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Abstract
Introduction  The availability of the sodium-free potassium binder patiromer opens new opportunities for hyperkalemia 
management.
Objective  Our objective was to compare data from a 4-year global pharmacovigilance database of adverse events (AEs) 
reported in patients prescribed patiromer in clinical practice compared with data obtained from the clinical trial program.
Methods  Postmarketing safety data regarding patiromer (Veltassa®; Vifor Pharma, Inc.), collected and recorded in the com-
pany’s global pharmacovigilance database, were analyzed for the period from January 2016 through September 2019. These 
data were both solicited (i.e., via an organized data-collection method such as a patient-support program) and unsolicited 
(i.e., voluntarily reported by healthcare professionals, consumers, and competent authorities worldwide). The cumulative 
annualized mortality rate (events per 100 patient-years [PYs]) for the pharmacovigilance database analysis period were 
compared with the rate obtained in the longest patiromer clinical trial to date (up to 52 weeks of treatment). For individual 
AEs, reporting rates (% of events/100 PYs) for events collected in the global pharmacovigilance database were compared 
with the frequencies (% of patients with event/patients exposed) of events collected in the clinical trial program (N = 666).
Results  Over 4 years, the global pharmacovigilance database contained an estimated 45,000 PYs of exposure (17,823 
individual case reports and 38,109 AEs), with most cases (95%) from the USA; > 85% of cases utilized 8.4 g/day. In total, 
1214 deaths were reported, with a cumulative annualized mortality rate of 2.69/100 PYs (vs. 5.70 deaths/100 PYs in the 
52-week clinical trial). Global pharmacovigilance reporting rates for the two most common AEs, constipation and diarrhea, 
were 6.90 and 3.48%, respectively. Respective frequencies were 7.2 and 4.8% in the clinical trial program. The pharma-
covigilance reporting rate for AEs of decreased blood potassium was 0.45%; serum potassium < 3.5 mmol/L was reported 
in 4.7% of patients in the clinical trial program. For hypomagnesemia or decreased blood magnesium, reporting rates in the 
postmarketing setting were 0.02 and 0.16%, respectively, and they were observed in 5.3 and 0.8% of patients, respectively, 
in the clinical trial program.
Conclusions  Global pharmacovigilance data over 4 years confirmed that the tolerability and safety of patiromer in clinical 
practice is predictable and consistent with clinical trial data, with no evidence of any new safety signals to date.
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Key Points 

Patiromer (Veltassa®, Vifor Pharma, Inc.) is a sodium-
free, nonabsorbed, potassium binder that was initially 
approved by the US FDA in 2015 and in the EU/Euro-
pean Economic Area in 2017 and is now approved in 
many countries worldwide.

Reported adverse events from patients prescribed pati-
romer for hyperkalemia management collected between 
January 2016 and September 2019 in the global pharma-
covigilance database were analyzed; the total number of 
individual case reports was 17,823.

The tolerability and safety profile of patiromer in clinical 
practice was consistent with that observed in clinical tri-
als, supporting a predictable risk-benefit profile with no 
evidence of any new safety signals to date.

1  Introduction

The availability in the USA [1], the EU [2], and other coun-
tries of the sodium-free, nonabsorbed, potassium-binding 
polymer patiromer (Veltassa®, Vifor Pharma, Inc.) provides 
new opportunities for hyperkalemia management across the 
cardiovascular and renal continuum [3]. Older-generation 
potassium binders (i.e., sodium or calcium polystyrene 
sulfonate [SPS or CPS]) were approved decades ago when 
the concept of evidence-based medicine was not yet fully 
adopted. The tolerability of SPS is generally poor, and it has 
been associated with fluid overload, which may be due to the 
sodium content [3], and rare but severe colonic necrosis [4, 
5]. Newer potassium binders such as patiromer and sodium 
zirconium cyclosilicate [6] have the potential to be used for 
the persistent or chronic treatment of hyperkalemia, thereby 
allowing patients with chronic kidney disease (CKD), diabe-
tes, or heart failure (HF) who require treatment with guide-
line-directed renin-angiotensin-aldosterone system inhibitors 
(RAASi) to remain on these life-saving therapies [7–9].

