
• 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 inhibition of sodium/hydrogen exchanger
isoform 3 (NHE3).3-5

• In the US, Black/African Americans are at greater risk of developing CKD than White Americans and make up a
disproportionate number of patients on maintenance dialysis relative to the general population.6

• We assessed sP changes in Black/African American and White patients in post hoc analyses from 3 clinical trials of
tenapanor (NCT02675998, PHREEDOM [NCT03427125], AMPLIFY [NCT03824587]).

• Methods for NCT02675998,7 PHREEDOM,8 and AMPLIFY9 have been previously described.
• Efficacy data are presented for the randomized withdrawal period (RWP) of NCT02675998 and PHREEDOM, where the

sP is expected to increase in the placebo group, and for the 4-week randomized treatment period (RTP) of AMPLIFY.
Safety data are presented for the RTP of each study.

• For each study, we evaluated least squares (LS) mean change of sP from baseline in patients from the following
analysis set who identified as Black/African American or White:
– NCT02675998 and PHREEDOM: the efficacy analysis set was a subset of the intent-to-treat (ITT) analysis set for the

RWP. It included all ITT patients who met the study inclusion/exclusion criteria, received ≥1 dose of tenapanor during 
the RTP, completed the RTP, and achieved a sP reduction of ≥1.2 mg/dL from baseline to the end of the RTP.

– AMPLIFY: the full analysis set, which included all ITT patients with ≥1 postbaseline sP measurement, was used for the
evaluation of efficacy endpoints.

Patients
• Demographics and baseline characteristics of Black/African American and White patients in the safety analysis set are

presented for placebo and tenapanor groups across each trial in Table 1.

NCT02675998
• In NCT02675998, the LS mean difference (95% CI) between tenapanor and placebo in sP change from period-level

baseline to the end of the RWP was −1.08 (−1.87, −0.29) mg/dL among Black/African American patients and −0.66
(−1.89, 0.57) mg/dL among White patients in the efficacy analysis set (Figure 1A).

• No significant differences in mean sP were observed between Black/African American and White patients (Figure 1B).

PHREEDOM
• During the PHREEDOM RWP, the LS mean difference (95% CI) between tenapanor and placebo in sP change was

−1.36 (−2.15, −0.57) mg/dL among Black/African American patients and −1.45 (−2.32, −0.59) mg/dL among White
patients in the efficacy analysis set (Figure 2A).

• No significant differences in mean sP were observed between Black/African American and White patients in the
efficacy analysis set of the RTP (Figure 2B) or the RWP (Figure 2C).

AMPLIFY
• In AMPLIFY, LS mean difference (95% CI) between tenapanor + phosphate binder and placebo + phosphate binder in sP

change at week 4 was −0.60 (−1.17, −0.03) mg/dL among Black/African American patients and −0.64 (−1.16, −0.12) mg/
dL among White patients (Figure 3A).

• No significant differences in mean sP were observed between Black/African American and White patients (Figure 3B).

Safety
• Safety findings during the RTP for the safety analysis sets in NCT02675998,7 PHREEDOM,8 and AMPLIFY9 were

previously reported.
• Diarrhea was the most commonly reported adverse event in all 3 studies. It generally occurred early in treatment and

was mild to moderate in severity.
• During the NCT02675998 RTP, Black/African American patients had a lower incidence of diarrhea compared with White

patients (Table 2). However, the incidence of diarrhea was similar between Black/African American and White patients
during PHREEDOM RTP and AMPLIFY (Table 2).

Figure 1. sP Change From Period-Level Baseline to End of RWP by Race in NCT02675998 
(Efficacy Analysis Set)

The LS mean estimates presented in Figure 1A are obtained from the pre-specified ANCOVA for the primary efficacy endpoint. The mean ± standard error presented in Figure 1B are obtained from the descriptive summary of 
the sP level by analysis visit during the RWP. 
ANCOVA, analysis of covariance; LS, least squares; LSM, least squares mean; RWP, randomized withdrawal period; sP, serum phosphate.

