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Abstract
Background and objectives Patiromer is a nonabsorbed potassium-binding polymer that uses calcium as the
counterexchange ion. The calcium released with potassium binding has the potential to be absorbed or bind
phosphate. Because binding is not speciﬁc for potassium, patiromer can bind other cations. Here, we evaluate the
effect of patiromer on urine ion excretion in healthy adults, which reﬂects gastrointestinal ion absorption.
Design, setting, participants, & measurements We analyzed the effect of patiromer on urine potassium, sodium,
magnesium, calcium, and phosphate in two studies. Healthy adults on controlled diets in a clinical research unit
were given patiromer up to 50.4 g/d divided three times a day for 8 days (dose-ﬁnding study) or 25.2 g/d in a
crossover design as daily or divided (two or three times a day) doses for 18 days (dosing regimen study). On the
basis of 24-hour collections, urinary ion excretion during the baseline period (days 5–11) was compared with that
during the treatment period (days 13–19; dose-ﬁnding study), and the last 4 days of each period were compared
across regimens (dosing regimen study).
Results In the dose-ﬁnding study, patiromer induced a dose-dependent decrease in urine potassium, urine
magnesium, and urine sodium (P,0.01 for each). Patiromer at 25.2 g/d decreased urine potassium (mean6SD)
by 11406316 mg/d, urine magnesium by 4561 mg/d, and urine sodium by 2256145 mg/d. Urine calcium
increased in a dose-dependent manner, and urine phosphate decreased in parallel (both P,0.01). Patiromer at
25.2 g/d increased urine calcium by 73623 mg/d and decreased urine phosphate by 64640 mg/d. Urine potassium, urine sodium, and urine magnesium were unaffected by dosing regimen, whereas the increase in urine
calcium was signiﬁcantly lower with daily compared with three times a day dosing (P=0.01). Urine phosphate
also decreased less with daily compared with two or three times a day dosing (P,0.05).
Conclusions In healthy adults, patiromer reduces urine potassium, urine sodium, urine magnesium, and urine
phosphate, while modestly increasing urine calcium. Compared with divided dosing, administration of
patiromer once daily provides equivalent reductions in urine potassium, urine sodium, and urine magnesium,
with less effect on urine calcium and urine phosphate.
Clin J Am Soc Nephrol 11: 1769–1776, 2016. doi: 10.2215/CJN.01170216

Introduction
Patiromer is a nonabsorbed potassium (K) binder that
uses calcium (Ca) as the counterion for K exchange (1).
Ca rather than sodium (Na) was chosen to prevent additional Na administration and the potential for Na absorption and volume overload when treating patients
who are hyperkalemic, many of whom have heart failure or CKD (2,3). K binding by patiromer may occur in
proximal segments of the gastrointestinal (GI) tract but
is greatest in the colon, where active K secretion results
in high luminal K concentrations, the pH is optimal for
ion exchange, and the polymer has the longest residence
time (1,4–6). Patiromer encounters a series of different
cation environments as it traverses the GI tract (1,7). Its
cation-binding properties suggest that it has the potential to bind other cations, including Na and magnesium
(Mg) (1,7,8). This potential binding is dependent on the
ambient pH as well as the ion concentration along the
www.cjasn.org Vol 11 October, 2016

GI tract (1,5). The Ca ions released during the ion exchange process may be absorbed, rebind to patiromer,
remain in solution as a Ca ion, or bind phosphate (P) or
other anions, resulting in the formation of relatively insoluble complexes, such as Ca-P salts (9).
The purpose of these studies was to examine the
change in steady–state urine ion excretion of K, Na,
Ca, Mg, and P in healthy volunteers treated with patiromer as a reﬂection of intestinal ion absorption.
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Materials and Methods
Data from two studies in normal volunteers are
reported. Participants on controlled diets in a clinical
research unit were given patiromer at varying doses
(dose-ﬁnding study) or dosing regimens (dosing regimen study), and 24-hour urine samples were collected
for assessment of K, Na, Ca, Mg, and P excretion.
Copyright © 2016 by the American Society of Nephrology
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The dose-ﬁnding study and the dosing regimen study
were both conducted at a single inpatient clinical research unit (Jasper Clinical Research and Development
Center, Kalamazoo, MI). Study schema are shown in
Figure 1. The administered form of patiromer was modiﬁed between studies to increase stability with the addition of a small amount of sorbitol added as a
stabilizer, and it is the commercially available form of
patiromer.
The study protocols were reviewed and approved by an
institutional review board (Integreview Ethical Review
Board, Austin, TX), and written informed consent was
obtained from each participant before enrollment. The
study was conducted in accordance with the ethical
principles of the Declaration of Helsinki and the International Conference on Harmonization/Good Clinical Practice guidelines (10,11).

