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ABSTRACT

Sevelamer, a nonabsorbable dietary phosphate binder, is essential for patients with renal impairment since hyperphosphatemia is
associated with an increase in all-cause mortality. Sevelamer is generally well tolerated; however, it is rarely been documented to
cause gastrointestinal mucosal injury by forming sevelamer crystals and depositing within the gastrointestinal walls. We present
a 35-year-old man with end-stage renal disease on peritoneal dialysis who developed abdominal pain and hematochezia. Initial
imaging and endoscopic examination were concerning for ischemic enteritis, and histopathology revealed crystalloid structures
surrounded by necrosis consistent with sevelamer-induced ischemic enteritis.
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INTRODUCTION

Sevelamer, a commonly prescribed phosphate binder, is crucial in managing hyperphosphatemia in patients with chronic kidney
disease (CKD) and those undergoing dialysis for end-stage renal disease (ESRD). Sevelamer is reported to be relatively safe with
known mild gastrointestinal side effects. Although a rare complication, sevelamer has been documented to cause gastrointestinal
mucosal injury by forming sevelamer crystals (SCs) and depositing in the mucosal wall.' SC deposition has been associated with
mucosal ulceration, bleeding, ischemia, perforation, and postinflammatory strictures.' ™

This case report describes a young patient with ESRD on peritoneal dialysis who developed hematochezia found to be secondary to
sevelamer-induced ischemic enteritis. We aimed to highlight the patient presentation and critical findings of a common medication’s
rare yet clinically significant complication.

CASE REPORT

A 35-year-old man with hypertension, coronary artery disease, and ESRD on nightly peritoneal dialysis presented with 2 days of
hematochezia and abdominal pain. He reported 4 months of episodic abdominal pain and diarrhea requiring several hospitalizations
and endoscopic investigations. One month ago, a computed tomography angiography scan of the abdomen demonstrated multiple
loops of small bowel wall thickening with stranding in the adjacent mesentery concerning for enteritis, no vascular abnormalities
were identified. Push enteroscopy revealed ulcerative inflammation in D2 (Figure 1) and normal jejunum. Colonoscopy revealed
inflammation in the cecum and ascending colon. The terminal ileum was visualized and appeared normal (Figure 2). Biopsies were
collected and revealed reactive epithelial changes of the duodenum and focal hyperplastic changes of the colon. No biopsy was taken
from the terminal ileum.

On this admission, his laboratory results were significant for white blood cell 19.02 10*3/uL (normal 3.70-10.30 10*3/pL),
hemoglobin 12.3 g/dL (normal 13.7-17.5 g/dL), platelet count 112 10*3/pL (normal 155-369 10*3/uL), and C-reactive protein
42.6 mg/L (normal < 8.0 mg/L). Further chemistry was consistent with that of an ESRD patient with potassium 5.6 mg/dL (normal
3.7-4.8 mmol/L), serum creatinine of 12.27 mg/dL (normal 12.27 mg/dL), BUN of 54 mg/dL (normal 7-21 mg/dL), and
phosphorus 6.8 mg/dL (normal 2.1-4.7 mg/dL). Infectious workup, including Clostridioides difficile polymerase chain reaction
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Figure 1. Endoscopic image displaying ulcerative inflammation
(arrow) of D2. Biopsies of the ulcerated mucosa were performed
with cold forceps.

and a comprehensive gastrointestinal polymerase chain re-
action panel, was negative for acute infection. Computed to-
mography angiography revealed inflammation of 2 small
bowel segments within the left upper quadrant and pelvis
concerning for ischemia. The superior and inferior mesenteric
arteries were patent, and no additional vascular abnormalities
were identified.

Colonoscopy and push enteroscopy on day 3 revealed ulcerative
inflammation in D4 and the terminal ileum 6 cm proximal to
the ileocecal valve, both concerning for ischemia (Figures 3 and
4). Biopsy results of D4 revealed mucosal necrosis and in-
flammation, and the terminal ileum revealed mucosal necrosis
with crystalloid structures consistent with pill-associated mu-
cosal ischemia (Figure 5). Further history revealed that he

Figure 2. Endoscopic image displaying a normal appearing terminal
ileum 1 month before the findings visualized in Figure 3.