Patiromer has been shown to enable concomitant RAASi 
treatment in patients being treated for hyperkalemia. In the 
randomized withdrawal phase of the OPAL-HK study, 52% 
of patients who switched to placebo discontinued RAASi 
treatment because of recurrent hyperkalemia compared 
with 5% of patients who continued treatment with pati-
romer [10]. Placebo-controlled studies [11, 12] have also 
shown patiromer’s efficacy in preventing hyperkalemia and 
thereby enabling the use of spironolactone. More recently, 
consensus recommendations on the newer potassium binders 

(patiromer and sodium zirconium cyclosilicate) from the 
Heart Failure Association of the European Society of Car-
diology noted that these agents may be considered to manage 
hyperkalemia in select patients with HF, with or without 
CKD, to enable use of mineralocorticoid receptors and other 
RAASi at higher doses [13]. The Kidney Disease: Improving 
Global Outcomes (KDIGO) 2020 clinical practice guideline 
for diabetes management in CKD also proposed potassium 
binders as one of a number of measures to manage hyper-
kalemia associated with the use of RAASi [14]. However, it 
is not currently known whether this approach will improve 
patient outcomes.

The two most common treatment-emergent adverse events 
(AEs; occurring in ≥ 5% of patients) in patients treated with 
patiromer in the clinical trial program were constipation 
(7.2%) and hypomagnesemia (5.3%) [1]. Constipation gener-
ally resolved during the course of treatment. Most AEs were 
mild to moderate, and no serious AEs that were considered 
related to patiromer treatment were reported. Approximately 
4.7% of patients developed serum potassium < 3.5 mmol/L, 
and roughly 9% of patients developed serum magnesium < 
0.58 mmol/L [1]. These data were derived from four clini-
cal trials [10, 11, 15, 16] in which patients were initiated 
on patiromer in divided doses between 8.4 and 33.6 g daily. 
Real-world data indicate that the most widely used patiromer 
starting dose in clinical practice is 8.4 g daily [17, 18].

Because clinical trials are conducted under widely vary-
ing conditions, AE rates may not reflect those observed in 
practice [1]. In this paper, we describe the reporting rate of 
AEs observed during the post-approval use of patiromer, 
using the global pharmacovigilance database of the pati-
romer manufacturer, and compare these with data from the 
clinical trial program.

2 � Methods

2.1 � Data Sources

Postmarketing safety data regarding patiromer (Veltassa®) 
were collected and recorded in the company’s global phar-
macovigilance database. The data recorded in the global 
pharmacovigilance database were analyzed for the period 
from January 2016 through September 2019. The major-
ity of AEs were from the USA (95%), and the remainder 
came from Austria, Belgium, Denmark, Finland, Germany, 
Israel, Netherlands, Norway, Spain, Switzerland, Saudi 
Arabia, UK, and Uruguay. From a pharmacovigilance 
perspective, an AE can be any unfavorable or unintended 
sign, symptom, or disease temporally related with the use 
of a medicinal product, whether or not it is related to the 
medicinal product [19]. In addition, the US FDA indicated 
that a report or information submitted by a reporter does 



Safety and Tolerability of the Potassium Binder Patiromer From a Global Pharmacovigilance Database

not necessarily reflect a conclusion that the report or infor-
mation constitutes an admission that the drug caused or 
contributed to an AE [20]. Temporal association is defined 
as events associated in time but not necessarily linked as 
cause and effect. The Uppsala Monitoring Centre, which 
is a part of the World Health Organization (WHO) Col-
laborating Centre for International Drug Monitoring, holds 
guidance on causality assessments. The company’s phar-
macovigilance database uses the WHO-Uppsala Monitor-
ing Centre Standardized Causality Assessment System 
to assess the relationship between AEs and drugs [21]. 
The global pharmacovigilance database consists of AE 
reports obtained in both a solicited and an unsolicited 
(spontaneous) manner. Solicited reports are defined as 
those obtained from an organized data-collection method 
(including, but not limited to, patient-support programs, 
disease-management programs, surveys of patients by 
healthcare providers, observational studies, and interac-
tions between healthcare providers and company repre-
sentatives), and all AEs regardless of whether the relation-
ship with patiromer was mentioned within the exchange 
were captured. The patient-support program provides a 
single point of contact to help the patient quickly start 
patiromer and stay on therapy. This enables the patient and 
prescriber to obtain easier access to the product, includ-
ing refills, reimbursement, insurance verification and 
approval, and all necessary documentation needed to fill 
prescriptions. Unsolicited (spontaneous) AEs are defined 
as those voluntarily reported by healthcare professionals, 
consumers, and competent authorities worldwide (e.g., 
FDA, European Medicines Agency [EMA]). All informa-
tion obtained from a healthcare provider (e.g., physician, 
pharmacist, nurse) are considered medically confirmed; 
however, these reports may not signify information that 
confirms a suspected relationship between the drug and 
the reported AE.

