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Abstract

We described the case report of a patient presented with no known predisposing factor, genera-
lized malaise with vomiting, locked jaw, perioral paraesthesia, carpopedal spasm and a positive
Chvostek’s sign which resulted from severe electrolyte disturbance at 5 hours after use of oral so-
dium phosphate solution (NaP04) as bowel preparation for colonoscopy. On presentation, she
developed hyperphosphatemia and symptomatic hypocalcaemia with serum phosphate of 1.84
mmol/L and adjusted calcium level 1.67 mmol/L respectively. Her symptoms subsided after im-
mediate intravenous calcium gluconate followed by oral calcium supplement. The electrolyte dis-
turbances were normalized with an uneventful clinical course. The potentially fatal complications
of sodium phosphate solution which commonly prescribed as bowel preparation for conventional
colonoscopy could develop though previously reported as uncommon in patients without predis-
posing factors, and should not be overlooked. Urgent assessment and immediate correction of
electrolyte disturbances are needed. Recommendations on patient selection of use of sodium
phosphate to minimize risk of developing adverse events are needed to incorporate in clinical
protocols.
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Preparation, Colonoscopy

1. Introduction

Oral sodium phosphate solution (NaPO4) has been prescribed commonly in clinical practice for bowel prepara-
tion before conventional colonoscopy and is generally considered as commonly tolerated without adverse reac-
tion except in high-risk patients. A healthy woman developed symptomatic hypocalcaemia and hypophosphate-
mia presented with paraesthesia, carpopedal spasm and positive Chvostek’s sign at 5 hours after oral NaPO4 for
colonoscopy, with an uneventful course after immediate intravenous and oral calcium preparation. We should be
aware of potentially-fatal complications from the commonly prescribed NaPO4 can occur even in normal per-
son.

2. Case Report

A 60 year old lady who was a hepatitis B virus carrier without evidence of liver cirrhosis, and not on anti-viral
and other medications, attended emergency department on one mid-night of July 2015 for generalized malaise
with vomiting, locked jaw, perioral paraesthesia, carpopedal spasm and a positive Chvostek’s sign at approx-
imately 5 hours and 3 hours after the first and second doses of oral sodium phosphate solution (45 ml each dose
of CB Fleet Co Inc, Lynchburg, VA, USA) respectively as bowel preparation regimen for conventional colo-
noscopy for body check-up to be performed the next morning. She had bowel opening for 7 times with non-
bloody loose stool before presentation. At the time of presentation, she was hemodynamically stable but clini-
cally dehydrated. Her serum ionized calcium and bicarbonate levels were 0.82 mmol/L and 23.3 mmol/L respec-
tively, by i-STAT handheld blood analyzer. The serum level of corrected total calcium was 1.67 mmol/L (nor-
mal range 2.24 to 2.63 mmol/L), phosphate 1.84 mmol/L (normal range 0.88 to 1.45 mmol/L), albumin 41
(normal range 39 to 50 g/L), urea 3.4 mmol/L (normal range 2.9 to 8.0 mmol/L) and creatinine 81 pmol/L
(normal range 49 to 82 umol/L). The electrocardiography showed normal sinus rhythm with a rate of 67 per
minute, the QT interval was 407 ms. Fluid replacement was given, and her symptoms subsided after treatment
with intravenous calcium gluconate (40 ml 10%, 9.0 mmol) followed by oral calcium carbonate chewable tablets
1000 mg twice daily. Her serum adjusted calcium was 1.97 mmol/L at 6 hours after admission while on calcium
replacement, and was 2.33 mmol/L and with normal renal function at 3 weeks after discharge without any cal-
cium supplements (Figure 1). The colonoscopy intended for body-check up had been cancelled.

