
• According to the Dialysis Outcomes and Practice Patterns Study (DOPPS)
practice monitor, around 70% of patients with chronic kidney disease
(CKD) on dialysis have serum phosphate (sP) >4.5 mg/dL in any given
month despite receiving treatment for hyperphosphatemia, suggesting
that current treatment strategies are insufficient.1,2

• Tenapanor is a novel, investigational phosphate absorption inhibitor
(PAI) that targets the primary, paracellular pathway of phosphate
absorption in the gastrointestinal tract through selective inhibition of
sodium/hydrogen exchanger isoform 3 (NHE3).3-5

• We previously reported results of the phase 3 PHREEDOM
(NCT03427125) study that evaluated tenapanor for the treatment of
hyperphosphatemia in patients with CKD on dialysis.6

– In PHREEDOM, patients treated with sevelamer served as an active
safety control.6

• Here we present post hoc analyses of sP concentrations in patients with
CKD on dialysis in response to treatment with tenapanor or sevelamer
from PHREEDOM.

• Methods for PHREEDOM have been previously described6; briefly:
– PHREEDOM enrolled patients on maintenance dialysis with sP ≥6.0

and ≤10.0 mg/dL and a ≥1.5 mg/dL increase in sP after phosphate
binder washout.

– Patients were randomized 3:1 to receive tenapanor 30 mg twice a day
(bid) or sevelamer per standard of care during a 26-week randomized
treatment period (RTP).

– Upon completion of the 26-week RTP, tenapanor-treated patients
were then re-randomized 1:1 to tenapanor or placebo in a 12-week
withdrawal period, followed by open-label tenapanor treatment in a
14-week safety extension.
▪ Sevelamer-treated patients received sevelamer for up to 52 weeks.

• In the current analysis, sP concentrations were analyzed in tenapanor-
treated and sevelamer-treated patients who had a 1.2 mg/dL reduction
from baseline at week 26 (defined as sP responders) and for all patients
who completed treatment for 52 weeks.

Patients
• Demographics and baseline characteristics were previously published for the tenapanor

(N=419) and sevelamer (N=137) groups and were similar between the 2 groups.6

– Patients treated with tenapanor had a baseline mean (SD) sP of 7.4 (1.4) mg/dL and patients
treated with sevelamer had a baseline mean (SD) sP of 7.2 (1.5) mg/dL.

Treatment Response
• The least squares (LS) mean change (SE) ranged from −1.06 (0.065) to −1.37 (0.088) mg/dL in

the tenapanor group and −1.12 (0.115) to −1.80 (0.130) mg/dL in the sevelamer group for all
patients across the RTP (Figure 1A).

• In sP responders, the LS mean (SE) sP reductions at the end of the RTP was −2.57 (0.08) mg/dL
in the tenapanor group and −2.68 (0.11) mg/dL in the sevelamer group (Figure 1B).

• Among patients who continued on treatment for 52 weeks with tenapanor (n=88) or
sevelamer (n=108), similar percentages of patients achieved sP reductions of ≥1.5 (50% vs 49%,
respectively) or ≥2.0 mg/dL (38% vs 39%, respectively) and achieved target sP <5.5 mg/dL
(47% vs 44%, respectively) at week 52 (Figure 2).

Medication Burden
• The comparable percentages of patients achieving the sP reductions depicted in Figure 2

between groups were achieved with 2 tenapanor tablets vs a median of 9 sevelamer tablets per
day at study end.

Safety
• During the 26-week treatment period, 80.4% of patients in the tenapanor arm and 64.2% of

patients in the sevelamer arm reported a treatment-emergent adverse event (TEAE).
– 63.5% of patients in the sevelamer group had been treated with sevelamer prior to entering

the RTP.
• Serious AEs were reported at a higher overall incidence rate in patients receiving sevelamer

compared with tenapanor (Table 1).
• Diarrhea was the most commonly reported TEAE in both the tenapanor and sevelamer groups

(Table 1).

Figure 1. Change From Baseline in sP 

BL, baseline; CFB, change from baseline; LS, least squares; RTP, randomized treatment period; sP, serum phosphate.

Figure 2. Percentage of 52-Week Completers Achieving sP Reduction Threshold or 
Reaching sP <5.5 mg/dL

52-week completers who were re-randomized to placebo during the withdrawal period were excluded. sP, serum phosphate.

Table 1. Treatment-Emergent Adverse Events During the 26-Week Treatment Period 
(Safety Analysis Set)

Tenapanor
(N=419)

Sevelamer 
(N=137)

All TEAEs 337 (80.4) 88 (64.2)
Serious AEs 73 (17.4) 32 (23.4)
TEAEs leading to death 1 (0.2) 0
TEAEs leading to study drug discontinuation 102 (24.3) 2 (1.5)
TEAEs by preferred term reported by >3% of patients

Diarrhea
	 Fall
	 Cough

Arteriovenous fistula thrombosis
Fluid overload

	 Hypertension
	 Pneumonia
	 Constipation
	 Hyperkalemia
	 Hypotension

Arteriovenous fistula site complication
Pain in extremity
Pulmonary mass
Upper respiratory tract infection

	 Vomiting
	 Nausea
	 Hyperphosphatemia

222 (53.0)
11 (2.6)
9 (2.1)
6 (1.4)
8 (1.9)

15 (3.6)
4 (1.0)
2 (0.5)

19 (4.5)
5 (1.2)
7 (1.7)
3 (0.7)

0
5 (1.2)

13 (3.1)
15 (3.6)
27 (6.4)

10 (7.3)
10 (7.3)
9 (6.6)
7 (5.1)
7 (5.1)
7 (5.1)
7 (5.1)
6 (4.4)
6 (4.4)
6 (4.4)
5 (3.6)
5 (3.6)
5 (3.6)
5 (3.6)
5 (3.6)
4 (2.9)
3 (2.2)

Data are n (%). AE, adverse event; TEAE, treatment-emergent adverse event.
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This analysis demonstrates that patients with 
CKD on dialysis who respond to treatment with 
tenapanor or sevelamer for hyperphosphatemia 
have comparable sP reductions. 

Tenapanor treatment had the added benefit 
of bid dosing and a much lower pill burden.

Diarrhea was the most common TEAE reported 
by patients treated with tenapanor, with a higher 
incidence rate observed in patients treated with 
tenapanor. Prior sevelamer use by over 60% of the 
sevelamer-treated patients may in part explain the 
lower overall rate of TEAEs than reported in the 
sevelamer prescribing information.

Overall, this post hoc analysis of the PHREEDOM 
study demonstrates the value of tenapanor as a 
treatment option for hyperphosphatemia in patients 
with CKD receiving maintenance dialysis.
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