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Abstract

Kayexalate® is associated with gastrointestinal injury that can be fatal. Physicians must be aware of the adverse events when

prescribing this therapy. Clinical data and medication history should follow the biopsy material given to the pathologist, who

will look for Kayexalate® crystals. Pathologists and physicians should work hand in hand.
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Abstract

Sodium Kayexalate® is associated with gastrointestinal injury that can be fatal. Physicians must be

aware of the adverse events when prescribing this therapy. Clinical data and medication history

should follow the biopsy material given to the pathologist, who will look for Kayexalate® crystals.

Pathologists and physicians should work hand in hand.

Key Words Hyperkaliemia, Hemodialysis, Rectal ulcer, Sodium Polystyrene Sulfonate (Sodium

Kayexalate®) , Kayexalate crystals.

Key Clinical message

Sodium Kayexalate® can cause severe GI lesions. Diagnosis of Kayexalate crystals in GI biopsy samples
is important. Pathologists and clinicians should work hand in hand. New drugs should be available to all
patients to treat hyperkaliemia.

Introduction

Hyperkalemia may cause fatal arrhythmia in patients undergoing maintenance hemodialysis (HD) (1). In the
majority of patients receiving HD, it is possible to avoid death from hyperkalemia with dietary therapy and
adequate HD. However, some patients with oliguria or anuria receiving HD require treatment with an ion-
exchange resin such as sodium polystyrene sulfonate (SPS) (Sodium Kayexalate®) to prevent hyperkalemia.

Potassium plasmatic concentration is influenced by many other factors other than renal insufficiency such
as Nonsteroidal anti-inflammatory drugs (NSAIDs), Angiotensin-converting enzyme (ACE) inhibitors and
Angiotensin II Receptor Blockers (ARBs) , glycaemia , acidosis, hemolysis and adrenal insufficiency which
have also to be taken into account.

The use of SPS in the treatment of hyperkalemia may be associated with serious gastrointestinal (GI) adverse
events. Side effects, with sometimes lethal sequelae, have been shown to occur in both the upper and lower
GI tract in association with SPS use, and range from mild GI bleeding to perforation with acute abdomen
(2).

The risk of these complications increases dramatically in patients with comorbidities such as kidney or
vascular disease, patients with organ transplantation chronically treated with corticosteroids or immunosup-
pressive drugs and patients in the postoperative state. These patients are more susceptible to develop SPS
induced GI injuries (3).

We report a case of circumferential ulcer of the rectum in a HD patient treated with Sodium Kayexalate®
for chronic hyperkalemia. This patient had also several upper GI bleedings probably due to NSAIDs auto -
medication.

2



P
os

te
d

on
A

u
th

or
ea

30
D

ec
20

20
—

T
h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
60

93
65

28
.8

08
79

43
1/

v
1

—
T

h
is

a
p
re

p
ri

n
t

a
n
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

. Case Report

A 69 year old women on maintenance hemodialysis (HD) with a history of type 2 diabetes mellitus, hy-
pertension, ischemic cardiomyopathy and chronic obstructive pulmonary disease (COPD), was treated by
sodium polystyrene sulfate (Sodium Kayexalate®) for a refractory hyperkaliemia (potassium blood levels >
6 mmol /L) which was attributed to chronic abuse NSAIDs in the setting of end stage renal disease (ESRD).

The patient was also known for a history of two episodes of upper GI bleedings. First, on a large hemorrhagic
duodenal ulcer and second on a serpiginous antral ulcer treated every time successfully with proton pump
inhibitor (PPI).These ulcers were linked to NSAIDs consumption.

The patient presented hematochezia and the rectoscopy revealed a circumferential ulcer in the lower third
of the rectum (Fig 1).

Histological examination of the rectal biopsies showed rectal mucosal ulcerations and rectangular basophilic
crystals like “fish scales” adherent to the surface epithelium ( Fig 2) and colon mucosal ulceration with a
crystal in the exudate. (Fig 3).

So, the diagnosis of Kayexalate® - induced rectal injury was made on the basis of microscopic features, her
clinical history and medication records. It is to be noted that she did not take any other medication resin
such as sevelamer or bile duct sequestrants. Kayexalate® doses were first reduced, however it had to be
continued for some time because of non-controlled hyperkaliemia.

For the time being, the patient is on HD thrice a week, she does not take any more NSAIDs, she pays
attention to her diet and does not require anymore a potassium binder. Since 6 months the patient has no
GI complaints and no digestive bleeding was observed.

