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Dear Editor,

Acute kidney injury  (AKI) in patients with coronavirus 
disease 2019  (COVID‑19) has an incidence of 30%–40% 
among hospitalized patients and is a predictor of poor 
prognosis and mortality.[1] We describe a case of secondary 
oxalate nephropathy probably caused by excessive vitamin 
C administration.

A 60‑year‑old man was hospitalized with COVID‑19 
pneumonia. He was hypertensive and diabetic for about 
5  years. He had fever, cough, and dyspnea of 1‑week 
duration. His baseline renal function was normal. Computed 
tomogram (CT) chest showed bilateral interstitial pneumonia 
with a moderate CT severity score (18/25). After admission to 
the hospital, he deteriorated rapidly, was intubated, and kept 
on mechanical ventilation after transferring to the intensive 
care unit  (ICU). He was started on parenteral antibiotics, 
remdesivir, corticosteroids, and anticoagulants. He developed 
cytokine storm. He was planned for tocilizumab therapy but 
it was unavailable. He was started on high‑dose parenteral 
vitamin C therapy at 50  mg/kg dose, every 8th  hourly, and 
continued for 10  days. The clinical course was further 
complicated by septic shock with the need for inotropes; 
he developed multiorgan failure with anuric AKI in the next 
few days. Due to metabolic acidosis, he was initiated on slow 
low‑efficiency dialysis. After about 10  days of ICU stay, he 
showed gradual recovery and was extubated. He remained 
oliguric thereafter, requiring intermittent hemodialysis 
for about another week. Repeat testing for severe acute 
respiratory syndrome coronavirus 2  (SARS‑CoV‑2) was 
negative after 2 weeks. He recovered partially from AKI and 
became dialysis independent. Serum creatinine remained 
around 4 mg/dl. Urine examination showed 1+ albuminuria, 
with no active sediments. Kidney biopsy was performed due 
to non‑recovery from AKI at the end of 4 weeks. The viable 
glomeruli were normal. Prominent tubular injury was seen 
with irregular dilatation, denudation of lining epithelium, 
flattening, and focal cytoplasmic vacuolation. It also showed 
deposition of birefringent calcium oxalate crystals within 
few tubular lumina, best appreciated on polarized light. The 
interstitium was widened, fibrosed, and mildly edematous 
with moderate infiltrate of lymphocytes. Occasional focus 
showed multinucleated giant cells with calcium oxalate 
crystals within [Figure 1]. There was mild to moderate tubular 
atrophy. Arteries showed mild eccentric intimal fibrosis 
and focal intimal myxoid change. Immunofluorescence was 
inconclusive. Energy‑dispersive X‑ray spectrometry analysis of 
biopsy tissue was not done in our case.

The factors that contribute to AKI in COVID‑19 include 
sepsis with altered renal microcirculation, cytokine 
storm, mechanical ventilation, hypoxemia, hypotension, 
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metabolic acidosis, and drugs. The SARS‑CoV‑2 virus 
can cause direct pathological injury to kidneys, leading 
to acute tubular injury, acute tubular necrosis, acute 
interstitial nephritis, thrombotic microangiopathy, 
collapsing glomerulopathy, and other glomerular 
pathologies.[2] In our patient, though unlikely, we 
cannot exclude direct viral‑mediated AKI as biopsy 
was done relatively late when he had recovered from 
COVID‑19 pneumonia. Initial AKI could be multifactorial, 
which further precipitated the deposition of calcium 
oxalate crystals due to secondary hyperoxaluria caused 
by excessive vitamin C therapy. In the background 
of preexisting kidney dysfunction or tubular injury, 
intratubular retention of calcium oxalate crystals can 
occur and precipitate oxalate nephropathy, which in turn 
can worsen AKI and affect its recovery.

In a recent systematic review on secondary oxalate 
nephropathy, renal replacement therapy was required 
in  >50% of patients. None had a complete recovery from 
AKI, 42% had partial recovery, and most patients  (58%) 
remained dialysis‑dependent; 33% of patients died. Fat 
malabsorption is probably the most commonly attributed 

Figure 1: Light microscopy examination of the kidney biopsy specimen. Low‑power and 
high‑power views showing evidence of acute tubular injury (a, ×10 and b, ×40), with 
calcium oxalate crystals in the lumina of some tubules (c, ×40). Crystals are also seen 
within multinucleated giant cells, which are surrounded by numerous lymphocytes (d, 
×40). Sections examined under polarized light showing several birefringent calcium 
oxalate crystals in the tubular lumina (e and f, ×20) (hematoxylin and eosin stain)
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cause of secondary oxalate nephropathy.[3] Vitamin C 
causes secondary hyperoxaluria through the endogenous 
conversion of ascorbic acid to oxalate.[4] It has antioxidant 
properties and can ameliorate the pathophysiological 
effects of cytokine storm and sepsis.[5] The intake of 
vitamin C supplements as low as 1 or 2  g per day may 
produce a significant increase in urinary oxalate, elevating 
the risk of calcium oxalate crystallization.[6] We used 
almost 90  g total vitamin C dose in our patient. Altered 
intestinal permeability to dietary oxalate may also play a 
role. Few antibiotics can precipitate and form crystals in 
the renal tubules. These may also induce precipitation of 
oxalate crystals in the presence of predisposing factors. 
Though we use vitamin C widely, this phenomenon is 
not widely described in the literature. Many of these 
cases of AKI rarely undergo kidney biopsy; thus, it could 
be underreported.[7] Whenever feasible, kidney biopsy 
should be performed in all cases of AKI with no recovery 
within few weeks for establishing the diagnosis and 
prognostication. Excessive and injudicious use of vitamin 
C can lead to secondary hyperoxaluria and precipitate or 
worsen AKI.
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