Figure 2. sP Change From Period-Level Baseline to End of RWP by Race in PHREEDOM (Efficacy Analysis Set)

The LS mean estimates presented in Figure 2A are obtained from the pre-specified ANCOVA for the primary efficacy endpoint. The mean ± standard error presented in Figure 2C are obtained from the descriptive 
summary of the sP level by analysis visit during the RWP.  
aResponder population defined as patients who achieved an sP level <5.5 mg/dL.
ANCOVA, analysis of covariance; LS, least squares; LSM, least squares mean; RTP, randomized treatment period; RWP, randomized withdrawal period; sP, serum phosphate.

Figure 3. sP Change From Baseline to Week 4 by Race in AMPLIFY (Full Analysis Set)

The LS mean estimates presented in Figure 3A are obtained from the pre-specified mixed-effects model for repeated measures. The mean ± standard error presented in Figure 3B are obtained from the descriptive summary 
of the sP level by analysis visit during the RTP. 
LS, least squares; LSM, least squares mean; RTP, randomized treatment period; sP, serum phosphate.

Table 1. Demographics and Baseline Characteristics by Race (Safety Analysis Set)
NCT02675998a PHREEDOM AMPLIFY

Tenapanor 
(N=210)

Sevelamer 
(N=130)

Tenapanor 
(N=384)

Placebo+PB 
(N=119)

Tenapanor+PB 
(N=117)

Characteristic 
category/statistic

White 
(n=85)

Black 
(n=125)

White 
(n=70)

Black 
(n=60)

White 
(n=189)

Black 
(n=195)

White 
(n=60)

Black 
(n=50)

White 
(n=57)

Black 
(n=52)

Age at screening, years 59.07 
(11.05)

53.82 
(10.19)

58.91 
(13.07)

58.09 
(11.91)

58.20 
(12.94)

57.05 
(12.62)

55.09 
(12.32)

51.96 
(12.15)

56.42 
(10.61)

54.62 
(14.27)

Male, n (%) 60 (70.6) 62 (49.6) 45 (64.3) 41 (68.3) 123 (65.1) 121 (62.1) 41 (68.3) 29 (58.0) 35 (63.2) 23 (44.2)

Ethnicity, n (%)
  Hispanic or Latino
 Not Hispanic or Latino
  NR/unknown

35 (41.2)
50 (58.8)

0

2 (1.6)
123 (98.4)

0

39 (55.7)
31 (44.3)

0

2 (3.3)
58 (96.7)

0

110 (58.2)
79 (41.8)

0

3 (1.5)
191 (98.0)

1 (0.5)

28 (46.7)
31 (51.7)

1 (1.7)

1 (2.0)
49 (98.0)

0

36 (63.2)
20 (35.1)

1 (1.7)

1 (1.9)
51 (98.1)

0

Duration since first dialysis 
at baseline, months

60.11 
(70.15)

59.13 
(48.85) 

54.12 
(62.44)

65.53 
(53.44)

46.75 
(38.59)

58.61 
(55.20)

40.08 
(38.62)

53.04 
(44.95)

57.06 
(45.02)

58.96 
(54.34)

Baseline sP, mg/dL 7.51 
(1.50)

7.47 
(1.60)

7.20 
(1.51)

7.21 
(1.40)

7.67 
(1.57)

7.23 
(1.31)

6.89 
(1.32)

7.02 
(1.52)

6.89 
(1.43)

6.45 
(1.17)

Unless otherwise indicated, data are mean (SD). Baseline was defined as the last measurement collected before the first dose of tenapanor in the study. Demographic and baseline characteristic data presented are from the 
safety analysis set of each study.
aSafety data were collected during the RTP. There was no placebo arm during the treatment period of this study.
NR, not reported; PB, phosphate binder; RTP, randomized treatment period; sP, serum phosphate.