In addition, a systematic literature and monitor-
ing review of widely used reference databases, such as 
Embase® (Elsevier) and PubMed (US National Library 
of Medicine), with a defined search string of any mention 
of “patiromer” or “Veltassa” or “RLY5016,” is used to 
identify public reports of adverse drug reaction (ADR) 
cases and record these in the global pharmacovigilance 
database. All ADRs are analyzed to determine whether a 
possible change to the benefit-risk profile of patiromer is 
needed and, in particular, to detect potential new safety 
signals, including AEs that have been identified in any 
literature search.

All cases reported in the pharmacovigilance database 
were medically reviewed for clinical content, which includes 
medical history, concomitant medications, and possible 
causal relationship of AE to drug using the WHO-Uppsala 
Monitoring Centre Standardized Causality Assessment 

System. Further, three follow-up attempts are made to obtain 
information.

2.2 � Data Collection

The collection and the analysis of data retrieval, which 
includes duplicate checks, is a required standard pharma-
covigilance process across the industry. Drug safety physi-
cians review and analyze all individual case safety reports 
(ICSRs). Safety data were structured by ICSRs that could 
include one or more AEs in a single patient (i.e., number of 
events is not equivalent to number of patients; each ICSR is 
one patient). Although individual patients may have multiple 
events reported in the database, the timing of some of these 
events is unknown. In addition, because of confidentiality 
rules or limited information reported on patients, a given 
AE may have been reported multiple times from different 
sources with a limited possibility for reconciliation and 
duplicate removal. Verbatim AE terms from solicited and 
unsolicited sources from medical and nonmedical report-
ers are coded according to the most appropriate preferred 
terms defined by the Medical Dictionary for Regulatory 
Activities (MedDRA V22.1). For AEs associated with lab-
oratory abnormalities (e.g., “blood potassium decreased,” 
hypomagnesemia, etc.), quantitative measures to confirm 
the accuracy of the reported AE term are inconsistent. 
Therefore, the reporting of these AEs is less rigorous than 
in clinical trials, where such quantitative laboratory data 
are available. In addition, the patiromer clinical trials had 
an independent adjudication committee that evaluated all 
deaths that occurred in the studies. In the global postmar-
keting database, no adjudication was conducted other than 
follow-up to obtain further information.

2.3 � Data Analysis

Data were analyzed using summary tables of all AEs and all 
serious AEs generated from the global pharmacovigilance 
database to identify any emerging events, unusual trends, 
or reporting frequencies. An AE is considered serious if it 
meets one or more of the following criteria:

1.	 Results in death or is life threatening.
2.	 Requires inpatient hospitalization or prolongation of 

existing hospitalization.
3.	 Results in persistent or significant disability or incapac-

ity.
4.	 Results in a congenital anomaly (birth defect).
5.	 Is otherwise “medically significant” (e.g., does not meet 

the preceding criteria but is considered serious because 
treatment/intervention would be required to prevent one 
of the preceding criteria).
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In addition, any AEs identified in the list of important 
medical events [22] (a list created by the EMA for the 
review of suspected AEs that deserve special attention) were 
upgraded as a serious AE in the global pharmacovigilance 
database. Duplicate reports were reconciled whenever pos-
sible. Postmarketing exposure to patiromer was calculated 
by exposure in patient-years (PYs). Reporting rates of AEs 
were then calculated based on the total number of patients 
exposed in a specific postmarketing period and identified 
as the number of events per PY and multiplied by 100 to 
provide the percent events per 100 PYs. PYs are calculated 
as the number of patients exposed during the analysis period 
divided by 12 (based on the assumption that the length of 
patiromer treatment is 30 days). Reporting rate is the num-
ber of AEs per 100 PYs and is calculated as total number of 
AEs divided by PYs × 100. For the global pharmacovigi-
lance database, reporting rates (% of events per 100 PYs) 
are reported. For the clinical trial program (N = 666) [10, 
11, 15, 16], the frequencies (% of patients with the event/all 
patients exposed) are reported. A common pharmacovigi-
lance database limitation is that no accurate denominator is 
used because of the constant evolution of reports received 
daily. The denominator used here was determined by setting 
data cut-off dates, and no changes, additions, or updates to 
the data were made.