Figure 3. Endoscopic image displaying diffuse ulcerations, edema,
erythema, and friability of the terminal ileum mucosa concerning for
ischemia. Biopsies of the ulcerated mucosa (arrow) were performed
with cold forceps.

started sevelamer 2,400 mg 3 times daily 1 month before the
symptom onset. Sevelamer was discontinued on day 6, and his
abdominal pain and hematochezia resolved by discharge on day
10. He missed his 1-month follow-up, but 5 months later
reported continued resolution of symptoms.

DISCUSSION

Sevelamer, a calcium-free phosphate binder, is a nonabsorb-
able resin that binds to dietary phosphate, preventing ab-
sorption and lowering serum phosphate levels.” Reducing
phosphate levels in patients with ESRD is important as
hyperphosphatemia has been linked to an increase in all-cause
mortality.® Studies suggest sevelamer, compared with other

Figure 4. Endoscopic image displaying edematous and friable
mucosa with diffuse ulceration in the fourth segment of the duo-
denum concerning for ischemia. Biopsies of the ulcerated mucosa
(arrow) were performed with cold forceps.

ACG Case Reports Journal / Volume 11

acgcasereports.com 2


http://acgcasereports.com

Darnell et al

Ischemic Enteritis

»
.

- .
é i
A
% .
-
,'\ ‘.-..c,
M
2 e
- v v ,
5) R %' (3
o s ?
'. ; ¥F ‘o * N -t L)
$< . 4”! - e

la‘g‘ ?ﬂ " f.’

Figure 5. Histopathology of biopsied small bowel stained with he-
matoxylin and eosin showing sevelamer crystals displayed as violet
fish scales in a yellow-brown necrotic and inflamed background.
Magnification 400X.

phosphate binders, may have greater efficacy in lowering lipid
levels, reducing the progression of vascular calcification, and
decreasing cardiovascular events.” Sevelamer is generally well
tolerated. Common side effects include nausea, vomiting, di-
arrhea, flatulence, and constipation.®

Although rare, emerging evidence suggests an association
between sevelamer use and GI mucosal injury.' ™ Of the cases
reported, sevelamer injury has been distinguished by the
histologic presence of SC deposition within the intestinal
wall.! The first histologic description of SCs in the GI tract
was described in 2013 by Swanson et al. They collected 15
histologically identical crystal specimens from patients with
CKD using sevelamer. SCs were characterized as having
a pink to violet fish-scale pattern with a rusty yellow-brown
background (Figure 5).' Their presence was associated with
mucosal inflammation, ulceration, polyps, ischemia, and
necrosis.'

The pathophysiology of mucosal injury is not fully understood;
however, it is believed that the nonabsorbable sevelamer resin
forms crystals that can deposit within the gastrointestinal wall
and cause direct mucosal toxicity."* Studies suggest diabetics
are at increased risk of developing mucosal injury, likely sec-
ondary to their increased risk of gastroparesis predisposing to
SC deposition.” Constipation is also thought to increase the risk
of SC deposition.’ Furthermore, patients with ESRD on dialysis
are at increased risk of hypotension and vascular events making
them more susceptible to mesenteric ischemia.*®® In such cases,
the weakened intestinal mucosa could predispose patients to
sevelamer injury.*

Most patients present with abdominal pain and lower gastro-
intestinal bleeding.”> A review by Yuste et al examined 16 pub-
lished case reports in which sevelamer caused GI mucosal
injury. SCs were present in 15 of 16 patients, and lesions were
found in all parts of the GI tract from the esophagus to the

colon.” In 25% of cases, like ours, more than one GI segment
were affected.” The histological lesions described were ulcer-
ations in 9 patients, necrosis in 6 patients, acute inflammation
in 5 patients, and ischemic injury and inflammatory polyps in 3
patients.” There have been no studies correlating sevelamer
dose with the risk of mucosal injury.®> Since SCs can deposit
anywhere within the gastrointestinal tract, patients taking
sevelamer that present with GI bleeding without an identifiable
source on standard upper endoscopy and colonoscopy, video
capsule endoscopy, or push enteroscopy should be considered
for further evaluation.