3. Discussion

This is the report of symptomatic hypocalcaemia and hyperphosphatemia in a patient with normal renal function
and serum albumin level without other known predisposing factors for electrolyte disturbances after use of oral
sodium phosphate solution as bowel preparation for conventional colonoscopy. Severe electrolyte disturbances
resulted from sodium phosphate bowel preparation leading to severe symptoms and complications have been
described in patients with known predisposing factors. The incidence of developing hyperphosphatemia and
hypocalcaemia in patients without contraindication to sodium phosphates were reported as 39% and 5% respec-
tively in a prospective randomized blinded study. It was also reported that 80% of patients using oral sodium
phosphates solution had a >5% increase in phosphate levels of baseline, >65% patients had a >10% increase,
and >25% patients had a >50% increase respectively [1]. Our patient had a lower serum adjusted calcium level,
and higher phosphate level on presentation as compared to the mean levels of calcium (2.3 mmol/L) and phos-
phates (1.4 mmol/L) after intake of sodium phosphates solution in this study [1].

The mechanism of electrolyte disturbances resulted from NaPO4 could be explained by its nature and me-
chanisms of action for bowel preparation. Oral NaPO4 is a saline mixture which acts by osmotic processes to
increase fluid in the small intestinal lumen which produces bowel distension and leads to peristalsis and colonic
evacuation. In general, the responses usually occur at 30 minutes after intake but may take as long as 6 hours
and are subjected to individual variations. The high sodium and phosphate content of oral NaPO4 render them as
osmotic purgatives. Each 45 ml dose of oral NaPO4 has a sodium content of 5 g, and each ml contains 4.82 mmol
sodium and 12.45 mmol phosphate, and supplied in a solution of 748 mOsm/45ml. Therefore, dehydration, hyper-
phosphatemia, hypocalcaemia, hypernatraemia, other electrolyte abnormalities and associated complications
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Figure 1. lllustration showing the evolution of the patient’s symptoms and signs, and serum levels of adjusted calcium and
phosphate.

may occur as adverse reaction of oral NaPO4 [2] [3].

Despite the fact that a higher proportion of patients using sodium phosphate developed electrolyte distur-
bances as compared to those using polyethylene glycol-electrolyte solution (PEG-ELS), and there was no sig-
nificant differences in the clinical efficacy between sodium phosphate and various preparation of PEG in
achieving an adequate bowel cleansing, use of two doses of sodium phosphate solution had been shown to
achieve a better bowel preparation than PEG, and are commonly used in clinical practice nowadays than
PEG-ELS or sulphate-free (-SF) solution for bowel preparation for conventional colonoscopy of diagnostic and
therapeutic purposes [1] [4] [5]. It is mainly due to better patient tolerability with less volume of sodium phos-
phates required, though intake of at least 2 liters of other clear fluid is still needed, as compared to the intake of
2 to 4 liters of osmotically balanced non-absorbable solution of PEG with or without salty taste; and more dizziness
and anal irritation had been noted in patients receiving 2 than 1 dose of sodium phosphates solution [1] [4] [5].

Our patient did not have any predisposing factors for hyperphosphatemia and hypocalcaemia after use of so-
dium phosphate. She had bowel opening after use of sodium phosphate and before symptom onset, this made the
diminished intestinal motility as contributing factor less likely. Predisposing factors for phosphate accumulation
in serum include decrease in urinary phosphate excretion or excessive intestinal absorption of phosphate or in-
adequate parathyroid hormone response or in combination. Also aged >65, renal impairment with or without
renal replacement therapy, congestive heart failure, liver cirrhosis, use of angiotensin-converting enzyme inhi-
bitors or angiotensin Il receptor antagonists or diuretics, intestinal obstruction, inflammatory disorders, and hy-
poparathyroidism as a result of surgery or autoimmune diseases or resistance can lead to hyperphosphatemia.
The hyperphosphatemia then also induces hypocalcaemia.