The dose-ﬁnding study was a phase 1 randomized,
double–blind, placebo–controlled, parallel group, multiple
dose study of patiromer in healthy adult volunteers (Figure 1A). Thirty-three volunteers were enrolled, and 32
were randomly assigned to one of four treatment groups,
in which six of eight participants per group received a total
daily patiromer dose of 2.5, 12.6, 25.2, or 50.4 g given
orally three times a day (with meals). Two of eight participants per group received matching placebo. Participants
were admitted to the research unit on day 21 and remained in the unit until discharge on day 20. Participants
consumed a controlled diet (see below) from day 21
through the duration of the study. For each treatment
group, a single dose of patiromer or placebo was administered on day 1 as a test dose. After acceptable single–
dose safety/tolerability was conﬁrmed by the principal
investigator and sponsor, an 11-day baseline period was

Figure 1. | Study designs. Study design of healthy volunteers treated with patiromer showing controlled diet and urine collection periods in the
(A) dose-finding and (B) dose regimen studies. BID, two times per day; BMI, body mass index; Ca, calcium; K, potassium; Mg, magnesium; Na,
sodium; P, phosphate; QD, daily; R, date of randomization; TID, three times per day.
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followed by patiromer or placebo administration on days
12–19 (total of 8 days). Twenty-four–hour urine collections
were started 4 days after the single test dose of patiromer
and collected on days 5–11 and 13–19. The preplanned
analyses evaluated urinary ion excretion (K, Ca, Mg, Na,
and P) during the baseline period (days 5–11) compared
with that during the treatment period (days 13–19; 7-day
analysis). To ensure that steady-state conditions were
achieved after the institution of the controlled diet and
ensure complete clearance of the test dose of patiromer
given on day 1, a sensitivity analysis was conducted, in
which urine excretion was evaluated on the basis of the
last 4 days of the baseline period (days 8–11) and compared with the last 4 days of the treatment period (days
16–19; 4-day analysis).
The dosing regimen study was a phase 1, open label,
multiple dose crossover study to evaluate the pharmacology, safety, and tolerability of three patiromer dosing
regimens in 12 healthy volunteers. Patiromer was administered orally for a total of 18 days on the basis of one of six
random dosing sequences at 25.2 g every day for 6 days,
12.6 g two times per day for 6 days, and 8.4 g three times
per day for 6 days (Figure 1B). Each participant was admitted to the research unit on day 21 and remained in the
clinic until discharge on day 23. Participants consumed the
controlled diet (see below) starting on day 21. Twentyfour–hour urine samples were collected on study days
1–4 (baseline) and the last 4 days of each 6-day period
(days 7–10, 13–16, and 19–22). For preplanned comparisons across dosing regimens, the 24-hour urine collections
from the last 4 days of each period were examined. For
comparisons with baseline, the individual results from all
three dosing regimens for the last 4 days (days 19–22) were
averaged and compared with the four baseline days (4-day
analysis). To validate that the ﬁndings were not inﬂuenced
by the short baseline period, a sensitivity analysis was conducted, in which the last 2 days of the baseline period were
also compared with the last 2 days of the ﬁnal treatment
period (days 21 and 22) for urine excretion of K, Na, Ca,
Mg, and P (2-day analysis).
For both studies, a rotating diet was controlled to be
consistent across days for energy, macronutrient, and ion
intake. In the dose-ﬁnding study, participants were required
to consume the entire meal, whereas they were requested to
do so in the dosing regimen study. The controlled diet for
the dose-ﬁnding study rotated meals on an 8-day schedule
and provided, on average (range), 2821 (2521–3073) kcal/d consisting of carbohydrates (432 [377–489] g/d), fat (92 [71–
128] g/d), and protein (94 [70–114] g/d). The diet was
controlled for ions, including K (4582 [4489–4689] mg/d),
Na (2508 [2459–2583] mg/d), Mg (394 [323–422] mg/d),
and Ca (1000 [966–1053] mg/d). The diet for the dosing
regimen study rotated meals on a 6-day schedule and provided, on average, 2677 (2502–2811) kcal/d consisting of
carbohydrates (392 [387–439] g/d), fat (88 [82–109] g/d),
and protein (104 [80–133] g/d). The diet was also controlled for ions, including K (4718 [4624–4787] mg/d), Na
(2495 [2426–2529] mg/d), Mg (409 [351–447] mg/d), and
Ca (1025 [951–1098] mg/d).
Laboratory and adverse event (AE) assessments were
performed throughout both studies to monitor the safety
and tolerability of patiromer. For both studies, all ions were

Patiromer and Urinary Ion Excretion, Bushinsky et al.