Discussion

The GI tract is the target of several types of medical drugs including NSAIDs, iron pills, paclitaxel (Taxol®),
Mycophenolate Mofetil (Cellcept®), bisphosphonates, colchicine and oral resins such as polystyrene sulfonate
(SPS) and sevelamer used in renal failure patients. (4).

Sodium polystyrene sulfonate (SPS) is a potassium binding resin commonly used to treat mild acute or
chronic hyperkaliemia by increasing the excretion of potassium in stool. It can be administrated orally or
locally as an enema and it is sometimes associated with Sorbitol to prevent fecal impaction. It is a common
drug prescribed in ESRD and hemodialysis patients (5).

It is known that the risk factors that contribute to GI injury associated with SPS use are chronic and end stage
renal disease, solid organ transplantation patients treated with corticosteroids or immunosuppressive drugs
and post-operative status. (3). Hence, our patient was at high risk to develop SPS related GI complications
because she had ESRD. Nevertheless, this drug was prescribed because of uncontrolled hyperkaliemia and
the risk of fatal cardiac arrhythmias. Our patient had persistent hyperkaliemia (blood levels > 6mmol
/L) because of NSAIDs auto medication in the setting of ESRD and SPS was prescribed to maintain the
potassium blood levels < 6mmol/L.

Kayexalate ® was well tolerated and the patient did not have the common side effects of this drug such
as loss of appetite, upset stomach, nausea, vomiting, constipation, or diarrhea (6).Moreover, it helped to
reduce her potassium blood levels to < 6mmol/L. Studies have shown the tolerability and efficacy of SPS
for long term management of hyperkalemia in patients chronic kidney disease (7). However, some authors
doubt about the effectiveness and safety of this drug (8 - 10).

In addition to the common side effects of SPS, mucosal ulceration including wall perforation and post inflam-
matory stricture formation are among the serious complications which may present as a clinical emergency.
(11- 17).

Probably, if diagnosed early, a simple colonic ulcer can be diagnosed in some patients(18). Intestinal ischemia
and necrosis has also been reported (19). Rectal ulcers and rectal stenosis can be caused by foreign body
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. reaction to SPS crystals (20) (21).

In fact, review of the literature shows that this resin can induce not only intestinal, colonic and rectal ulcers,
necrosis and perforations but that the upper gastrointestinal tract can also be injured because of this drug.
(11) (22).

Our patient had a circumferential ulcer in the lower third of the rectum, a complication related to the use
of SPS as shown at the histopathological examination of the biopsy.

Some authors describe colonic damage with the administration of SPS in sorbitol. SPS in sorbitol has been
implicated in the development of intestinal necrosis, primarily mediated by the sorbitol component , leading
to significant morbidity and mortality and the incidence of SPS-mediated intestinal injury has been estimated
as 0.27% to 1.8% (19)(22).

Incidence of gastro-intestinal tract injuries because of sorbitol free SPS in CKD and dialysis patients is not
known but seems very low. Nevertheless, SPS-induced intestinal ischemia remains an under recognized, easily
avoidable complication, associated with significant morbidity and mortality. Physicians who routinely use
this agent in sorbitol or without sorbitol should be aware of its life-threatening complications. As soon as
the diagnosis is done the drug should be stopped in order to avoid further fatal complications. Sometimes
clinicians are obliged to continue prescribing this drug because of lack of alternating drug for the moment.
Our patient had a sorbitol free SPS ( Sodium Kayexalate®) and we continued this drug prescribing lower
doses because of non-controlled hyperkaliemia that could lead to fatal cardiac arrhythmias.

The incidence of gastrointestinal injuries related to SPS (with or without sorbitol) varies in different popu-
lation studies and according to the dose prescribed.

A retrospective cohort study based on the Swedish Renal Registry (SRR) showed that SPS is frequently
used by persons with advanced CKD/ESKD chronically and at lower dosages than specified on the product
label. Compared with non-use, they observed an increased relative risk of the combined endpoint of intes-
tinal ischemia, thrombosis or ulceration/perforation for SPS use. They observed a dose dependent increase
incidence of serious GI adverse events for CKD patients initiating SPS therapy. In addition, SPS use was
associated with a higher rate of laxative dispensations. These associations were more evident in patients
prescribed per label SPS dosages. (23).

Another study in older adults initiating SPS showed higher incidence of hospitalizations for serious GI adverse
events among SPS users compared with non-users ( 24).

