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Abstract

Many medications have been listed as causes for GI mucosal injury. Sevelamer, a phosphate binder used in
patients with CKD, has been studied recently as a possible cause. The first case report of lower gastrointestinal
bleeding due to stercoral ulceration caused by sevelamer was described in 2008. Since then there have been a few
case reports and studies regarding the same, although larger studies are required to prove causation.

In this paper, we present a patient with lower GI bleed, whose colonoscopy revealed an ulcer, with biopsy report
showing sevelamer crystals, and no atypia, granulomas, or evidence of acute inflammation. We discuss various
reports of sevelamer and GI injury, its histological appearance and differentiation from other medications also known
to cause GI damage.
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Case Presentation and Evolution
A 65 year old female, who lives in a skilled nursing facility, was

admitted to the hospital in 2013, with complaints of bright blood per
rectum for 2 days, and right sided abdominal pain, dull, not radiating,
and not related to food intake. She also had episodes of greenish
diarrhea and was hypotensive on the day of admission. No history of
fever, dyspnea, nausea or vomiting. Her past medical history included
multiple sclerosis, schizophrenia, bipolar disorder, supraventricular
tachycardia, end stage renal disease on dialysis, generalized anxiety,
cardiac tamponade. Her past surgical history comprises a pericardial
window in 2012, percutaneous endoscopic gastrostomy tube placement
for refusal to eat, and cholecystectomy. She is currently on klonopin,
amiodarone, renvela, zyprexa, copaxone, folate and omeprazole.
Family history is noncontributory. She lives in a skilled nursing facility,
does not smoke or consume alcohol. On examination, the patient is
non verbal, but able to track with her eyes. Abdomen soft, non tender,
no organomegaly, bowel sounds heard. Labs showed a hemoglobin of 8
g/dl, which improved to 11 g/dl after 2 units of packed red blood cell
transfusion; BUN 32, creatinine 2.1, sodium 140 and potassium 2.8.
Coagulation studies normal, EKG sinus rhythm, and CXR showed B/L
atelectasis. She was clostridium difficile positive and was treated for the
same. Her vitals normalized and she was discharged.

Two weeks later, the patient presented again with bright blood per
rectum. This time she underwent an upper endoscopy and
colonoscopy. The former showed mild gastritis and mild esophagitis
distally, but otherwise normal. Colonoscopy revealed possible
pseudomembrane in rectosigmoid region, and an area of nodularity,
erythema and ulceration from 20-30 cm, which was biopsied (Figure
1). The differential diagnoses considered were clostridium difficile
colitis, inflammatory bowel disease, and less likely malignancy. The
pathology report revealed the presence of sevelamer crystals in the area
of ulceration. Random biopsies of the colon showed no crypt

abscesses, granulomas, atypia, or evidence of acute inflammation. She
was discharged after stopping sevelamer, and has not reported GI
bleeding since.

Figure 1: Pseudo membrane in recto sigmoid region, and an area of
nodularity, erythema and ulceration from 20-30 cm.

Discussion
Sevelamer is a non-calcium containing phosphate binder, which is

used to treat hyperphosphatemia in patients with CKD. It is available
as sevelamer hydrochloride (Renagel) and sevelamer carbonate
(Renvela), which are cationic polymers that bind phosphate through
ion exchange. The carbonate form is generally preferred over the
hydrochloride preparation because the former does not lower serum
bicarbonate [1]. The efficacy and safety of sevelamer in CKD patients,
with or without dialysis has been demonstrated by several clinical
trials. In an open label randomized control trial involving 46 incident
hemodialysis patients, sevelamer treated patients experienced lower all
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cause mortality [2]. In another open label dosage-titration study,
sevelamer was found to be effective and well tolerated by CKD
patients, who were not on dialysis [3]. The adverse reactions include
metabolic acidosis, nausea, vomiting, diarrhea, constipation,
dyspepsia, abdominal pain, hypercalcemia, etc. Post marketing/case
reports include fecal impaction, intestinal obstruction, intestinal
perforation although rare. Its use is contraindicated in patients with
intestinal obstruction. The most common reason for withdrawal so far
is gastrointestinal adverse reactions [4-6].

Medications affecting the gastrointestinal tract have been studied
widely and the list is ever expanding. Sevelamer as a cause for
gastrointestinal mucosal injury has recently been considered. A recent
study reported the first histologic description of sevelamer crystals in
the GIT [7]. The study group consisted of 7 patients with chronic
kidney disease who were on sevelamer, with dose ranging from 800 mg
to 3200 mg thrice daily. Most patients presented with gastrointestinal
symptoms - nausea and vomiting, dyspepsia, rectal bleeding, and an
incarcerated hernia. 15 specimens (14 biopsies and 1 resection
specimen) with histologically similar crystals were obtained
prospectively over a one year period. Also, sevelamer (800 mg) tablets
were crushed in the laboratory and sent for routine H&E staining and
special staining similar to patient samples. Sevelamer crystals were
identified in all the specimens. Associated mucosal findings included
chronic mucosal injury, inflammatory polyps, ischemic injury and
ulceration. These crystals and the crushed sevelamer tablets exhibited
identical morphological features - non polarisable crystals with broad,
curved and irregularly spaced ‘’fish scales’’ imparting a 2 - toned
appearance. Also, an altered morphology was seen on those crystals
embedded in ulcerated mucosa, ischemic mucosa or necrotic debris.
The study could not prove the causative role of sevelamer in mucosal
injury, and could not rule out the possibility that sevelamer could have
been innocent bystanders while the actual injury was caused by other
co morbidities. Nevertheless, some interesting observations were put
forth. In cases of acute mucosal injury, the severity appeared to
correlate with sevelamer dosage. The key contraindications for
sevelamer use are intestinal obstruction followed by swallowing
disorders. This, taken together with the known GI side effects of
sevelamer, could suggest a possibility of sevelamer induced dysmotility
leading to mucosal injury.

The first case report of lower gastrointestinal bleeding due to
stercoral ulceration caused by sevelamer was described in 2008.
Histological examination of the ulcer showed denuded mucosa with
acute and chronic inflammation, though no crystals were reported.
Sevelamer was stopped and the patient did not report any further
episodes of bleeding [8].

In another case report in Japan, colon perforation was reported in
two patients who were taking sevelamer. In one of the cases, a large
volume of hard stool was found, thus suggesting dysmotility as a
possible cause [9].

Another key consideration while encountering GIT crystals is to
differentiate them from those of kayexalate and cholestyramine, which
have also been shown to cause GI side effects. Kayexalate is a
potassium binding resin whose crystals display a regularly spaced,
narrowed rectangular “fish scale” pattern with perpendicular lines of
intersection, a violet color on H&E, and magenta color on PAS/D.
Cholestyramine is a bile acid resin that appears as uniform bright
orange color on H&E, variable gray or hot pink color on PAS/D, and
lack of an internal “fish scale” pattern [7]. The possibility of the crystals
being of kayexalate arose in our case too until the morphological
findings proved otherwise. Hence, knowledge of the difference might
also result in reporting of more cases of sevelamer crystals.

Thus sevelamer should be considered in the differential for
medication causing GI mucosal injury, though the above association
warrants larger studies to prove causation.
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