1771

measured on a Roche Modular System (Roche Diagnostics,
Indianapolis, IN) and performed by Bronson Methodist
Hospital Laboratory (Kalamazoo, MI). The system uses
ion-speciﬁc electrodes for Na and K, whereas other analytes were measured by spectrophotometric analysis. All
urine collected from each participant was measured separately for each 24-hour period. After determination of total
volume, an aliquot of urine from each well mixed 24-hour
collection was analyzed for K, Ca, Na, Mg, and P. Urine
was acidiﬁed before obtaining an aliquot for analysis of Ca
and Mg.
In both studies, descriptive statistics (n, mean, and SD)
were summarized by treatment for mean daily content of
urine excretion of K, Na, Mg, Ca, and P separately for the
baseline and treatment periods.
In the dose-ﬁnding study, mean values at baseline were
compared among treatment groups using a one–way ANOVA
ﬁxed effects model. Analysis of covariance with the baseline value as the covariate was used for the end point and
the change from baseline to end point analyses. If the
overall test was signiﬁcant, pairwise comparisons among
treatment groups were made using the least squares
means approach.
In the dosing regimen study, mean values on treatment
were compared among treatment groups using an ANOVA
model that included sequence, period, and treatment as
ﬁxed factors and participant within sequence as a random
factor. The least squares estimate of the mean of each
treatment is presented. Change from baseline was analyzed
in the same manner.
All analyses were performed using SAS, version 9.4 (SAS
Institute Inc., Cary, NC); P,0.05 was considered statistically signiﬁcant.

Results
Demographics
All participants were healthy volunteers with no known
medical conditions. In the dose-ﬁnding study, the
mean6SD age was 33.2610.1 (range =18–55) years, and
the body mass index was 25.062.5 (range =19–30) kg/
m2. There were 26 men and seven women. Twenty-six
were white, ﬁve were black, one was Asian, and one
was Hispanic. In the dosing regimen study, the age was
34.567.2 (range =21–47) years old, and body mass index
was 26.262.2 (range =22–29) kg/m2. There were nine men
and three women. Seven were white, three were black, and
two were Hispanic.
In the dose-ﬁnding study, 32 participants were initially
enrolled. One assigned to the 25.2-g/d patiromer group
withdrew from the study, because he could not tolerate the
required study diet and was replaced. These 33 participants
comprised the safety dataset. Of the 32 participants
analyzed for efﬁcacy, one placebo-treated participant
was withdrawn from the study before the multidose period
because of elevated liver enzymes. During the multiple
dose study period, 24 participants received patiromer three
times per day (six per dose), and seven received placebo
three times per day for 8 days. These 31 participants made
up the urine ion analysis set.
In the dosing regimen study, all 12 participants completed all study activities and made up the analysis set.
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Figure 2. | Serum chemistries with patiromer 25.2 g/d during the
dose-finding study. Serum chemistries (means6SD) on maximum
recommended patiromer dose (25.2 g/d) over time in the dose-finding
study. Ca, calcium; K, potassium; Mg, magnesium; P, phosphate.

Serum Chemistries
Mean serum K, Na, P, Mg, and Ca values were within the
normal range and stable throughout the treatment periods
for both studies. Figure 2 shows the serum Ca, K, P, and
Mg values over time in the dose-ﬁnding study for the maximum recommended patiromer dose of 25.2 g/d.
Urine Chemistries
The changes in mean urine ion excretion from baseline
for the dose-ﬁnding study are shown in Table 1 for both