3 � Results

Between January 2016 and September 2019, there were an 
estimated 45,000 PYs of exposure to patiromer. The total 
number of ICSRs in the global drug safety and pharma-
covigilance database was 17,823, of which 10,970 (62%) 
were from solicited sources and 5966 (23%) were medi-
cally confirmed (reported by a healthcare provider). The 
total number of AEs in the database was 38,109. Overall, 
95% of the patients with AEs were treated in the USA; 9981 
(56%) were male, 7664 (43%) were female, and 178 (1%) 
had unknown gender; 10,298 patients (58%) were aged > 65 
years. The source of the AEs was primarily solicited (62%), 
whereas 38% were unsolicited reports (spontaneous). Of the 
AE cases, 26% were serious AEs (45% medically confirmed) 
and 74% were nonserious AEs (30% medically confirmed). 
Overall, the vast majority of cases had limited information, 
such as the start and stop date of AEs and patiromer treat-
ment, laboratory parameters, causality, etc., so a complete 
medical evaluation could not be performed. All parameters 
in an FDA MedWatch form are collected in the pharma-
covigilance database. The reporters are only required to give 
four standard parameters, which include patient identifica-
tion, drug name, the AE, and reporter identification. Strin-
gent follow-up is performed to collect more details, but the 
success rate is typically low.

3.1 � Deaths

During the postmarketing survey period, 1214 deaths (73% 
medically confirmed) were reported, corresponding to a 
cumulative annualized mortality rate of 2.69 per 100 PYs. 
Of note, no cause was reported for 80% of the deaths. As, 
in most cases, no further information was obtainable, these 
deaths could not be medically evaluated by the sponsor. By 
comparison, in the clinical trial program, 18 deaths were 
recorded in patients receiving patiromer, resulting in an 
annualized mortality rate of 5.81 per 100 PYs.

Table 1 lists cases with a reported cause of death ≥ 0.5% 
in the global pharmacovigilance database. The majority 
were in the cardiac disorders class (myocardial infarction, 
cardiac arrest, cardiac failure, cardiac disorders, congestive 
cardiac failure). This is consistent with the clinical trial pro-
gram, in which the adjudicated cause of death in 14 of 18 
patients were in the cardiac disorders class (sudden cardiac 
death, n=10; acute myocardial infarction, n = 4). The sec-
ond most common class of AEs leading to death were renal 
and urinary disorders (renal failure, end-stage renal disease), 
whereas no adjudicated death occurred in the clinical trial 
program in the renal or urinary disorders class.

Table 1   Most commona reported causes of death in the global phar-
macovigilance database

Data are presented as n (%)
PY patient-years
a Reported in ≥ 0.5% of 1214 deaths. Of the 1214 reported deaths 
in the patiromer global pharmacovigilance database, 80% had no 
reported cause
b Reporting rate = (# events/# PY [45,000]) × 100 = % of events per 
100 PYs. Between January 2016 and September 2019, there were an 
estimated 45,000 PYs of exposure to patiromer in the global pharma-
covigilance database
c Includes verbatim terms of heart failure, cardiac failure, cardiac fail-
ure (not otherwise specified), cardiac function failure, and cardiac 
failure aggravated
d Includes verbatim terms of congestive heart failure, congestive car-
diac failure, cardiac failure congestive, and cardiac failure congestive 
aggravated

Events Pharmacovigi-
lance reporting 
rateb

Renal failure 34 (2.80)
Myocardial infarction 33 (2.70)
Cardiac arrest 26 (2.14)
Cardiac failurec 15 (1.23)
Cardiac disorders 10 (0.82)
Congestive cardiac failured 10 (0.82)
Cerebrovascular accident 9 (0.74)
End-stage renal disease 9 (0.74)
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3.2 � Most Common Serious Adverse Events (AEs)

