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Abstract. Patiromer is a novel potassi-
um-binding compound which has recently 
received FDA approval. This ion exchange 
resin releases calcium when it binds potas-
sium. We describe the development of hy-
percalcemia after initiation of patiromer. 
The calcium levels fell when the drug was 
stopped but recurred when it was later re-
sumed. Patiromer was again discontinued, 
and the serum calcium level fell back into the 
normal range. We believe this patient mani-
fested patiromer-induced hypercalcemia.

Introduction

Hyperkalemia is an increasingly frequent 
clinical problem. This is largely due to the 
growing use of medications that blunt renal 
potassium excretion. They include angioten-
sin-converting enzyme inhibitors, angioten-
sin receptor blockers, and mineralocorticoid 
receptor antagonists. Hyperkalemia is more 
likely to complicate the use of these medica-
tions in patients with a reduced glomerular 
filtration rate (GFR). However, these drugs 
have become standard of care for many pa-
tients with chronic kidney and chronic heart 
disease. Consequently, interventions to treat 
and prevent hyperkalemia are becoming 
more important.

Until recently, the only available gastro-
intestinal (GI) potassium-binding drug was 
sodium polystyrene sulfonate, a drug with 
questionable efficacy and significant safety 
concerns [1]. The FDA approved patiromer 
calcium, an organic, non-absorbable, insolu-
ble cation exchange polymer in 2015. Pati-
romer binds potassium, and to a lesser extent, 
hydrogen and other cations, while releasing 
calcium. In 2018, the FDA approved sodium 
zirconium cyclosilicate (ZS-9), an insoluble, 
tasteless, and odorless inorganic crystalline 

salt that binds potassium and smaller amounts 
of other cations such as ammonium, calcium, 
and magnesium, in exchange for the release 
of sodium (and much less hydrogen). The 
calcium released from patiromer and the so-
dium released from ZS-9 is absorbed to vary-
ing degrees by the GI tract, and the potential 
adverse consequences of these systemic loads 
have been studied and generally deemed ac-
ceptable [1, 2]

Most of the absorbed calcium load from 
patiromer is excreted into the urine. This 
may raise the risk of calcium-containing kid-
ney stones [3, 4]. However, with a reduced 
GFR, the increment in urinary calcium ex-
cretion is blunted and the theoretical possi-
bilities of hypercalcemia and ectopic calci-
fications have been raised [1, 5]. Two cases 
of hypercalcemia developing after patiromer 
initiation have been reported in abstract form 
[6, 7].

Case presentation

A 48-year-old Caucasian woman had de-
veloped Henoch-Schönlein purpura during 
childhood. This resulted in stable chronic 
kidney disease (CKD) with creatinine lev-
els fluctuating between 2.2 and 2.5  mg/dL, 
normal serum electrolytes, and low-grade 
proteinuria (< 1 g/day). She took lisinopril/
hydrochlorothiazide 20/25 mg with excellent 
blood pressure control.

Proteinuria increased to 2.7  g/day, and 
spironolactone 25 mg daily was initiated in 
an effort to reduce proteinuria and stabilize 
renal function [8]. Because the potassium 
level was in the high-normal range, she was 
instructed to follow a low potassium diet, 
and patiromer 8.4  g daily was initiated. At 
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that time, her serum calcium was 9.4 mg/dL. 
We planned to follow chemistries carefully, 
but she missed several follow-up appoint-
ments. She returned after 4  months com-
plaining of generalized weakness. Potassium 
was normal, but creatinine had increased to 
2.7 mg/dL, and calcium was 11.4 mg/dL. Vi-
tamin D studies were normal, and she was 
not taking any calcium supplements. She 
was instructed to follow a low calcium diet. 
Hydrochlorothiazide was changed to low-
dose torsemide, but 1  month later, calcium 
had increased further to 12.8 mg/dL and cre-
atinine to 4.2 mg/dL (Table 1).

Patiromer, lisinopril, torsemide, and spi-
ronolactone were all discontinued, and over 
the next 2 weeks, calcium fell to 9.8 mg/dL 
and creatinine to 2.8  mg/dL. Realizing her 
risk for progression of CKD, we resumed 
lisinopril with patiromer, but calcium again 
increased from 9.8 to 10.5 mEq/L. Lisinopril 
and patiromer were stopped, and her calcium 
returned to 9.8 mg/dL (Table 1).

Discussion

Hypercalcemia likely developed as a 
result of systemic absorption of calcium re-
leased from patiromer. Although the risk of 
hypercalcemia was raised as a potential com-
plication of patiromer [5], it was not seen in 
any of the published clinical trials of this 
drug [9, 10, 11]. The reported adverse effects 
included flatulence, diarrhea, worsening of 
hypertension or CKD, hypoglycemia, hypo-
kalemia, and hypomagnesemia.

Emmett et al. [4] recently discussed the 
three most likely pathways for the calcium 
released from patiromer: (a) GI absorption 
with subsequent excretion into the urine or 
systemic retention, (b) binding to anions 
such as oxalate and phosphate within the 
GI lumen with fecal excretion, and (c) re-
binding to the resin itself. Bushinsky et al. 
[3] demonstrated that patiromer produces a 
dose-dependent decrease in urinary excre-
tion of potassium, magnesium, and sodium 
with a concomitant dose-dependent increase 
in urinary calcium.

In the late 1960s, multiple studies report-
ed the development of hypercalcemia when 
patients with renal insufficiency were treated 
with various calcium-charged potassium-Ta
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binding resins [12, 13, 14, 15, 16], and this 
complication continues to be reported [17].

The package insert for patiromer (Veltas-
sa; Relypsa, Inc., Redwood City, CA, USA) 
instructs clinicians to monitor serum potas-
sium and magnesium levels but does not 
mention serum calcium [18].

Although the development of hypercal-
cemia in patients using patiromer must be 
uncommon, it is not surprising that it may 
occur in some patients. We speculate that 
these patients have some underlying patho-
physiology or a clinical disorder that makes 
them susceptible to this development. Pa-
tients with more advanced CKD, and thus 
less robust calciuria, are at higher risk. It is 
also likely that other disorders associated 
with hypercalcemia, such as hyperparathy-
roidism, sarcoidosis, or certain malignancies, 
would increase the risk of this complication. 
We recommend that serum calcium levels 
be carefully monitored in patients receiving 
chronic patiromer therapy.
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