Sodium polystyrene sulfonate (SPS) is commonly prescribed for the treatment of hyperkalemia, however
, two new potassium - binding agents , sodium zirconium cyclosilicate (ZS-9) and patiromer ( Veltassa) ,
appear to have greater binding selectivity for potassium compared with that of SPS, but they are not yet
available in all countries and for the treatment of all causes of hyperkaliemia (25-27).

The most common medication resins utilized in renal patients are sevelamer and kayexalate that chela-
te phosphate and potassium respectively. Both are associated with mucosal injury. Lesions seen in resin
induced gastro-intestinal damage may overlap with those seen in inflammatory bowel disease, ischemic co-
litis, infectious colitis as well as microscopic colitis. The distinctive feature of resin mucosal damage is the
identification of resin crystals. However, this was reported by the pathologist roughly in 75% of the cases
(28).

The classic morphology to diagnose these crystals is as follows: Kayexalate is rectangular in shape, purple
on hematoxylin- eosin staining (H&E) and has “fish scales” or internal demarcations that appear similar to
external surface of a fish. Selvelamer (Renvela® and Renagel®) is also rectangular in shape and usually 2-
toned on H&E, with pink center and yellow edges; it also has fish scales (28).

Classic morphology is the benchmark for identifying the resins, but color, location and fish scale pattern can
deviate from the norm, making proper identification a challenge. Sometimes ancillary tools are required to
distinguish them. Acid-fast bacillus special stain is the most reliable ancillary tool; it stains Kayexalate in
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. black and Sevelamer in magenta. Discussion with the clinician about the medication taken by the patient
is useful. It is critical for pathologists to be aware of the typical and atypical presentations of medication
resins (28).

The typical histopathologic findings in SPS-induced necrosis include mucosal ulceration, necrosis and the
presence of polygonal basophilic retractile crystals with a “fish scale” appearance. (3)(29). For pathologists,
identifying the kayexalate crystals in necrotic gastrointestinal tissue is important, because early feedback to
the clinician can lead to the cease of medication and avoidance of more serious adverse outcomes. Hence,
clinicians and pathologist should work hand in hand.

Before she was taken for dialysis treatment because of ESRD, our patient presented antral and duodenal
ulcers. Our pathologist took a second look in the gastric and duodenal biopsy samples in search once again
for kayexalate® crystals but found none. This could be a false negative result linked to biopsy sampling. It
was suggested that these upper GI ulcers could be due to NSAIDs consumption.

Conclusions

Given the severity of GI complications, the therapeutic role of SPS needs to be re-evaluated. Although the
risk to an individual patient may not be high, the wide spread use of this medication may be exposing a
large population to potential risks, especially in high risk patients. As it is often given to fragile patients, it is
important to use it cautiously to reduce as much as possible lethal side effects of this drug. Our observation
suggests that physicians must be aware of the risk of these adverse events when prescribing SPS.

Alternative treatments in the management of hyperkaliemia in CKD / ESRD are the new armamentarium
of potassium binders: patiromer and sodium zirconium cyclosilicate

These new drugs are not yet available in all countries. Moreover, randomized controlled studies should show
the advantage of these new drugs in the protection of the GI tract in patients.

It is critical for pathologists to be aware of the typical and atypical presentations of medication resins,
because early feedback to the clinician can lead to the cease of medication and avoidance of more serious
adverse outcomes. Recognition and timely diagnosis can be life – saving. Hence clinicians and pathologist
should work hand in hand.

Disclosures and conflict of interest : none

Financial support : none

Acknowledgements : the authors thank the hemodialysis nursing team.

Ethical approval : not applicable

Patient consent : Informed consent was obtained from the patient for the publication of this case report.

Author’s contributions: CJ and MM have primary designed and drafted the paper.ST reviewed the related
articles and also contributed in writing the manuscript, RF wrote the pathology content and obtained the
images. FA, BB and GE revised the manuscript. All authors have read and approved the final version of the
revised paper.

References

1. Yusuf A.A, Hu Y, Singh B. Menoyo J.A. Wetmore J.B. Serum Potassium Levels and Mortality in
Hemodialysis Patients: A Retrospective Cohort Study. Am J Nephrol 2016;44:179-186

2. Harel Z , Harel S , Shah P.S , Wald R, Perl J, Bell C M . Gastrointestinal adverse events with sodium
polystyrene sulfonate (Kayexalate) use: a systematic review. Am J Med . 2013;126 (3):264.e9-24.
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Legends :

• Image 001: circumferential ulcer in the lower third of the rectum
• Image 002: refractile basophilic crystal with typical fish scales morphology
• Image 003 : colon mucosal ulceration with a crystal in the exudate
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