Other electrolyte disturbances that commonly reported after use of sodium phosphate solution include signif-
icant increase or decrease in serum sodium, decrease in serum potassium, magnesium, bicarbonate and impaired
renal function. These were not observed in our patient [1] [4] [6].
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The spectrum of complications of sodium phosphate bowel preparation mainly due to hyperphosphatemia and
hypocalcaemia can be potentiated by clinical adverse effects from coexisting of other electrolyte disturbances. It
ranges from mild dehydration, hypovolemia, asymptomatic electrolyte disturbances, to tetany, mental confusion,
arrhythmia, renal impairment and death [1]. Our patient developed locked jaw, carpopedal spasm and positive
Chvostek’s sign at approximately 5 hours after the first dose of sodium phosphate solution at a clinical time
course in concordance with previous reports [2] [7]. The short interval of 2 hours between the first and second
doses of oral sodium phosphate solution taken on the same evening led to rapid accumulation of intestinal
phosphate level and subsequent systemic absorption was suspected to be the cause resulted in hyperphosphate-
mia and symptomatic hypocalcaemia in our patient. No subsequent morbidity and mortality developed in our
patient. Acute kidney injury and chronic renal impairment after use of sodium phosphate solution was not ob-
served in our patient as reflected by the normal renal function during hospitalization and on follow up respec-
tively. The incidence of acute kidney injury after use of sodium phosphate, which is also known as acute phos-
phate nephropathy, was reported in a range of 1% to 4%, which is similar to that of contrast nephropathy in
general population [7]. Despite the mechanism of kidney injury from use of sodium phosphate solution is multi-
factorial including those predisposing factors described above, renal biopsy of these patients uniformly showed
deposition of calcium-phosphate crystals as nephrocalcinosis leading to tubulointerstitial nephropathy [2] [6] [8].
The trigger of innate immune system with release of pro-inflammatory mediators in response to intraluminal
calcium-phosphate crystal deposition and binding to tubular epithelial cells leading to chronic inflammation and
fibrosis have also been hypothesized as possible mechanism of kidney injury after use of sodium phosphate [2]
[8]. On the other hand, the complication from use of sodium phosphate may also potentiate acute renal failure in
those with concomitant use of nephrotoxic medications such as non-steroidal anti-inflammatory drugs, and met-
formin which is associated with metformin-associated lactic acidosis [9]. The mortality resulted from using so-
dium phosphate was reported as high as 33% in patients with impaired renal function, high serum phosphate le-
vels or co-morbidities. Majority of these mortality occurred in patients at extremities of age [8].

Seemingly safe and commonly prescribed bowel-cleansing agents in clinical practice can cause severe elec-
trolyte disturbances which are potentially fatal. Symptomatic hypocalcaemia and serum adjusted calcium level
<1.9 mmol/L should be urgently assessed for admission, investigation and treatment [10]. Recommendations to
minimize the renal risks and other adverse events with use of oral sodium phosphate have been reported. These
include appropriate patient selection, adequate hydration and proper dosing. Oral sodium phosphate is not rec-
ommended in patients with renal failure, congestive heart failure, significant ischemia heart disease, ascites,
ileus or bowel obstruction, pregnancy, age younger than 18, incapable to follow instructions or ensure adequate
hydration, use of medications include diuretics and angiotensin-converting enzyme/angiotensin 1l receptor an-
tagonists. Alternative bowel cleansing agent such as PEG-ELS or SF solutions will need to be considered in
these cases. Before colonoscopy is performed, adequate hydration is recommended by encouraging oral intake
of up to 2 to 3 liters fluid, minimizing phosphate load and intravascular volume shift by widening the dosing in-
terval to 10 to 12 hours apart, and the second dose is recommended to be taken in the morning of the procedure;
on the contrary, our patient had both doses taken on the same evening prior to the procedure. During colonos-
copy, intravenous saline is recommended to maintain adequate hydration. After colonoscopy, oral fluid intake is
encouraged and blood for renal function to look for electrolyte or renal function abnormalities is recommended,
and should be urgently treated accordingly if any with subsequent close monitoring [7] [11].

4. Conclusion

In summary, oral sodium phosphate solution for bowel preparation is commonly used in clinical practice as bo-
wel preparation for colonoscopy because of better patient tolerability. Its adverse effects resulted from hyper-
phosphatemia and hypocalcaemia can develop even in patients without predisposing factors and should not be
overlooked, though severe complications and mortality are usually reported in patients with predisposing factors.
Symptomatic or asymptomatic electrolyte disturbances should be urgently treated. Careful patient selections to-
gether with precautionary measures are needed to minimize the development of adverse effects from use of oral
sodium phosphate.
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