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Abstract
Oxalate nephropathy is associated with hereditary hyperoxaluria, Crohn disease, and previous gastric or intestinal surgery, 
especially in the setting of increased oxalate intake or ethylene glycol ingestion. We present a patient whose intake of vitamin 
C supplements (2 g/day), exacerbated by predisposing factors of prior small bowel obstruction and resection, and benign 
prostate hyperplasia (BPH), resulted in acute kidney injury due to oxalate nephropathy. We review past reports of vitamin 
C-induced oxalate nephropathy and discuss the underlying precipitating factors.
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Introduction

Oxalate nephropathy occurs when oxalate crystals deposit in 
the tubules and interstitium of the kidney, resulting in acute 
tubular necrosis and renal failure. It can be primary, as in 
hereditary hyperoxaluria, or acquired. The most common 
presentation of acquired oxalate nephropathy is ingestion of 
ethylene glycol, which causes increased endogenous produc-
tion of oxalate [1].

Vitamin C, also known as l-ascorbic acid, is a water-
soluble vitamin and essential nutrient. Ascorbic acid intake 
greater than 2 g/day can induce oxalate crystal nephropathy, 
although cases have been documented with intake as low as 
480 mg/day PO and a single dose of 45 mg IV [2–6]. Enteric 
fat malabsorption, as seen in Roux-en-Y gastric bypass sur-
gery, [7] orlistat therapy, [8] and malabsorptive disorders can 
also cause hyperoxaluria, leading to oxalate nephropathy. We 
present a case of ascorbic acid-induced oxalate nephropathy 
in a patient with a history of small bowel resection and BPH 
who was taking ascorbic acid supplementation (2 g/day), 
leading to acute kidney injury with tubular atrophy.

Case presentation

A 69-year-old male with history of  BPH and small bowel 
resection for strangulated Meckel diverticulum, presented 
with gradual onset of decreased urinary output, fatigue, ano-
rexia, and confusion that had gradually progressed over the 
preceding 3 weeks.

On presentation, he was hemodynamically stable, lethar-
gic but arousable, and had word-finding difficulty. Cardio-
pulmonary, abdominal, and neurologic exams were benign. 
Initial laboratory studies yielded a blood urea nitrogen 
(BUN) of 135 mg/dL and creatinine of 9.51 mg/dL (baseline 
7 mg/dL and 0.95 mg/dL, respectively). After placement of 
a Foley catheter, 500 mL of urine was collected. Urinalysis 
showed 24 WBCs/hpf, 1264 RBCs/hpf, and muddy brown 
casts. Serum c-ANCA, p-ANCA, ANA, and complement 
C3 and C4 levels were within normal values. There was no 
serologic evidence of hepatitis B or C infection. Diagnos-
tic imaging was obtained, which revealed normal size of 
kidneys without hydronephrosis and a 1.9 cm hypodense 
lesion arising from superior pole of left kidney suggestive 
of simple cyst.

Due to persistently elevated creatinine and BUN, hemodi-
alysis was initiated on the fifth day of admission, for a total 
of four sessions. As the etiology of the acute kidney injury 
remained unclear, a renal biopsy was performed, reveal-
ing interstitial edema, fibrosis and inflammation with lym-
phoplasmacytic infiltration and the presence of positively 
birefringent crystals consistent with calcium oxalate within 
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the lumen and cytoplasm of 5% of the renal tubules. Renal 
tubules were dilated with vacuolated cytoplasm in the proxi-
mal tubular epithelium and loss of the brush border (Fig. 1).

Further history revealed that the patient was taking 2 g/
day of vitamin C over the past 2 years. It is likely that oxalate 
nephropathy developed due to excessive supplement use, 
exacerbated by BPH and past small bowel resection. Urinary 
obstruction was relieved with Foley catheter, vitamin C was 
discontinued, and he was started on low oxalate diet with 
significant improvement of renal function. By the day of 
discharge, renal function had recovered, and creatinine levels 
had trended downwards to 2.74 mg/dL, and to 1.75 mg/dL 
4 months after discharge.

Discussion

Ascorbic acid is a water-soluble antioxidant that is important 
in hydroxylation and amidation reactions. The mechanisms 
involving the breakdown of ascorbic acid in tissues are still 
unclear, but it is known to be oxidized to dehydroascorbic 
acid, then to diketogulonic acid, and ultimately catabolized 
to oxalate, which is excreted in urine in amounts propor-
tional to intake of ascorbic acid [9–11]. Supersaturated cal-
cium oxalate in the tubules preferentially deposit as crystals 
in damaged tubular epithelium, where they are thought to 
cause both obstruction and apoptosis of tubular epithelial 
cells [12].

Oxalate nephropathy results when deposition of oxa-
late crystals causes tubular injury, interstitial fibrosis and 
inflammation. Previous case reports of acute ascorbic acid-
induced oxalate nephropathy describe similar biopsy find-
ings and noted delayed recovery of acute kidney injury 

[2–6]. In several reported cases, vitamin C intake was 
linked temporally to acute renal failure ranging from 
weeks to months prior to presentation (Table 1) [2–6, 
13–18]. Our patient had been taking vitamin C supple-
ments for the past 2 years. He also had post-renal obstruc-
tion due to BPH, which likely led to increased crystal 
deposition in the renal tubules from chronic urinary reten-
tion [12]. Additionally, history of small bowel resection 
increased oxalate absorption via enteric fatty acid malab-
sorption. It is believed that decreased fat absorption causes 
calcium to bind the free fatty acids that are not absorbed, 
reducing calcium oxalate precipitation in the feces and 
increasing absorption of soluble oxalate, which is excreted 
in the urine [8]. In normal subjects, oxalate absorption in 
the intestines is less than 20%, but it increases to 35–50% 
in subjects with small bowel resection [19].

The duration and dose of vitamin C intake that have 
been associated with oxalate nephropathy vary widely 
between published reports, and it is likely that underly-
ing disease processes influence the development of acute 
kidney injury. Ascorbic acid-induced oxalate nephropathy 
can lead to severe outcomes including chronic renal dis-
ease requiring long-term dialysis, transplantation, or death 
[2, 12]. In the case of our patient, we speculate that the 
combination of BPH causing urinary obstruction and oxa-
late nephropathy led the acute kidney injury. Our patient’s 
renal function improved and remained stable after resolu-
tion of urinary obstruction and discontinuation of vitamin 
C supplementation. Given the potential severity of this dis-
ease, it is important for the clinician to consider excessive 
ascorbic acid intake in setting of co-morbidities such as 
BPH and small bowel resection when evaluating a patient 
for acute renal failure in the absence of a clear etiology.

Fig. 1   Left Renal Biopsy (H&E 
staining, × 400). There is focal 
loss of tubular epithelium 
and interstitial edema with 
lymphoplasmacytic infiltrates 
around the tubules (a) with 
calcium oxalate crystals (a, b; 
arrows), as well as interstitial 
fibrosis and inflammation and 
mild arterionephrosclerosis 
(a, b)
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