Table 2. Summary of TEAEs During RTP by Race (Safety Analysis Set)
NCT02675998a PHREEDOM AMPLIFY 

Tenapanor 
(N=210)

Sevelamer 
(N=130)

Tenapanor 
(N=384)

Placebo+PB 
(N=110)

Tenapanor+PB 
(N=109)

Adverse event White 
(n=85)

Black 
(n=125)

White 
(n=70)

Black 
(n=60)

White 
(n=189)

Black 
(n=195)

White 
(n=60)

Black 
(n=50)

White 
(n=57)

Black 
(n=52)

Any AE (%) 66 (78) 65 (52) 47 (67) 38 (63) 159 (84) 148 (76) 19 (32) 13 (26) 28 (49) 27 (52)

Any SAE (%) 7 (8) 12 (10) 17 (24) 15 (25) 38 (20) 30 (15) 2 (3) 2 (4) 1 (2) 2 (4)

Any AE leading to 
death (%) 1 (1) 0 0 0 1 (0.5) 0 0 0 0 0

Any AE leading to 
study drug  
discontinuation (%)

18 (21) 16 (13) 0 1 (2) 52 (28) 38 (19) 1 (2) 1 (2) 1 (2) 4 (8)

TEAEs reported by  
≥5% of participants
  Diarrhea
  Vomiting
  Nausea
  Constipation
  Hyperphosphatemia
  Hyperkalemia
  Fluid overload
  Cellulitis
  Bronchitis
  Pneumonia

54 (63.5)
2 (2.4)
1 (1.2)
2 (2.4)
5 (5.9)
1 (1.2)
2 (2.4)
5 (5.9)
1 (1.2)
1 (1.2)

29 (23.2)
7 (5.6)
4 (3.2)
1 (0.8)
7 (5.6)
2 (1.6)
2 (1.6)
1 (0.8)

0
2 (1.6)

6 (8.6)
2 (2.9)
4 (5.7)
3 (4.3)
1 (1.4)
4 (5.7)
4 (5.7)
2 (2.9)
4 (5.7)
5 (7.1)

4 (6.7)
4 (6.7)
2 (3.3)
3 (5.0)
1 (1.7)
3 (5.0)
4 (6.7)

0
0

2 (3.3)

101 (53.4)
9 (4.8)
8 (4.2)
2 (1.1)

12 (6.3)
12 (6.3)
3 (1.6)
4 (2.1)
6 (3.2)
3 (1.6)

100 (51.3)
4 (2.1)
6 (3.1)

0
12 (6.2)
6 (3.1)
5 (2.6)
1 (0.5)

0
2 (1.0)

4 (6.7)
3 (5.0)
1 (1.7)
2 (3.3)
1 (1.7)
3 (5.0)

0
0
0

1 (1.7)

4 (8.0)
1 (2.0)
2 (4.0)
1 (2.0)

0
0

1 (2.0)
0
0
0

24 (42.1)
1 (1.8)
2 (3.5)

0
0
0
0
0
0

1 (1.8)

22 (42.3)
2 (3.8)
4 (7.7)

0
1 (1.9)

0
0
0
0
0

Data are n (%). aThere was no placebo arm during the RTP of this study.
AE, adverse event; PB, phosphate binder; RTP, randomized treatment period; SAE, serious adverse event; TEAE, treatment-emergent adverse event.

A. LS mean difference in sP

B. Mean sP

Subgroup N LS mean change difference and 95% CI LS mean change and P value of difference

Placebo Tenapanor
LSM change
difference P value

All subjects 235 –0.19 –0.84 0.0004
Race
White 117 –0.22 –0.86 0.0170
Black or African American 101 –0.22 –0.82 –0.60 (–1.17, –0.03)

–0.64 (–1.16, –0.12)

–0.65 (–1.01, –0.29)

0.0395
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A. LS mean difference in sP in the RWP

B. Mean sP in the RWP

Subgroup N LS mean change difference and 95% CI LS mean change and P value of difference

Placebo Tenapanor
LSM change
difference P value

All subjects 79 1.38 0.56 0.010
Race
White 117 1.51 0.86 0.280
Black or African American 101 1.55 0.47 –1.08 (–1.87, –0.29)

–0.66 (–1.89, 0.57)

–0.82 (–1.44, –0.21)

0.008
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A. LS mean difference in sP in the RWP

B. Mean sP in the RTPa

Subgroup N LS mean change difference and 95% CI LS mean change and P value of difference

Placebo Tenapanor
LSM change
difference P value

All subjects 131 1.80 0.43 <0.0001
Race
White 59 1.88 0.43 0.0014
Black or African American 66 2.03 0.67 –1.36 (–2.15, –0.57)

–1.45 (–2.32, –0.59)

–1.37 (–1.92, –0.82)

0.0010
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