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Abstract
Kayexalate has been used in the USA since 1975 for the treatment of hyperkalemia. Prior case 
reports have shown that sorbitol added to kayexalate has been known to cause rare side 
effects of colonic necrosis. We present a unique case report of gastric pneumatosis as a 
complication of kayexalate.
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Introduction

Sodium polystyrene sulfonate (SPS) (kayexalate) is a resin that exchanges sodium with 
potassium ions from the intestinal cells and then causes fecal potassium excretion [1]. Sorbitol 
is usually given in combination with SPS to further dissolve SPS and reduce the chances for 
fecal impaction and bowel obstruction [2]. Lillemoe et al. [3] reported the first side effects 
of sorbitol for 5 kidney transplant patients who developed colonic necrosis shortly after receiving 
an enema comprising 70% sorbitol solution for the treatment of hyperkalemia.

Kayexalate-induced intestinal bowel necrosis is estimated to be 0.003–1.8%, so it is an 
extremely rare side effect [4]. There are several proposed hypotheses on what might cause 
kayexalate-induced intestinal necrosis, such as blood volume lost during dialysis, hyper-
reninemia, elevated prostaglandin production, and vasospasm [1, 5, 6]. Patients with end-
stage renal disease, renal transplant, or an ileus may be more susceptible to mucosal injury. 
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Additionally, it is postulated that the hyperosmotic load of sorbitol may directly damage 
intestinal mucosa, cause vasospasm of the intestinal vasculature, and exacerbate inflammation 
through elevated prostaglandin levels [4, 7].

We present a case of a 52-year-old male who presented with nausea and vomiting, 
abdominal pain, and lethargy and was diagnosed with kayexalate-induced gastric necrosis. It 
is an extremely rare complication and side effect that usually occurs in patients who have 
other risk factors such as CKD, immunosuppression, and steroid use [3, 8, 9]. There are only 
a few cases of kayexalate-induced intestinal bowel necrosis in the literature, and even fewer 
cases of gastric necrosis, making our case presentation extremely unique and rare.

Case Presentation

A 52-year-old male with a past medical history of hypertension, chronic diarrhea, hyper-
lipidemia, and diabetes mellitus type 2 presented from a senior living facility for lethargy, 
hypoglycemia, abdominal pain, and nausea and vomiting. The patient was unresponsive and 
markedly hypotensive. On a physical exam, the patient was somnolent with cracked mucosal 
membranes and subconjunctival hemorrhage of the right eye.

Initial laboratory tests revealed glucose 42 mg/dL (60–180 mg/dL), lactate 11.5 mmol/L 
(0.5–1 mmol/L), potassium 6.8 mmol/L (3.6–5.2 mmol/L), creatinine 4.56 mg/dL (0.7–1.2 
mg/dL), glomerular filtration rate 14 mL/min/1.73 m2 (90–120 mL/min/1.73 m2), aspartate 
aminotransferase 47 (5–40 U/L), alanine transaminase 72 (29–33 U/L), and CRP 9.8 mg/dL 
(<10 mg/dL), and kayexalate was ordered. A CT scan of the patient’s chest, abdomen, and 
pelvis without contrast revealed a large amount of gas within the portal vein in the left lobe 
of the liver, in the extrahepatic portal vein, and in the wall of the stomach consistent with 
kayexalate-induced intestinal necrosis (Fig. 1).

A nasogastric tube was then placed for gastric decompression with interval improvement in 
the intestinal pneumatosis; however, coffee ground material was noted upon lavage. The patient 
was treated with a protonix drip, a bicarbonate drip, vasopressors, and broad-spectrum antibi-
otics. A CT angiography to rule out mesenteric ischemia could not be performed due to the patient’s 
acute kidney injury. An esophagogastroduodenoscopy showed gastric mucosal injury without 
perforation, and biopsies were taken from the stomach and small intestine (Fig. 2). A repeat 
CT with IV contrast of the abdomen revealed continued necrosis but improvement in portal venous 
gas. The patient clinically improved. Pathology revealed reactive/chemical gastropathy with 
necroinflammatory debris with kayexalate crystals present (Fig. 3, 4).

Fig. 1. CT scan of the chest, abdomen, and pelvis 
without contrast revealed a large amount of gas 
within the portal vein in the left lobe of the liver, 
in the extrahepatic portal vein, and in the wall 
of the stomach consistent with kayexalate-
induced intestinal stomach necrosis.
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Discussion

Our case highlights an extremely rare incidence of kayexalate-induced stomach necrosis 
which has not been well studied previously. Prior case reports have studied kayexalate-induced 
intestinal bowel necrosis in patients who are relatively immunocompromised being on steroids, 

Fig. 2. EGD showing gastric mucosal injury without perforation consistent with kayexalate-induced necrosis. 
EGD, esophagogastroduodenoscopy.

Fig. 3. ×40 magnification: pathology revealing 
reactive/chemical gastropathy with necroin-
flammatory debris with kayexalate crystals 
present.
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seen after surgical intervention, or receiving immunosuppressive therapy. These risk factors may 
predispose patients to kayexalate-induced intestinal necrosis by increasing the fragility of intes-
tinal cells [10]. To our knowledge, this is the one of the first case reports reporting kayexalate-
induced gastric necrosis in a relatively healthy 52-year-old male. The case further proves that 
upper gastrointestinal damage associated with kayexalate is relatively benign and is shown to 
have less mortality than lower GI symptoms as seen in our patient [7, 11]. The spectrum of how 
kayexalate affects the GI tract needs to further be studied as the pathophysiology is yet unknown.

Furthermore, animal models have depicted that a lesser concentration of sorbitol of 
approximately 33% has decreased the rate of developing colonic necrosis following admin-
istration of kayexalate with sorbitol, but this risk still exists regardless of the level of sorbitol 
given with kayexalate. This is important in our case because kayexalate at our hospital system 
contains 33% sorbitol, yet there was still significant injury from kayexalate for our patient. 
Even though the number needed to harm in kayexalate is 1 in 1,395, practitioners should use 
kayexalate with caution. Alternative medications, such as loop diuretics, or using hemodialysis 
to help excrete the potassium are useful alternatives.

Most case reports that report kayexalate-induced intestinal pneumatosis have pre-existing 
renal failure, irrespective of etiology. This is an important clinical correlation to consider and 
needs further research to further elucidate whether kayexalate is safe for this patient population. 
The exact mechanism of why this patient population has a higher susceptibility to kayexalate-
induced intestinal side effects is unknown. It is hypothesized that patients with renal disease have 
an elevated level of renin which can predispose these patients to nonocclusive mesenteric ischemia 
via angiotensin-mediated vasoconstriction. In combination with the osmotic effect of sorbitol, the 
intestinal vasculature becomes prone to injury which can lead to the development of colonic 
necrosis and eventual air formation in the gut wall. Additional risk factors are uremia, hypovo-
lemia, PVD, and immunosuppressive therapy such as steroids [1, 3, 8, 12].

Finally, kayexalate-induced intestinal necrosis usually occurs after 3 h of administration 
and can occur up to 11 days following administration. The presence of crystals on biopsy as 
a mosaic pattern on the H&E stain is pathognomonic.

Conclusion

Our case report highlights that further complications seen in the GI tract can still be 
observed, and more data are needed to determine the rate and incidence of these complica-
tions while administering kayexalate.

Fig. 4. ×100 magnification: pathology reveal-
ing reactive/chemical gastropathy with necro-
inflammatory debris with kayexalate crystals 
present.
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