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Summary

Acute phosphate nephropathy occurs whenever a patient with renal dysfunction is exposed to high doses of phosphate. Bowel purgative
agents are a common source of high doses of sodium phosphate and are widely used as bowel preparation agents prior to colonoscopy
due to their efficacy and tolerability. Oral sodium phosphate (OSP) preparations used to prepare patients for colonoscopy may be a cause of
acute and chronic kidney disease (CKD). CKD associated with OSP agents is the result of nephrocalcinosis, or calcium phosphorus crystal
deposition in the renal parenchyma leading to interstitial disease. It is often irreversible and progressive in nature. The authors report a case
of CKD which presented with non-specific symptoms weeks after use of an OSP agent as part of a bowel preparation regimen. Renal biopsy

confirmed nephrocalcinosis.

BACKGROUND

Acute phosphate nephropathy (APN) occurs whenever a
patient with renal dysfunction is exposed to high doses of
phosphate. Chronic kidney disease (CKD) due to APN may
present insidiously weeks to months after the dose of OSP,
which may mean that this problem is more prevalent than
is currently recognised. We report a case of CKD which
presented with non-specific symptoms weeks after use of
an OSP agent as part of a bowel preparation regimen.

CASE PRESENTATION

A 69-year-old female was found on a routine laboratory
test to have a serum creatinine of 1.6 mg/dl. One year previ-
ously she had a serum creatinine of 0.9 mg/dl. Her medical
history was significant for (1) chronic back pain, for which
she had taken nambutone 500 mg twice daily for many
years, (2) hypertension, well controlled with amlodipine
5 mg daily, (3) depression, treated with paroxetine 20
mg daily, (4) diverticulosis and (5) prior cholecystectomy;,
hysterectomy and appendectomy. She had intermittently
taken omeprazole 20 mg daily for gastro-oesophageal
reflux and trazadone 25 mg at night for insomnia. She
had never smoked and worked as a bookkeeper. Both her
parents suffered from cardiac ailments, but neither were
reported to have had kidney disease.

Physical examination revealed an asymptomatic woman
weighing 146 Ib, with a blood pressure of 150/70 mm Hg
and heart rate of 88 bpm. She had a normal thoracic and
abdominal examination and no oedema.

Three months prior to presentation the patient had
undergone colonoscopy for intermittent abdominal pain
with a sodium phosphate preparation. The colonoscopy
proved unremarkable. A renal ultrasound revealed normal
sized kidneys with no hydronephrosis or echogenicity.
Her urinalysis revealed no blood or protein. Serum calcium
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was 9.2 mg/dl, phosphorus was 2.8 mg/dl and other serum
electrolytes were within the normal range. She was mildly
anaemic with a haemoglobin of 11.2 g/dl, but white cell
and platelet counts were normal.

INVESTIGATIONS

Following her initial examination, a renal biopsy was per-
formed which found acute and chronic tubulointerstitial
disease with extensive calcifications and moderate arterio-
losclerosis (figure 1). There were no immune deposits.

OUTCOME AND FOLLOW-UP
After her initial evaluation the patient’s nambutone was

stopped. Her creatinine remained elevated, ranging from
1.4 to 1.7 mg/dl.

DISCUSSION

Every year approximately 14 million colonoscopies are
performed in the USA. The ability to safely cleanse the
bowel prior to colonoscopy is necessary to optimise the
diagnostic accuracy of that test. In some cases multiple
bowel preparations are required to ensure adequate prep-
aration. Sodium phosphate bowel preparations have a
number of potentially adverse effects, including abdominal
discomfort, nausea, vomiting and dizziness.! Other bowel
preparations include mannitol ingestion and saline lavage,
both of which resulted in intolerable risks or side effects
including flammable gas production and severe electrolyte
abnormalities. More recently polyethylene glycol solu-
tion has been used; this agent has been found to be both
efficacious and safe but the large volume and unpalatable
taste have led to decreased compliance. Sodium phospho-
rus preparations are effective and palatable, leading to
increased compliance and better bowel preparation.?
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Figure 1
magnificationx 100).

Sodium phosphorus preparations work as osmotic pur-
gatives which obligate water excretion into the intestinal
lumen, leading to peristalsis and colonic evacuation.! The
usual dose of OSP is two doses, 8-12 h apart.? Forty-five
millilitres of OSP contains 5 g of sodium and 17 g of phos-
phate; in the usual two doses, there are 11.5 g of elemental
phosphorus. Forty-five millilitres of OSP may cause a loss
of up to 1.6 1 of fluid.* This loss of volume, in conjunction
with limited oral intake dictated by precolonoscopy proto-
cols, may exacerbate some of the electrolyte abnormalities
and the risk of renal failure among patients receiving these
agents.