the preplanned (7-day) and sensitivity (4-day) analyses.
Patiromer induced a dose-dependent decrease in urine
potassium (uK) and urine magnesium (uMg; P,0.01) in
both analyses periods. Patiromer also decreased urine sodium (uNa) in a dose-dependent fashion in the preplanned analysis (P,0.01). Urine Ca (uCa) increased and urine
phosphate (uP) decreased in a dose-dependent fashion in
both analyses (P,0.01) (Figure 3 [preplanned analysis],
Table 1).
The maximum recommended dose of 25.2 g/d resulted
in a net increase in uCa of 72.9623.4 mg/d in the preplanned analysis (P,0.001 versus placebo) (Table 1). Results
were consistent when restricting the analysis to the last 4
days, with a net increase in uCa of 67.9626.3 mg/d (P,0.001
versus placebo). Analysis of the uCa by study day for
the 25.2-g/d dose showed that uCa excretion increased
and stabilized rapidly after administration of patiromer
(Figure 4).
Mean changes in urine ion excretion from deﬁned baseline periods averaged across dosing regimens for the preplanned (4-day) and sensitivity (2-day) analyses for the
dosing regimen study are shown in Table 2. All changes
were signiﬁcant in the preplanned analysis. uK decreased
1462.16274.3 mg/d (37.567.0 mEq/d), uNa decreased 463.26581.7 mg/d (20.1625.3 mEq/d), uMg decreased 39.1620.0 mg/d, uP decreased 143.56138.1 mg/d,
and uCa increased 73.5611.2 mg/d (Figure 3). Restricting
the analysis to the last 2 days of the baseline period (to
allow a 2-day run in on the controlled diet) versus the last
2 days of the treatment period showed similar results for all
ions except uNa, which decreased by 80.56636.0 mg/d
(3.5627.7 mEq/d; P=0.32).

Table 1. Mean6SD change in 24-hour urine ion excretion in the dose-finding study by collection analysis (preplanned and sensitivity)

Analysis Period
7-d Preplanned
analysis
(days 5–11
versus 13–19)
uK, mga
uNa, mga
uMg, mga
uCa, mga
uP, mga
4-d Sensitivity
analysis
(days 8–11
versus 16–19)
uK, mga
uNa, mg
uMg, mga
uCa, mga
uP, mga

Placebo, n=7

Patiromer Dose, g/d
2.5, n=6

12.6, n=6

25.2, n=6

50.4, n=6

2255.06517.3
266.46177.2
24.7610.3
7.5619.3
21.0671.6

21.96136.3
106.86199.1
25.1616.1
24.3616.1
20.5641.2

2531.16233.7
28.5696.7
233.766.9c
52.5627.1b
22.9650.3

21140.36316.1b
2224.56144.6
244.961.3c
72.9623.4c
264.0639.9

21950.96276.6c
2618.86707.9
261.7610.4c
158.9664.5c
2109.9660.8d

2197.36617.7
284.66220.7
29.2613.1
3.0617.3
10.1671.1

8.16210.2
81.56249.5
7.2623.9
22.7619.7
43.0660.2

2687.46258.2
234.56149.9
245.464.6c
64.3641.3b
261.8645.3

21274.06385.6b
2152.46197.4
248.7614.3c
67.9626.3c
260.0651.1

22192.16292.7c
2935.361332.7
275.569.8c
141.7657.0c
2159.26107.3b

uK, urine potassium; uNa, urine sodium; uMg, urine magnesium; uCa, urine calcium; uP, urine phosphate.
a
P,0.01 for overall test of patiromer dose differences from ANOVA.
b
P,0.01 for pairwise comparison versus placebo from t test.
c
P,0.001 for pairwise comparison versus placebo from t test.
d
P,0.02 for pairwise comparison versus placebo from t test.
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Figure 3. | Change in urine calcium and phosphate excretion.
Mean6SD change in urine calcium (Ca) and phosphate (P) excretion
by patiromer dose compared with baseline for both studies (preplanned analyses). Data are from Tables 1 and 3. BID, two times per
day; QD, daily; TID, three times per day. *P,0.01 for overall test of
patiromer dose differences from analysis of covariance; †P=0.01
versus three times per day for pairwise comparison between regimens
from t test; ‡P,0.01 versus three times per day for pairwise comparison between regimens from t test; §P=0.02 versus two times per day
for pairwise comparison between regimens from t test.

