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ABSTRACT
Case description: A 64-year-old patient with chronic renal failure and persistent hyperkalaemia not corrected by dialysis, was prescribed
sodium polystyrene sulfonate (SPS) at a low dose (30 g/day for 2 days a week during the long interdialytic interval). After 3 months of therapy,
the patient developed intense abdominal pain with non-specific colitis identified with a colonoscopy. In addition, the biopsy specimens
showed rhomboid SPS crystals in the intestinal mucosa. Fourteen months after discontinuing therapy, the patient again presented with
colitis and persistent biopsy finding of SPS crystals. The patient died a few months later due to intestinal infarction.
Discussion and conclusion: SPS is a cation exchange resin used to treat hyperkalaemia resistant to dialysis, but may cause inflammation and
ischaemia of the colon. In our patient, a short 3-month course of low-dose SPS therapy (without sorbitol, which is used to counter iatrogenic
constipation caused by SPS) induced relapsing colitis, which was followed by massive intestinal infarction a few months later. In light of
frequent reports of its enterotoxic effects, SPS should be replaced with the new potassium chelators (patiromer and sodium zirconium
cyclosilicate).
LEARNING POINTS
• Sodium polystyrene sulfonate can cause life-threatening colitis.
• Alternatives medications should be used for the long-term reduction of potassium levels.
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INTRODUCTION
Hyperkalaemia is a frequent electrolyte disorder, particularly in patients with chronic kidney disease (CKD), and seen especially with the
use of drugs that inhibit the renin-angiotensin-aldosterone system. Hyperkalaemia is commonly treated with sodium polystyrene sulfonate
(SPS), an ion exchange resin which binds potassium by exchanging it for sodium in the intestines [1]. Concerns have been recently raised
regarding the safety of the drug: numerous cases of gastrointestinal adverse events, including necrosis and intestinal perforation, have been
reported with the use of SPS, in particular if administered with sorbitol [2].
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CASE DESCRIPTION
A 64-year-old man presented with abdominal pain and acute rectorrhagia. He had chronic uraemia (which had been treated for 2 years with
haemodialysis), type 2 diabetes mellitus complicated by diabetic nephropathy, a previous ischaemic stroke, high blood pressure and chronic
obstructive pulmonary disease. Before starting haemodialysis, the patient had undergone peritoneal dialysis for 12 months. He frequently
took senna to treat constipation. In the 3 months before hospitalization, he had taken 30 g/day SPS by mouth for 2 days each week during
the long interdialytic interval (from Friday to Monday or from Saturday to Tuesday) for persistent pre-dialysis hyperkalaemia (values of
6.5–8.0 mEq/l).
At admission, the patient was hypotensive (blood pressure 100/50 mmHg), tachycardic (heart rate 120/min), and had low haemoglobin (7.5
g/dl) and so received three bags of concentrated red blood cells. He underwent colonoscopy, which revealed ulcerated mucosa of the caecum
and ascending colon, an undamaged rectum and rectal varicose prominences, suggesting non-specific colitis. The biopsy and histological
examination revealed exudative inflammation of the intestinal mucosa. Biopsy specimens from the caecum and the left flexure showed signs
of partially healed ischaemic colitis. Sharply demarcated, segmental ulcers, lightly distorted crypts with mucus depletion, and fibrosis in the
lamina propria accompanied by a mixed inflammatory infiltrate with lymphocytes, plasma cells and some neutrophils, were seen. Crystals
attributable to SPS were present. The findings were consistent with iatrogenic alterations due to SPS (Fig. 1). On the basis of the histological
report, SPS was suspended and mesalazine was prescribed.
After 14 months, following a new episode of rectorrhagia, endoscopy revealed friable and easily bleeding mucosa of the caecum but no
other alterations. Histological examination showed intestinal mucosa with productive and exudative inflammation as well SPS crystals.
Granulation tissue was present. These findings were consistent with iatrogenic alterations caused by SPS (Fig. 2).
.