Overall, 6% of serious AEs in the global pharmacovigi-
lance database met the criteria of hospitalization. Serious 
AEs with a reporting rate of ≥ 0.5% were dialysis (0.69%; 
39.4% medically confirmed) and pneumonia (0.58%; 
40.6% medically confirmed). By comparison, there was 
no report of serious AEs of dialysis in the clinical trial 
program (patients on dialysis or with a potential need for 
dialysis were excluded from these clinical trials). Serious 
AEs of pneumonia were observed in 0.30% of patients in 
the clinical trial program. There is no mechanistic cau-
sality for these two events, as patiromer is not absorbed, 
but the treated patient population is predominantly renally 
impaired. Table 2 shows the most common serious AEs in 
the clinical trial program (with a reporting rate of ≥ 0.5%) 
and corresponding rates in the global pharmacovigilance 
database.

Events of intestinal necrosis and other serious gas-
trointestinal AEs of special interest per the EMA had a 
reporting rate of < 0.05%. These events are included in 
a biannual analysis for the potential risk of severe gas-
trointestinal disorders, including intestinal necrosis and 
perforation. The current analysis concluded that there is 
no evidence that patiromer caused severe gastrointestinal 
disorders, such as gastrointestinal ischemia, necrosis, or 
perforation.

3.3 � Most Common Nonserious AEs

Consistent with the clinical trial program, the most com-
monly reported clinical nonserious AEs in the global phar-
macovigilance data were gastrointestinal (Table 3). For the 
two most common nonserious AEs, constipation and diar-
rhea, the reporting rates were 6.90 and 3.48% in the global 
pharmacovigilance database and 7.2 and 4.8% of patients in 
the clinical trial program.

In addition to lowering serum potassium, patiromer 
use has been associated with decreases in serum magne-
sium. Because patiromer exchanges calcium for potassium, 
increases in serum calcium are of interest. Serum potassium 
values < 3.5 mmol/L were reported in 4.7% of patients in 
the clinical trial program. “Blood potassium decreased” (the 
term captured in the global pharmacovigilance database) had 
a postmarketing reporting rate of 0.45%. AEs of hypomagne-
semia and “blood magnesium decreased” were observed in 
5.3 and 0.8% of patients in the clinical trial program and 
0.02% and 0.16%, respectively, in the global pharmacovigi-
lance database. Hypercalcemia was observed in a single 
patient (0.2%) in the clinical trial program, and there was 
no AE of “blood calcium increased.” AEs of hypercalcemia 
and “blood calcium increased” had a reporting rate of 0.06 
and 0.09%, respectively, in the global pharmacovigilance 
database.

Hypersensitivity reactions (all mild to moderate) were 
reported in 0.3% of patients receiving patiromer in the 
clinical trial program; reactions included edema of the lips. 
Hypersensitivity reactions had a reporting rate of 0.29% 
(131 events; 44 [33.5%] medically confirmed); of these, 24 

Table 2   Serious adverse events reported in the patiromer clinical trial 
program with a frequency of ≥ 0.5% and corresponding reporting 
rates in the global pharmacovigilance database

Data are presented as n (%)
AEs adverse events, PY patient-years
a Overall, 6% of serious AEs met the criteria of hospitalization
b Safety population from the patiromer clinical trial program (N = 
666)
c Reporting rate = (# events/# PY [45,000]) × 100 = % of events per 
100 PYs. Between January 2016 and September 2019, there were an 
estimated 45,000 PYs of exposure to patiromer in the global pharma-
covigilance database

Serious AEsa Clinical trial 
programb

Pharmacovigi-
lance reporting 
ratec

Chronic renal failure 7 (1.1) 0 (0.0)
Sudden death 6 (0.9) 0 (0.0)
Sudden cardiac death 5 (0.8) 2 (0.0)
Acute myocardial infarction 4 (0.6) 3 (0.0)
Myocardial infarction 3 (0.5) 120 (0.2)
Atrial fibrillation 3 (0.5) 45 (0.1)
Cardiac failure 3 (0.5) 45 (0.1)

Table 3   Most commona gastrointestinal adverse events in the pati-
romer clinical trial program and corresponding rates in the global 
pharmacovigilance database

