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ABSTRACT

Sodium polystyrene sulfonate (kayexalate) is a cation-exchange resin widely used in the management of hyperkalemia. Gastroin-
testinal adverse events are uncommon; symptoms are nonspecific, and mucosal injury can range from mild ulceration to bowel
perforation. An 81-year-old man was admitted because of decompensation of cirrhosis with acute kidney injury and hyperkalemia,
treated with sodium polystyrene sulfonate. During admission, he presented multiple episodes of hematochezia, accompanied by
tachycardia and hemoglobin drop. Colonoscopy revealed colonic ulceration, and histopathological findings were compatible with
ulceration due to kayexalate injury. Despite rare, thewidespread use of sodiumpolystyrene sulfonate puts a large population at risk of
serious complications related to its use.

INTRODUCTION

Hyperkalemia is a common condition found in medical and surgical patients, potentially leading to numerous complications,
including life-threatening cardiac arrhythmias. Sodiumpolystyrene sulfonate (SPS) is an ion-exchange resin commonly used to treat
hyperkalemia that acts by binding to potassium ions along the digestive tract, promoting its elimination by exchange with sodium
ions.1 Although generally safe, its use has been associated with some gastrointestinal (GI) complications.

CASE REPORT

An 81-year-old man with hypertension, type 2 diabetes, dyslipidemia, nonalcoholic steatohepatitis-related cirrhosis, and ischemic
heart disease presented with weakness, dizziness, and vomiting which began 1 hour before. On presentation, he was normotensive
and bradycardic (heart rate 43–50 bpm). Physical examination revealedmoderate ascites andmild edema of the left foot, with visible
inflammatory signs on the first toe.

Laboratory findings showed mild anemia (hemoglobin 11 g/dL), acute kidney injury (urea 162 mg/dL and creatinine 1.99 mg/dL),
hyperkalemia (7.6 mEq/L), and elevated C-reactive protein (4.3 mg/dL); diagnostic paracentesis excluded spontaneous bacterial
peritonitis. The electrocardiogram revealed a right bundle branch block and atrial fibrillation with bradycardia. He was treated with
calcium gluconate/insulin/glucose cocktail and started SPS 15 g 3 times daily; he was also prescribed albumin and empirical
antibiotic therapy with ceftriaxone.

During hospitalization, he initially presented a favorable evolution, with the resolution of the acute kidney injury and hyperkalemia
by the third day of hospitalization, when SPS treatment was suspended. However, on the seventh day, he developed massive
hematochezia, accompanied by tachycardia (heart rate 120 bpm) and hemoglobin drop (lowest value 7.5 g/dL). He had a total
colonoscopy, which revealed moderate amount of bright red blood in the descending colon, originating from a large organized
adherent clot obscuring an area of ulcerated mucosa, from which biopsies were taken (Figure 1). Histopathologic examination
revealed mucosal ulceration with kayexalate deposition (Figure 2).
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After the colonoscopy, no more bleeding occurred. The patient
received 1 unit of packed red blood cells and intravenous ferric
carboxymaltose, with analytic improvement. Colonoscopy was
repeated 1 week later, revealing a large 5-cm ulcer in the
descending colon, with evidence of re-epithelization, whose
histopathologic examination was similar to the previous one
(Figure 3). He was then discharged, clinically asymptomatic.

DISCUSSION

SPS is a cation-exchange resin that has been used widely since
its first approval in 1958.2 It can be administered orally or
rectally, and it is not an ideal agent to treat acute hyperkalemia
because of its delayed onset of action. It was initially adminis-
tered as a suspension in water; however, as it may also bind to
calcium ions, some concerns were raised about potential fecal
impaction and decrease in potassium clearance, leading to its
administrationwith sorbitol, a laxative agent.3 In 1987, Lillemoe
et al reported, for the first time, an association between colonic

necrosis and concomitant use of SPS in sorbitol.4 The authors
took this clinical observation to a laboratory model using rats,
which were given either sorbitol enemas alone, SPS with sorbitol,
or SPS enemas alone. Colonic necrosis was noted in all rats given
sorbitol or SPS with sorbitol, but not in the ones without sorbitol.
Numerous cases of similar injuries continued to occur, ultimately
leading to a recommendation by the Food and Drug Adminis-
tration in 2009 against the use of SPS in sorbitol.2,5,6However, even
after this recommendation, cases of colonic injuries using SPS
formulations without sorbitol have been reported, suggesting that
SPS itself may be pathogenic.7,8 Various histopathologic features
are associated with SPS-induced GI injury, including mucosal
ulceration and erosion, transmural necrosis, inflammatory exu-
dates, pseudomembrane formation, and acute/chronic serositis.
The hallmark of SPS toxicity is the identification of kayexalate
crystals, visible with standard hematoxylin and eosin staining and
showing characteristic polygonal, refractile, basophilic appearance
and typical fish scale/mosaic pattern, which displays red color on
periodic acid-Schiff and acid-fast stains.9

The mechanism of kayexalate-induced bowel necrosis remains
unknown; a possible explanation involves the elevated renin
levels seen in patients with renal failure, with subsequent
splanchnic vasoconstriction, predisposing the colon to non-
occlusive ischemic events, which can progress to transmural is-
chemia.Our patient had a history of chronic kidney disease, which
mayhave increased the risk of this adverse event.Other risk factors
suggested to contribute to SPS-related GI injury include uremia,
solid organ transplantation and immunosuppressive therapy,
postoperative status, hemodynamic instability, ileus, bowel ob-
struction, and concomitant administration of opioids.10,11

Symptoms of SPS-related GI injuries may occur from hours up
to several days after its administration.12 They are nonspecific
and frequently underrecognized, with abdominal pain, nausea
and vomiting, lower GI bleeding, and diarrhea being the most
common.10 Although the colon remains the most common
location, it has been increasingly recognized that such injuries
can occur in more proximal locations, up to 30% of cases.13–16

The lesions range from erosive ulcers of the esophagus and
stomach to colonic injuries, such as bleeding or perforated

Figure1.Colonoscopy revealing bright red blood in the descending colon, originating froma large adherent clot obscuring an area of ulcerated
mucosa.

Figure 2. Histology: ulceration area with deposits of kayexalate
crystals (hematoxylin and eosin stain, 403 magnification).
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ulcers, necrotizing colitis, ischemic colitis, and diverticular
perforation.17 Irrespectively of the location, mortality from
these complications remains high.

We report an SPS-induced injury in a cirrhotic patient who
presented with acute kidney injury and hyperkalemia and de-
veloped lower GI bleeding because of colonic ulceration 4 days
after treatment withdrawal. The time relation between the onset
of symptoms and exposure to SPS, with evidence of kayexalate
crystals in biopsy samples, allowed for diagnostic confirmation.
We present this case as a reminder to other healthcare providers
about the possibility of rare and potentially dangerous com-
plications associated with SPS.
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Figure 3. Repeat colonoscopy, with area of ulceration and evidence
of re-epithelization.
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