This patient was neither diabetic, nor constipated, and had no
evidence of vascular abnormalities on imaging. Based on our
imaging and endoscopic examination concerning for ischemia,
combined with the histological findings, we believe his picture is
most consistent with a diagnosis of sevelamer-induced ischemic
enteritis.

Overall, in patients with CKD or ESRD on sevelamer who present
with acute abdominal pain or gastrointestinal bleeding, it is es-
sential to recognize that sevelamer could be causing GI mucosal
injury and to stop the sevelamer immediately. If sevelamer is not
stopped, complications such as ischemia, ulceration, acute ane-
mia, stricture formation, and perforation may occur.'™

DISCLOSURES

Author contributions: H. Darnell and A. Brenner reviewed
literature, provided endoscopic images, drafted and revised the
final manuscript. C. Kern and D. Flomenhoft reviewed litera-
ture, drafted and revised the final manuscript. E. Lee conducted
the histological analysis of tissue samples and provided photos
of the pathological findings. Deborah Flomenhoft MD is the
article guarantor.

Financial disclosure: None to report.

Case report was previously presented at the ACG Annual Sci-
entific Meeting 2022; October 25, 2022; Charlotte, NC.

Informed consent was obtained for this case report.

Received February 16, 2024; Accepted June 24, 2024

REFERENCES

1. Swanson BJ, Limketkai BN, Liu TC, et al. Sevelamer crystals in the gas-
trointestinal tract (GIT): A new entity associated with mucosal injury. Am |
Surg Pathol. 2013;37(11):1686-93.

2. Yang]Y, Lee TC, Montez-Rath ME, Desai M, Winkelmayer WC. Trends in
the incidence of intestinal perforation in US dialysis patients (1992-2005).
] Nephrol. 2013;26(2):281-8.

3. Fistrek Prlic M, Jelakovic M, Brinar M, et al. Case report: Sevelamer-
associated colitis-a cause of pseudotumor formation with colon perforation
and life-threatening bleeding. Front Med (Lausanne). 2023;10:1097469.

4. Yamaguchi T, Ohyama S, Furukawa H, et al. Sigmoid colon diverticula
perforation associated with sevelamer hydrochloride administration: A
case report. Ann Med Surg (Lond). 2016;10:57-60.

ACG Case Reports Journal / Volume 11

acgcasereports.com 3


http://acgcasereports.com

Darnell et al

Ischemic Enteritis

5. Yuste C, Merida E, Hernandez E, et al. Gastrointestinal complications
induced by sevelamer crystals. Clin Kidney J. 2017;10(4):539-44.

6. Keri KC, Veitla V, Samji NS. Ischemic colitis in association with sevelamer
crystals. Indian ] Nephrol. 2019;29(3):191-3.

7. Fan S, Ross C, Mitra S, et al. A randomized, crossover design study of
sevelamer carbonate powder and sevelamer hydrochloride tablets in
chronic kidney disease patients on haemodialysis. Nephrol Dial Transpl.
2009;24(12):3794-9.

8. Shanahan CM, Crouthamel MH, Kapustin A, Giachelli CM. Arterial cal-
cification in chronic kidney disease: Key roles for calcium and phosphate.
Circ Res. 2011;109(6):697-711.

9. Russo D, Miranda I, Ruocco G, et al. The progression of coronary artery
calcification in predialysis patients on calcium carbonate or sevelamer.
Kidney Int. 2007;72(10):1255-61.

Copyright: © 2024 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of
The American College of Gastroenterology. This is an open access article distributed
under the terms of the Creative Commons Attribution-Non Commercial-No Derivatives
License 4.0 (CCBY-NC-ND), where it is permissible to download and share the work
provided it is properly cited. The work cannot be changed in any way or used com-
mercially without permission from the journal.

ACG Case Reports Journal / Volume 11

acgcasereports.com 4


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://acgcasereports.com