Data are presented as n (%)
AE adverse events, PY patient-years
a Occurring in ≥ 2% of patients in the safety population of the pati-
romer clinical trial program
b N = 666
c Reporting rate = (# events/# PY [45,000]) × 100 = % of events per 
100 PYs. Between January 2016 and September 2019, there were an 
estimated 45,000 PYs of exposure to patiromer in the global pharma-
covigilance database

Nonserious AEs Clinical trial 
programb

Pharmacovigi-
lance reporting 
ratec

Constipation 48 (7.2) 3105 (6.90)
Diarrhea 32 (4.8) 1566 (3.48)
Nausea 15 (2.3) 755 (1.67)
Abdominal discomfort 13 (2.0) 647 (1.43)
Flatulence 13 (2.0) 568 (1.26)
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were categorized as serious (five [20.8%] medically con-
firmed) in the global pharmacovigilance database.

Finally, drug–drug interactions (DDIs) were closely 
monitored because of the recommended 3-h separation 
from administration of other oral medications. Most of the 
reported DDI events occurred during the first 2 years after 
US marketing approval, and the majority involved consumer 
inquiries about whether a possible DDI existed. A search of 
the global pharmacovigilance database was performed for 
DDIs, which includes reported events of drug interaction, 
inhibitory drug interaction, and potentiating drug interac-
tion. DDI events had a reporting rate of 0.1% (48 events, 
three serious, and 12 medically confirmed).

4 � Discussion

This manuscript presents the first global postmarketing 
safety survey of the sodium-free nonabsorbed potassium 
binder patiromer (Veltassa®) since its approval for the treat-
ment of hyperkalemia in October 2015 in the USA [1] and in 
May 2017 in the EU [2], using the global pharmacovigilance 
database of a patiromer manufacturer. In the current analy-
sis, with data collected from the beginning of 2016 through 
September 2019, there were approximately 45,000 PYs 
of exposure (largely US patients) to this novel potassium 
binder. The overall mortality rate in this “real-life” nonse-
lected population (2.69 per 100 PYs) was lower than that 
observed in the clinical trial program of patiromer (5.81 per 
100 PYs). In the global pharmacovigilance database, 67% of 
patients were aged > 65 years. In the clinical trials, 59.8% of 
patients were aged ≥ 65 years and 93% of patients had CKD. 
The demography of patients in the pharmacovigilance data-
base is consistent with the epidemiology of hyperkalemia, in 
that older patients are affected more frequently. In addition, 
older patients are more likely to have hypertension, diabe-
tes, and HF requiring RAASi therapy. It seems prudent that 
all patients with CKD—and most crucially older patients—
particularly those on RAASi medications, have their serum 
potassium levels monitored regularly.

Overall, 80% of deaths in the global pharmacovigilance 
database had no reported cause and were obtained mostly 
from solicited sources, which typically are collected on a 
monthly or more frequent basis. A medical evaluation by 
the sponsor concerning causality is not possible when very 
minimal information is provided. We can ascertain, in some 
cases—when medical history includes multiple comorbidi-
ties or concomitant medications (signifying an underlying 
condition such as diabetes, CKD, hypertension, cardiac dis-
orders, hyperlipidemia, etc.)—that the cause of death could 
be confounded by multiple risk factors, similar to what was 
seen in the clinical studies.

A biannual analysis is performed for all cases with an 
outcome of death and is submitted to the health authori-
ties in the form of an aggregate safety report. The conclu-
sion of all analyses to date is that the data showed no new 
safety concerns and that the benefit-risk profile of patiromer 
remained positive and unchanged, with no objection from 
health authorities.

The total number of AEs reported with patiromer was 
similar between the solicited and unsolicited reports. Con-
sistent with the clinical trial program results, the most fre-
quent AEs were gastrointestinal and reported as nonserious 
in most instances. Of importance, in the clinical trial pro-
gram, constipation generally resolved during the course of 
treatment; however, this information is not reported consist-
ently in the postmarketing setting.

Events of intestinal necrosis and other serious gastroin-
testinal AEs of special interest per the EMA had a reporting 
rate of < 0.05%. A biannual analysis is performed for all 
cases for the potential risk of severe gastrointestinal disor-
ders, including intestinal necrosis and perforation, because 
of reports of such events for SPS and CPS, and submitted 
to the health authorities in the form of an aggregate safety 
report. The current analysis concluded that there was no evi-
dence that patiromer caused severe gastrointestinal disor-
ders, such as gastrointestinal ischemia, necrosis, or perfora-
tion. The analysis supported that often multiple confounding 
factors may be considered as alternative etiologies. Overall, 
there were no new gastrointestinal safety concerns, and 
the benefit-risk profile of patiromer remains positive and 
unchanged, with no objection from health authorities.

