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Introduction

Hyperphosphatemia is highly prevalent in patients with 
severe chronic kidney disease. It is caused by decreased fil-
tration of phosphate and increased release of phosphate from 
the bone due to secondary hyperparathyroidism. Treatment 
and prevention of hyperphosphatemia are important as it is 
associated with an increased risk of all-cause mortality.1 The 
main methods to manage hyperphosphatemia are dietary 
modification (i.e. low phosphate diet) and oral phosphate 
binders, such as sevelamer.1 Sevelamer is a non-absorbable, 
calcium-free polymeric anion-exchange resin with multiple 
ammonia (NH3) groups.2 Phosphate will be bound to seve-
lamer after protonation of NH3 to NH4

+  in the acidic milieu 
of the stomach. The resorption of phosphate is decreased, as 
sevelamer with bound phosphate is excreted with the faeces. 
There are currently two subtypes of sevelamer available: 
sevelamer hydrochloride (Renagel®) and sevelamer carbon-
ate (Renvela®). Dosing of sevelamer is individualized and 
based on serum phosphate concentration. The recommended 
starting dose is 2.4 g per day (if serum phosphate 1.8–
2.4 mmol/l) or 4.8 g per day (if serum phosphate ⩾2.4 mmol/l) 
divided into three doses at mealtimes. Dose adjustments, 

when necessary, should be done every 1–3 weeks in incre-
ments of 800 mg per meal.2

Case

We present a 67-year-old female with chronic kidney failure 
stage G3b (estimated glomerular filtration rate (eGFR) 32 mL/
min/1.73 m2) due to vascular disease and diabetes mellitus type 
2. The full medical history and medication use are listed in 
Table 1 (last row). The patient did not use non-steroidal anti-
inflammatory drugs (NSAIDs). The patient was admitted to the 
hospital with acute-on-chronic renal insufficiency (eGFR 
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11 mL/min/1.73 m2) due to decompensated severe aortic valve 
stenosis. Treatment with sevelamer carbonate (Renvela® tablets 
of 800 mg, five tablets per day with meals) was started because 
serum phosphate was elevated (2.0 mmol/l; reference range: 
0.8–1.5 mmol/l). The dosage of sevelamer carbonate was 
increased 6 days later to 6.4 g per day (1600 mg/2400 mg/2400 mg) 
because lower dosing was ineffective. Seven days after starting 
treatment with sevelamer carbonate, lower gastrointestinal (GI) 
bleeding began. Serum haemoglobin gradually decreased from 
9.5 to 8.1 g/dL (reference range = 12.1–16.1 g/dL) despite six 
erythrocyte transfusions. Sigmoidoscopy revealed multiple 
deep ulcers with a diameter of 10–15 mm and diffuse mucosal 
oedema in the sigmoid colon and rectum (Figure 1(a)). This 
finding was atypical for inflammatory bowel disease or malig-
nancy. Histologic examination showed deposition of crystals in 
ulcerated mucosa, without signs of dysplasia, malignancy or 
chronic inflammation (Figure 1(b)). The crystals were identi-
fied as sevelamer crystals by an experienced pathologist, based 
on the colour (purple, pink and yellow on haematoxylin and 
eosin (H&E) stain) and the typical fish-scale appearance. 
Unfortunately, no other stains were performed. Nevertheless, 
We suspect that the lower GI bleeding in this patient was caused 
by mucosal ulceration of sigmoid colon and rectum by the 
observed deposited sevelamer crystals. Fortunately, sevelamer 
carbonate had already been discontinued due to an inadequate 
response of serum phosphate. In total, the patient had taken 43 g 
sevelamer carbonate. Lower GI bleeding gradually diminished 
11 days after cessation of sevelamer. We were not able to per-
form a control sigmoidoscopy, as the patient died several weeks 
later from acute heart failure secondary to severe aortic valve 
stenosis. An autopsy was not performed. This case was submit-
ted to the Dutch National Pharmacovigilance.

Discussion

We described a case of a 67-year-old woman with lower GI 
bleeding, which we suspect was caused by sevelamer. 

Symptoms started seven days after start of sevelamer carbon-
ate (Renvela®). Sigmoidoscopy revealed multiple deep 
ulcers and mucosal oedema and histologic examination 
showed deposition of sevelamer crystals in the rectal ulcers. 
After discontinuing treatment with sevelamer carbonate, 
lower GI bleeding stopped.