Overall, a patiromer total daily dose of 25.2 g in the
dosing regimen study produced similar changes in urine
ion excretion as the equivalent dose in the dose-ﬁnding
study. In the dosing regimen study, uK, uNa, and uMg
excretions were unaffected by dosing regimen (one, two, or
three times per day) (Table 3). However, the increase in
uCa was signiﬁcantly lower with daily dosing compared
with three times per day dosing (P=0.01) (Figure 2, Table
3). uP excretion also decreased less with daily dosing compared with two times per day (P=0.02) or three times per
day (P,0.01) dosing (Figure 2, Table 3).
Safety
In both the dose-ﬁnding and the dosing regimen studies,
patiromer was well tolerated. No serious AEs were reported in participants receiving patiromer. GI events were the
most common AEs reported; they were considered mild or
moderate in severity, and all resolved by the end of both
studies. No participant discontinued patiromer because of
an AE in either study.

Discussion
The administration of patiromer to healthy volunteers
resulted in decreases in uK, uNa, uMg, and uP and a small
increase in uCa. Despite differences in study design (conﬁnement time, baseline period, and patiromer form) and
diets, the data across the two studies are consistent. The
dose-dependent decrease in uK has been previously reported
to reﬂect the GI binding and fecal elimination of K by
patiromer (1).
The decrease in uNa seen with patiromer administration
(observed especially at higher doses) suggests that patiromer may bind Na in the GI tract, resulting in decreased
Na absorption. Although the magnitude of the reduction
was relatively small, especially in the sensitivity analyses
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Figure 4. | Twenty-four-hour urine Ca excretion with patiromer
25.2 g/d during the dose-finding study. Twenty-four–hour urine
calcium (Ca) excretion (means6SD) by study day for a 25.2-g/d dose
of patiromer in the dose-finding study.

(80–150 mg), compared with dietary Na intake, patiromer
does not add to dietary Na intake in contrast to other K
binders in the United States that use Na as a counterexchange ion (2,12,13).
Administration of patiromer resulted in a dosedependent increase in uCa. The increase in uCa was
approximately 73 mg/d on the maximum Food and Drug
Administration–approved patiromer dose of 25.2 g/d (14).
The increase in uCa was lower when patiromer was given
once daily compared with the same daily total given in
divided doses (three times per day). The increase in uCa
of approximately 73 mg seen with maximum patiromer
administration in these healthy individuals on a Ca-replete
diet (1000 mg/d) suggests that, even at the maximum recommended dose of 25.2 g, only a small fraction of the Ca is
available for absorption. Despite the total Ca content of
patiromer, this limited absorption is consistent with the
understanding that the availability of Ca for absorption
increases with greater solubility (e.g., Ca citrate) and decreases in the presence of agents that avidly bind Ca,
such as patiromer (1), or form relatively insoluble Ca salts,
such as Ca P (15). Although patiromer exchanges Ca for K,
the increase in uCa does not reﬂect the total amount of K
binding as some of the released Ca may be unavailable for
absorption, because it may bind P or other ions, forming
relatively insoluble salts that are excreted in the stool.
Moreover, the predominant site where the ambient pH is
optimal for Ca release and therefore, exchange with K is
believed to occur is in the colon, where Ca absorption efﬁciency is minimal (16). The data from these studies suggest
that, by adding daily patiromer to a diet containing a moderate Ca load, the net elemental Ca available for absorption
is within the recommended guidelines of the National
Academies (17) for the general population and below the
total elemental Ca intake recommended for patients with
CKD in the Kidney Disease Outcomes Quality Initiative
guidelines (18). Whether the small increase in uCa and
other changes in urine ion excretion seen in healthy volunteers in this study could increase their propensity for stone
formation is not known, because all urine ions necessary
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Table 2. Mean6SD change in 24-hour urine ion excretion in the dosing regimen study averaged across dosing regimens by collection
analysis (preplanned and sensitivity)

Analysis Period
4-d Preplanned analysis (days 1–4 versus 19–22)
uK, mg
uNa, mg
uMg, mg
uCa, mg
uP, mg
2-d Sensitivity analysis (days 3 and 4 versus 21 and 22)
uK, mg
uNa, mg
uMg, mg
uCa, mg
uP, mg

Patiromer at 25.2 g/d Averaged
across Dosing Regimens

P Valuea

21462.16274.3
2463.26581.7
239.1620.0
73.5638.8
2143.56138.1

,0.001
0.02
,0.001
,0.001
,0.01

21800.26312.7
280.56636.0
249.5617.8
83.3640.4
2109.36134.5

,0.001
0.32
,0.001
,0.001
,0.02

uK, urine potassium; uNa, urine sodium; uMg, urine magnesium; uCa, urine calcium; uP, urine phosphate.
a
From one–sample t test to determine if the mean change from baseline is signiﬁcantly different from zero.

for calculation of supersaturation were not measured.
However, the vast majority of patients who will require
treatment with patiromer for hyperkalemia will have impaired kidney function, which substantially reduces uCa
excretion (19). In patients with CKD, clinicians will need
to weigh the risk of a potential small increase in Ca absorption compared with the risk of hyperkalemia.