Different types of electrolyte imbalances and renal inju-
ries may result from the use of OSPs; these abnormali-
ties result from either fluid and electrolyte loss in stool or
from the sequelae of hyperphosphatemia.! Both hyper and
hyponatraemia may occur as the result of OSP use, stem-
ming from either too much free water loss or free water
retention due to non-osmotic release of antidiuretic hor-
mone.! 5 Additionally, OSP preparations reliably cause an
increase in serum phosphorus, even among patients with
normal renal function. One study found average phospho-
rus levels among patients with normal renal function ranged
from 3.7-7.3 mg/dl after OSP administration.® Another
study found phosphorus levels greater than 8 mg/dl among
28% of patients treated with OSP” High phosphorus levels
can lead to symptomatic hypocalcaemia, with subsequent
weakness and tetany.® Additionally, hyperphosphatemia
may be the aetiology of renal dysfunction seen with use
of OSP preparations.

APN occurs after the use of OSP agents. There are two
types of APN noted with use of OSP; acute kidney injury
(AKI) and chronic kidney dysfunction.? AKI with systemic
symptoms and hypocalcaemia may occur within hours to
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Renal cortex with numerous tubular and interstitial calcifications accompanied by tubular atrophy and fibrosis. (H&E, original

days after OSP use. This type of renal failure is typically
short-lived and can be managed with phosphorus binding
agents and conservative therapy. Most patients suffering
from AKI due to APN will have significant improvement or
total recovery of renal function.’ The chronic form of kid-
ney damage due to OSP agents may present weeks after
the initial exposure, and may be identified as the result of
an investigation of mild or non-specific symptoms such
as fatigue. Patients with CKD due to APN may see some
improvement in their renal dysfunction, but may develop
progressive CKD.? Biopsies among patients with CKD due
to APN generally find nephrocalcinosis. Nephrocalcinosis
is a tubulointerstitial disease with prominent tubular cal-
cifications with tubular atrophy and interstitial fibrosis.!?
The tubular injury is felt to be secondary to calcium phos-
phorus crystal deposition, secondary to increased phos-
phorus delivery to the nephron and intratubular phosphate
concentration in the setting of elevated serum phosphorus
levels.® The majority of calcium phosphate precipitation
is usually found in the collecting duct and distal tubule.!®
Volume depletion that accompanies use of OSP agents
likely exacerbates this process. Volume depletion leads to
increased reabsorption of water and sodium in the proxi-
mal tubule (which is impermeable to phosphorus) and
water reabsorption without phosphorus reabsorption in
the loop of Henle, resulting in higher relative concentration
of phosphorus and calcium in the distal tubule.!!

A dilemma posed by the use of OSP agents is how to
adjust or monitor their use, given their efficacy and tolera-
bility make them a preferred choice for bowel preparation
prior to colonoscopy. The incidence of APN following OSP
ingestion is unknown, but could be substantial in popula-
tions at risk. Thus, identification of patients at risk of acute
or CKD with OSP use prior to administration is likely
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important. One study found that patients with CKD or
advanced age prior to use of OSP agents were at increased
risk of negative renal sequelae.® >4 Some studies have
suggested that females are at greater risk than males for
developing APN." Drugs that impact intravascular volume
and renal perfusion may increase the risk of kidney injury
after OSP use, including diuretics, ace inhibitors, angi-
otensin receptor blockers (ARBs) and non-steroidal anti-
inflammatory agents.! 13 1° The dose of OSP likely impacts
outcomes; more frequent doses (every 6 h, for example)
compared to doses every 12-24 h lead to higher serum
phosphorus levels,'® which may impact the risk of cal-
cium phosphate deposition in the kidney. Similarly, ongo-
ing inflammatory bowel disease at the time of OSP use
may increase the absorption of phosphorus in the gut,
possible contributing to higher serum phosphorus levels
and increased calcium phosphate deposition in the renal
parenchyma.

APN results in an acute or chronic decline in renal func-
tion among patients who have received OSP agents as
part of a bowel preparation regimen. Those patients who
develop CKD as the result of APN can have permanent and/
or progressive renal dysfunction.> CKD due to APN may
present insidiously weeks to months after the dose of OSP,
which may mean that this problem is more prevalent than
is currently recognised.!? In response to well-documented
kidney injury associated with OSP agents, the FDA has
recently imposed a requirement for OSP manufacturers to
label their products with a black box warning regarding
the use of these agents. Their statement includes recogni-
tion of increased risk of APN in patients ‘who are over age
55; who are hypovolemic or have decreased intravascular
volume; who have baseline kidney disease, bowel obstruc-
tion or active colitis; and who are using medications that
affect renal perfusion or function (such as diuretics, angi-
otensin converting enzyme inhibitors, ARBs, and possibly
non-steroidal anti-inflammatory drugs (NSAIDs)).”'® This
warning, coupled with improved understanding of APN,
including recognition of associated risk factors, may help
reduce the incidence of this serious iatrogenic disease in
the future.

Learning points

» APN has been reported primarily as a cause of AKI. It
is a cause of CKD as well

» Itis currently recognised that APN may be a much
more common cause of CKD

» Inquiry regarding the use of OSPs should be included in
the work up of CKD

» OSPs should not be administered to patients at risk for
developing renal disease.
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