Figure 1. Colonoscopy image showing segmental, circumscribed colitis in the caecum

Figure 2. Histology slide showing angular crystals/foreign bodies (arrow) surrounded
by fibrosis and inflammatory cells including giant cells (asterisk), suggesting sodium
polystyrene sulfonate (SPS) crystals causing SPS-induced colitis. The crystals are
typically periodic–acid Schiff-positive and non-polarizable
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After a further 10 months (approximately 2 years after the first episode of rectorrhagia), the patient was hospitalized for yet another
episode of acute abdominal pain. He was diagnosed with extensive intestinal infarction that required right hemicolectomy, appendicectomy
and transverse colon resection. The histological examination was compatible with an ischaemic lesion. Three days after surgery, the patient
died from an unspecified sudden arrhythmia.
DISCUSSION
SPS is a resin used for the treatment of hyperkalaemia. Ion exchange resins are insoluble polymers to which carboxylic or sulfonic reactive
groups are attached. When the resin is placed in a saline solution, the cations linked to it are exchanged with free cations present in the
solution. Therefore, during the passage of SPS through the intestine (following oral administration) or during retention of the drug in the
colon (following administration by enema), the sodium ions are partially released and replaced by potassium ions. This process occurs
predominantly in the large intestine [3].
Shortly after its introduction on the market in 1953, it was reported that SPS can cause severe constipation [2]. Consequently, in 1961 a
preparation containing SPS and sorbitol, an osmotic laxative, was introduced [2] to prevent constipation and avoid prolonged retention of
the resin in the intestine. Currently, sorbitol is often added to the resin even though scientific evidence suggests that it may be harmful [2].
Lesions in the large intestine have been reported in association with SPS crystals in the intestinal lumen, mucosal necrosis, oedema and
transmural inflammation, pseudomembranes, and characteristic findings of intestinal ischaemia in the absence of vascular lesions [3]. In most
cases, the lesions have involved the caecum, ascending colon, and sometimes the transverse colon and the terminal tract of the ileum. Some
of these lesions required immediate surgery and sometimes resulted in the death of the patient [4–7].
It has been hypothesized that SPS can induce epithelial harm through osmotic action and can cause ischaemic lesions through vasospasm
of the intestinal vessels, especially in hypotensive uremic patients [8]. Factors contributing to the development of lesions include uremia,
hypovolemia, the immediate post-operative period, peripheral vasculopathy, immunosuppressive therapy, and pre-existing functional,
structural and ischaemic alterations of the intestine [9, 10]. The reduced motility of the colon increases the length of time the SPS is in contact
with the intestinal mucosa, therefore promoting intestinal necrosis [11, 12].
Histology reveals SPS crystals have a rhomboid shape, are basophilic, dark purple in colour and are adherent to the surface of the epithelium.
They are typically PAS (periodic–acid Schiff) positive and non-polarizable. In the case described here, the histological finding of SPS crystals
immediately led to the hypothesis of SPS colitis and the suspension of therapy, even though the dose was low (30 g twice a week, in the long
interdialytic interval) and administered orally without sorbitol.
After about 14 months, the patient again presented with a similar clinical picture, and a colon biopsy revealed persistence of the SPS crystals.
Some 24 months after his first presentation, the patient died following intestinal infarction. Although SPS crystals were no longer present at
the time of the patient’s death, their persistence for months after SPS suspension suggests they may have contributed to the fatal outcome.
The risk of intestinal injury severely limits the safety of SPS. A new intestinal potassium chelator, called patiromer [13, 14], has recently been
approved by the FDA. It is effective in reducing serum potassium and well tolerated, but has a potentially negative effect on the absorption
of other oral medications. Another ion exchange intestinal resin, called sodium zirconium cyclosilicate, is under development and holds
promise regarding efficacy and tolerability [15].
CONCLUSIONS
SPS has been reported to cause epithelial harm at the level of the large intestine due to its osmotic action and ischaemic lesions through
vasospasm of the intestinal vessels, especially in hypotensive uremic patients. The present case report suggests caution in the use of SPS
and calls for study of the therapeutic potential of the new ion exchange resins, such as patiromer and sodium zirconium cyclosilicate, which
apparently have a lower risk of intestinal ischaemic necrosis compared with SPS.
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