The decrease in uP of 60–130 mg observed with patiromer
suggests decreased GI P absorption, presumably because of
binding of P by Ca. The magnitude of the decrease in presumed GI P absorption on the 25.2-g/d dose is within the
range reported in patients with CKD given intestinal
P binders, and it is similar to that achieved experimentally
in vivo with 1000 mg elemental Ca in the form of Ca acetate

Table 3. Mean6SD 24-hour urine calcium, phosphate, potassium, sodium, and magnesium excretion in the dosing regimen study (4day preplanned analysis)

Patiromer Dosing Regimen
Urine Analyte
8.4 g Three Times per d
uCa, mg
Baseline
Treatment
Change from baseline
uP, mg
Baseline
Treatment
Change from baseline
uK, mg
Baseline
Treatment
Change from baseline
uNa, mg
Baseline
Treatment
Change from baseline
uMg, mg
Baseline
Treatment
Change from baseline

12.6 g Two Times per d

25.2 g One Time per d

143682
216697
73639

143682
209697
66634

8906158
733699
21576124

8906158
7416102
21506119

44506362
30106474
214406384

44506362
29166327
215346295

44506362
30126446
214386384

28696488
22886268
25816536

28696488
24426306
24286603

28696488
23236247
25466693

134637
95623
239622

134637
91623
243618

134637
100623
234621

uCa, urine calcium; uP, urine phosphate; uK, urine potassium; uNa, urine sodium; uMg, urine magnesium.
a
P=0.01 versus three times per day for pairwise comparison between regimens from t test.
b
P,0.01 versus three times per day for pairwise comparison between regimens from t test.
c
P=0.02 versus two times per day for pairwise comparison between regimens from t test.

143682
196690a
53626a
8906158
7936103b,c
2976134b,c
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(approximate Ca acetate dose of 3.8 g) (9) and equivalent
to a total dose of almost six Ca acetate tablets (667 mg per
tablet) or eight sevelamer tablets (800 mg per tablet) (20). In
patients with CKD, reduction in net intestinal P absorption is
generally viewed as favorable (18,21).
Patiromer dosed at 25.2 g/d decreased uMg by about
40 mg/d. This decrease presumably reﬂects Mg binding to
patiromer in the GI tract, thereby reducing Mg absorption.
Despite this binding, only small decreases in serum Mg
were observed in the 12- and 52-week clinical trials of
patiromer, and no patient developed Mg concentrations ,1.0 mg/dl (12,22). Because many individuals needing treatment for hyperkalemia are also receiving loop
diuretics, a known cause for urinary Mg wasting (23,24),
attention should be paid to the serum Mg in patiromertreated patients.
These trials were not designed as formal balance studies,
and therefore, balance data are not available. However, the
consistency of the ﬁndings in urine ion excretion across two
independent studies showing identical directional and a
similar magnitude of change strongly supports the conclusions. Analyses of preplanned time periods and adjusted time periods to ensure steady-state conditions also
show similar results, conﬁrming the reliability of the data.
We did not directly study ion absorption in these healthy
individuals and instead, used changes in urine ion excretion to reﬂect intestinal ion absorption. As expected, we did
not observe any changes in mean serum K concentration,
because normal homeostatic mechanisms in these individuals with intact kidney function over a short period of time
are able to closely regulate the level of serum K (25). We did
not study patients with CKD, because urine ion excretion
in these individuals requires greater time to reach steady
state in response to changes in intake and may not reﬂect
changes in GI absorption (19).
In conclusion, we found that, in healthy individuals,
patiromer administration not only decreased uK excretion
but also, decreased uP and uNa, with only a small decrease
in uMg and a small increase in uCa. Because changes in
urine ion excretion reﬂect ion absorption in healthy
individuals in the steady state, these data suggest that
patiromer is a highly effective K binder, and the fall in uNa
and uMg suggests some intestinal binding of these ions as
well. The small increase in uCa and the decrease in uP
suggest that only a small fraction of the Ca in patiromer is
available for absorption and that some of the released Ca is
binding to intestinal P.
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