The frequency of the event “blood potassium decreased” 
in the postmarketing setting was low (0.45% of the AEs) and 
typically was not serious. This low rate is reassuring since 
a U-shape relationship was consistently observed between 
serum potassium and death across cohorts (gathered from 
general populations and patients with hypertension, CKD, 
or acute or chronic HF [23]), with both hypokalemia and 
hyperkalemia being associated with worse outcomes [3, 
24]. An AE of specific interest with patiromer because of 
its mechanism of action is hypomagnesemia. During treat-
ment with patiromer, both potassium and magnesium should 
be monitored, and supplementation with magnesium should 
be considered for patients who develop low serum magne-
sium levels with patiromer [1]. The frequency of reported 
hypomagnesemia or “blood magnesium decreased” was low 
in the postmarketing setting.

Calcium rather than sodium was chosen as the counter-
exchange ion in patiromer primarily because high sodium 
intake augments cardiorenal risk, either by leading to 
hypertension or by reducing the efficacy of RAASi [25]. 
In addition, treatment guidelines restrict sodium intake in 
patients with hypertension, CKD, and HF; the American 
Heart Association [26] currently recommends a dietary 
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sodium intake of < 1.5 g per day for patients with these 
disorders, who are most at risk for hyperkalemia. An 8.4 
g dose of patiromer contains 1.6 g of calcium. Studies in 
healthy volunteers [27] and patients with CKD [28] sug-
gested that patiromer was associated with a modest increase 
in 24-h urine calcium. Overall, no changes in mean serum 
calcium were seen, but patients exhibited small but signifi-
cant decreases in intact parathyroid hormone (iPTH), along 
with reduced serum 1,25-dihydroxyvitamin D [28]. As a 
marker of calcium load, the decrease in iPTH suggests that 
some of the calcium released by patiromer is absorbed. It 
also appears that some of the calcium released by patiromer 
in the gastrointestinal tract binds to phosphate, leading to the 
formation of insoluble salts that are excreted in the stool. In a 
subgroup of patients with concomitant hyperphosphatemia, 
serum and urine phosphate levels decreased with patiromer 
treatment [28].

The potential occurrence of hypercalcemia was thor-
oughly assessed in the clinical trial program and was 
observed in a single patient. In the postmarketing set-
ting, hypercalcemia or “blood calcium increased” had low 
reporting rates of 0.06 and 0.09% per 100 PYs. Hypercal-
cemia is not uncommon in patients with CKD [29], for 
instance, when supplemented with vitamin D for secondary 
hyperparathyroidism.

4.1 � Limitations

Several limitations with the global pharmacovigilance 
database are inherent to postmarketing data, such as limited 
information on demographics, medical history, posology, 
laboratory results, start date of drug and event, and health 
professional assessment of causal relationship. We also 
acknowledge the potential for under-reporting of AEs in the 
global pharmacovigilance database, based on the assump-
tions made in calculating the PYs of exposure. However, 
the majority of cases (62%) were obtained from solicited 
programs (which, in the case of the patient-support program, 
contacted prescribed patients monthly or more often depend-
ing on the prescription). Any AE, regardless of causal rela-
tionship, that was mentioned during this communication was 
captured in the pharmacovigilance database. Therefore, the 
true picture of a product’s safety may only emerge over the 
years that make up a product’s lifetime in the marketplace 
[30].

5 � Conclusions

The results of this large postmarketing survey using all 
reported AEs confirm that this novel potassium binder has 
a safety profile similar to that observed in clinical trials. Pati-
romer’s efficacy in controlling hyperkalemia was previously 

demonstrated [10] across the development program. New 
patiromer trials, currently ongoing (DIAMOND) [31] and 
newly initiated (PLATINUM) [32], will provide additional 
safety information on the use of patiromer to enable the use 
of RAASi in the guideline-directed management of HF with 
reduced ejection fraction and as adjunctive therapy for man-
agement of severe hyperkalemia in the emergency room, 
respectively.
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