KIDNEY DISEASES

Acute Phosphate Nephropathy
Ali Monfared,1 Seyed Mahmoud Habibzadeh,2
Seyed Alireza Mesbah2

1Urology Research Center,
School of Medicine, Guilan
University of Medical Sciences,
Rasht, Iran
2School of Medicine, Guilan
University of Medical Sciences,
Rasht, Iran

We present acute phosphate nephropathy in a 28-year-old man,
which was developed after a car accident due to rhabdomyolysis.
Treatment of acute kidney injury was done with administration
of sodium bicarbonate.
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INTRODUCTION
Acute phosphate nephropathy is a form of
kidney injury that occurs following the use of
bowel purgatives which contains oral sodium
phosphate and following the administration of
sodium phosphate-containing enemas. 1,2 Acute
kidney injury (AKI) associated with an increased
phosphate load has also been described in tumor
lysis syndrome, especially with alkalinization of
the urine by bicarbonate-containing intravenous
fluids. To our knowledge and based on a review of
the literature acute phosphate nephropathy in the
setting of rhabdomyolysis has not been reported.
Thus, we report a patient with AKI due to acute
phosphate nephropathy after a crush injury.
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CASE REPORT
A 28-year-old man was referred to our hospital
with AKI following a car accident and fracture of
the right hip and pelvic and orthopedic surgery 7
days before admission. He had not had any medical
or drug history before the accident. Blood pressure
was 110/80 mm Hg before being transferred to
our center. His serum creatinine and blood urea
nitrogen levels were 1 mg/dL and 19 mg/dL
before the surgery, respectively. Hemoglobin level
was 14 g/dL; serum sodium, 142 mEq/L; serum
potassium, 5.4 mEq/L; serum calcium, 8 mg/dL;
serum phosphorus, 6 mg/dL; uric acid, 7 mg/dL;
creatine phosphokinase, 12 000 µg/L; and lactate
dehydrogenase, 18 000 IU/L. Also, he had been

246

S
f

treated with an aminoglycoside, a first generation
of cephalosporins, and celecoxib. His urine output
decreased gradually and serum creatinine rose to
7 mg/dL, and then he was referred to our center.
His blood pressure was 160 /97 mmHg; body
temperature was 38°C. He was tachypenic, but the
lungs and heart sounds were otherwise normal.
Purulent secretion in the surgery region was seen.
His serum creatinine level was 11 mg/dL; blood urea
nitrogen, 120 mg/dL; hemoglobin, 8 g/dL; serum
potassium, 6 mEq/L; serum sodium, 138 mEq/L;
serum calcium, 7.4 mg/dL; serum phosphorus,
14.5 mg/dL; uric acid, 12 mg/dL; pH 7.14; partial
pressure of carbon dioxide, 20; bicarbonate, 9
mEq/L; creatine phosphokinase, 12 500 µg/L; and
lactate dehydrogenase, 14 300 IU/L. His urine
microscopy showed many isomorphic erythrocytes
and leukocytes per high-power field, 2 granular
casts, and 1 leukocyte clamp. Urinalysis revealed
protein (2+), blood (2+), and pH 4.5. Urine culture
was positive for Escherichia coli. The 24-hour urine
protein, creatinine, and calcium were 950 mg, 1100
mg, and 195 mg, respectively. Normal kidney sizes
and normal parenchymal echo without scarring
were shown on ultrasonography. Calcification or
calculus was not seen on plain radiography.
Optimum hydration with isotonic saline,
alkalinization with intravenous sodium bicarbonate
solution and change of antibiotics, discontinuation
of celexib, debridement of necrotic tissue, and
hemodialysis were initiated, but after 15 days,
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DISCUSSION
Differential diagnosis of AKI in our patient
included ischemic acute tubular necrosis due
to bleeding, toxic acute tubular necrosis due
to aminoglycoside or rhabdomyolysis, or a
combination of these. Also tubulointerstitial
nephritis could be due to nonsteroidal antiinflammatory drugs or cephalosporins. Urinalysis
showed proteinuria, isomorphic hematuria, pyuria,
granular cast, and leukocyte clamp. Normal blood
pressure and no history of massive bleeding and
urine microscopy are less likely to associate with
ischemic acute tubular necrosis. Rhabdomyolysis
is a good diagnosis candidate with regards to
the history of crush injury and high levels of
creatine phosphokinase, lactate dehydrogenase,
potassium, phosphorus, and uric acid, together
with hypocalcemia. Although in urine microscopy,
we did not see pigmented casts, urinary findings
can be seen in rhabdomyolysis. Aminoglycoside

no recovery in kidney function was seen. Urine
culture became negative. Ultrasonography-guided
renal biopsy was performed and light microscopy
revealed 7 glomeruli that were fairly normal;
basement membranes were thin and regular
without any glomerular hypercellularity, necrosis,
or crescent formation. The interstitium showed
significant fibrosis and chronic inflammation. Some
tubules contained cellular debris and revealed
epithelial injury and atrophic changes. Also,
extensive foci of microcalcification were seen within
the interstitium and tubules. These calcified areas
were positive in von Kossa staining and revealed
no birefringence under polarized light. The vessels
were unremarkable (Figure).
The patient was discharged with hemodialysis,
2 sessions per week, but after 1 month, his serum
creatinine decreased to 2 mg/dL; thus, hemodialysis
was discontinued and chronic kidney disease
management continued.
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A, Interstitial inflammation with tubular atrophy and calcium deposit (hematoxylin-eosin). B, Extensive interstitial and tubular
calcification. C, Trichorom staining shows interstitial fibrosis. D, von Kossa staining.