Mild GI symptoms – such as nausea, abdominal pain, diar-
rhoea, and constipation – are common side effects of seve-
lamer. However, deposition of sevelamer crystals in the GI 
tract is rare. To our knowledge, there are only 17 other case 
descriptions of this issue, and only seven with lower GI 
bleeding. Table 1 provides an overview of these cases, includ-
ing ours.3–12 Of note, two other case reports were excluded 
from this literature review because of the presence of other 
crystals that could have caused the described symptoms13 
coupled with an inability to identify the type of crystal.14

The clinical presentation of patients with deposition of 
sevelamer crystals in the GI tract varies widely (see Table 1). 
The most prevalent symptoms are lower GI bleeding (eight 
cases), abdominal pain (seven cases) and (haemat)emesis 
(four cases). Remarkably, in three cases, patients were asymp-
tomatic. Main endoscopic findings were ulceration and 
inflammatory polyps. Sevelamer depositions were found in 
biopsies of the colon (14 cases), stomach (3 cases) and oesoph-
agus (2 cases). Most biopsies showed inflammation, ulcera-
tion and/or necrosis. Obviously, a causal relation between 
these symptoms and the deposition of sevelamer crystals 
could not be proven in these small, observational studies.

Swanson et al.3 were first to describe the histological fea-
tures of sevelamer crystals. The typical appearance of seve-
lamer crystals is broad, curved and irregularly spaced ‘fish 
scales’. Most crystals have bright pink linear accentuations 
with a rusty yellow background on H&E stain and are violet 
on periodic acid–Schiff–alcian special stain with diastase 
(PAS/D). However, crystal colour may vary: descriptions 
include rusty brown or eosinophilic.3 Sevelamer crystals 
may resemble crystals of sodium polystyrene sulphonate 

Figure 1. (a) Mucosal oedema and an ulcer with a diameter of 10–15 mm in the rectum. (b) Histologic examination: deposition of 
sevelamer crystals with the typical fish-scale appearance in the ulcerated mucosa.
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(potassium-binding agent) and bile acid sequestrants 
(colesevelam, colestipol and cholestyramine), two other res-
ins.3,15 It is important to identify crystals correctly, because 
clinical implications and treatment are different. However, 
in an online survey, only 76% of pathologists correctly iden-
tified the classic crystal appearance of sevelamer, sodium 
polystyrene sulphonate and bile acid sequestrants on H&E 
stain.15 The typical characteristics of these crystals are sum-
marized in Table 2. Recognition remains challenging as 
there are several atypical appearances of resin crystals, for 
example, light purple sevelamer crystals on H&E stain (like 
in our case) and bile acid sequestrants with fish scales.15 To 
improve the chances of getting the correct diagnosis, we 
recommend that clinicians include a medication overview in 
their pathology requests. Moreover, dedicated learning 
paths for pathologists might improve recognition of seve-
lamer crystals. Finally, if in doubt, we advise performing an 
acid-fast bacillus (AFB) and/or PAS/D stain, in addition to 
the H&E stain.

This study has some limitations. First, the pathologist only 
performed an H&E stain. However, the pathologist had no 
doubt about the nature of the crystals because of the typical 
sevelamer crystal aspect with fish scales. Moreover, the patient 
did not use drugs with crystals that that resemble sevelamer 
crystals (i.e. sodium polystyrene sulphonate and bile acid 
sequestrants). Second, the observational design of the availa-
ble studies, including ours, prevents us from making causal 
inferences. Thus, we cannot proof a causal relation between 
the presence of sevelamer crystals and the clinical presenta-
tion. In addition, we were not able to perform a control sig-
moidoscopy because of the death of our patient. However, two 
other studies describe a remarkable resolution of macroscopic 
mucosal damage after cessation of sevelamer.4,10 Moreover, 
the complete resolution of symptoms described in several 
cases after cessation of treatment with sevelamer, including 
ours, strongly suggests a causal relation.4,5,8–10

Conclusion

Deposition of sevelamer in the GI tract is a rare side effect of 
sevelamer. This case suggests that deposition of sevelamer 
crystals can induce mucosal ulceration in the GI tract. Although 
this adverse effect is mentioned in the Renvela monograph, it is 
often overlooked. It should be considered in all patients using 

sevelamer who present with GI symptoms, especially GI bleed-
ing. There are indications that when sevelamer is discontinued, 
symptoms and mucosal damage may revert.
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