletion is likely one key factor in precipitating 
it. 
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Treatment



Treatments discussed in this review 
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Cause of acute oxalate nephropathy in 
diabetic patients
• Individuals with diabetes have increased levels of plasma glyoxal (a 

protein glycation product) and glyoxylate, both of which are 
precursors for oxalate.
•  Increased gut absorption of oxalate in obesity may be due to obesity-

associated inflammation. 
• A recent study in individuals with chronic kidney disease found that 

higher 24h urinary oxalate excretion was independently associated 
with increased risk of kidney disease progression, especially in 
individuals with diabetes and obesity 
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Hyperoxaluria

• In human studies that have examined predictors of 24h urinary oxalate 
excretion in stone formers, clinical variables that have been linked to 
higher urinary oxalate excretion include age, higher BMI, diabetes, 
and higher fructose and oxalate intake 
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Glyoxylate

•A retrospective analysis of long-term blood donors found that 
elevated serum glyoxylate levels predicted the diagnosis of 
diabetes mellitus by up to 3 years, in analyses performed with 
matching for age, gender, and BMI.
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Glyoxal

• Another potential precursor of oxalate is glyoxal, an alpha-
oxoaldehyde which can be generated from the glycation of proteins or 
from lipid peroxidation from hyperglycemia in diabetes.
• Glyoxal has been hypothesized to be an important source of 

endogenous oxalate synthesis in humans and a source of oxidative 
stress.
•  In a small study, glyoxal was found to correlate with HBA1C, fasting 

glucose, and microalbuminuria.
•
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Alpha-oxoaldehyde, methylglyoxal

• Another related alpha-oxoaldehyde, methylglyoxal, was also found to 
be associated with incident cardiovascular disease and mortality in 
prospective studies of 1,003 type 2 and 159 type 1 diabetic patients.
• Baseline and six-year longitudinal methylglyoxal levels were inversely 

correlated eGFR in 1481 screen-detected type 2 diabetic patients.
• In a prospective three-year observational study of 150 individuals with 

CKD stages 3–5, higher methylglyoxal levels (tertiles 2 and 3 
compared with tertile 1) were associated with a >2-fold and > 6-fold 
increased risk for progression to ESRD, respectively.
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Potential	for	future	therapeutics

• If the association between hyperoxaluria and CKD in the setting of 
diabetes and/or obesity is indeed causal, then therapeutic strategies aimed 
at lowering urinary oxalate excretion may prove fruitful to prevent CKD 
or slow its progression. 
• Reducing oxalate absorption from the gastrointestinal tract may be 

accomplished by dietary modifications (e.g., avoiding high oxalate-
containing foods; supplemental calcium), medications to bind oxalate in 
the gut (e.g., calcium or non-calcium-containing phosphorous binders), 
or medications to enzymatically degrade in the gastrointestinal tract.
• Reducing oxalate generation by the liver is being explored for the 

treatment of primary hyperoxaluria using gene-targeting technologies to 
inhibit enzymes involved in oxalate metabolism., 
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Potential	for	future	therapeutics

• Recently, Le Dudal et al. showed promising results with stiripentol, 
an antiepileptic drug that inhibits lactate dehydrogenase 5 isoenzyme 
(the last step of hepatic oxalate production).

• Stiripentol reduced oxalate generation in vitro and in rat models 
protected kidneys from oxalate-induced injury from ethylene glycol 
intoxication and chronic calcium oxalate nephropathy.
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Conclusion

•Acute oxalate nephropathy is a rare but potentially 
devastating trigger of AKI in patients with DM.
•  Physicians should be more alert about this condition, 
especially in the setting of oxalate 
precipitation/attachment-enabling conditions, and 
perform the renal biopsy in time to establish the 
diagnosis. 
•How to properly treat patients to alleviate oxalate-
induced injury needs to be studied further.
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Thanks for 
attention
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