Iranian Journal of Kidney Diseases | Volume 8 | Number 3 | May 2014

247
www.SID.ir

Acute Phosphate Nephropathy—Monfared et al
toxicity and glomerulonephritis secondary to
wound infection was also less likely with regards
to urinalysis.
Minimal proteinuria was revealed by urinalysis,
along with nondysmorphic erythrocytes and pyuria
with leukocyte cast, all of which lead us to acute
tubulointerstitial nephritis as the first diagnosis.
However, after discontinuation of the offending
drugs and treatment of urinary tract infection,
no recovery was seen in kidney function; thus,
we performed renal biopsy, and as mentioned
above, tubulointerstitial nephritis with chronic
changes was reported, which was not compatible
with patient’s history because he had had no any
risk factors, sign and symptoms of chronic kidney
failure. The patient was active and his kidneys
were in normal size. Regarding the occurrence
of extensive calcification in the interstitium and
tubules with fibrosis and atrophy in a short period,
acute phosphate nephropathy could have been a
diagnosis. Thus, von Kossa staining was performed
that showed extensive microcalcification in the
interstitium and tubules, and then the study of
slides under polarized microscopy showed negative
birefringence that indicates calcium phosphate
deposition.
The mechanism by which hyperphosphatemia
would cause kidney injury is unknown. One
hypothesis for explaining the pathogenesis is that
transient hyperphosphatemia would lead to an
increased intratubular phosphate concentration,
resulting in the precipitation and tissue deposition of
calcium phosphate, the results of which are luminal
obstruction, direct tubular epithelial injury, and
activation of the immune response.3,4 Hypovolumia
can exacerbate this phenomenon as is seen in oral
sodium phosphate ingestion. True or effective
volume depletion would result in increased sodium
chloride and water reabsorption in the proximal
tubule. This effect is combined with ongoing water
reabsorption in the descending limb of the loop
of Henle raises the calcium phosphate product
within the tubular lumen in the fluid presented
to the ascending limb and distal tubule.5
The main pathologic characteristic of acute
phosphate nephropathy is the extensive deposition
of calcium phosphate in the tubular lumina, within
tubular epithelial cells, and, less commonly, in
the peritubular interstitium.6 Calcium phosphate
deposits are distinguished from calcium oxalate
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deposits by positive staining with the von Kossa
staining and the absence of birefringence under
polarized light.
The following potential risk factors for the
development of acute phosphate nephropathy have
been identified: phosphate dosing, chronic kidney
disease, angiotensin-converting enzyme inhibitors
and angiotensin receptor blockers, advanced
age, diuretics, nonsteroidal anti-inflammatory
agents, lithium, female sex, hypertension, and
diabetes mellitus. 7-19 Clinically, acute phosphate
nephropathy is characterized by increases in serum
creatinine that occur in asymptomatic patients
and are documented days to months following
oral sodium phosphate administration.
The diagnosis of phosphate nephropathy is
supported by benign sediment on urinalysis
and modest proteinuria. By definition, all
patients with phosphate nephropathy should be
normocalcemic, since hypercalcemia may also
cause nephrocalcinosis. In this case, the lack of
hypercalcemia and hypercalciuria and urinary
calculi and acidic urine pH could decrease the
probability of nephrocalcosis. There are no reports of
the use of imaging to demonstrate nephrocalcinosis
in acute phosphate nephropathy. As a result, the
diagnosis can be confirmed only by renal biopsy. In
the present case, the cause of hyperphosphatemia
was rhabdomyolysis. Also sodium bicarbonate
infusion was used for correction of acidosis that
may exacerbate the deposition of calcium phosphate
in this patient; thus, we think that AKI is started
by rhabdomyolysis and the continuous chronic
changing was due to acute phosphate nephropathy.
The single most important preventive strategy is
to identify patients who are at higher risk for the
development of acute phosphate nephropathy and
there is no specific treatment for established acute
phosphate nephropathy. Accordingly, alkalinizing
agents should probably not be used after the use
of phosphosoda preparations and also be used
with caution in treating or preventing uric acid
nephropathy, since the threshold for calcium
phosphate precipitation decreases in alkaline
urine.20 However, acute hemodialysis is likely to
be beneficial in the patient who is diagnosed and
still has marked hyperphosphatemia. Complete
recovery of renal function is rare, these patients
should be treated the same as others with chronic
kidney disease.
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