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Clinical trial of safety of oral resin for treatment of hyperkalemia in Chinese
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Abstract; Objective

patterns, and effectiveness of calcium polystyrene sulfonate ( CPS) and

To evaluate the safety, tolerability, treatment

sodium polystyrene sulfonate ( SPS) in the management of hyperkalemia
(HK) among Chinese patients with renal insufficiency. Methods

Patients with chronic kidney disease ( CKD) or acute kidney injury
( AKT) with HK in 26 hospitals in China were included in the study. Two
full analysis sets (FAS), FAS — P1 (stage 1, followed up for 3 days)
and FAS - P2 (stage 2, followed up for 6 months) were defined. Fas — P1
includes all new users taking at least one dose of CPS/SPS 1 -3 days
after the initial treatment of CPS/SPS, FAS — P2 includes all patients
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receiving at least one dose of CPS/SPS after enrollment in the user group, and patients receiving at least one dose of
CPS/SPS after the initial treatment period in the new user (Fas —P1). The drug use, serum potassium (sK* ) level
and clinical efficacy of the two data sets were observed, and the safety was evaluated. Results A total of 892 patients
were selected in the study. 390 patients ( CPS 385 cases, SPS 5 cases) and 814 patients ( CPS 811 cases, SPS 3
cases) were included in FAS — Pl and FAS - P2, respectively. In FAS — Pl and FAS - P2, the average daily doses of
CPS were (7.28 = 6.24) and (5.13 = 5.15) g, respectively; and the average daily doses of SPS were
(10.75 £6.23) and (8.36 £7.59) g, respectively. In FAS — P1, the change of sK* from baseline to day 3 was
( =0.72+0.61) mmol - L™"; in FAS — P2, the mean value of sK* was (5.17 £0.68) mmol - L. "' (95% CI; 5. 12 -
5.22). In FAS —P1 and FAS - P2, 56. 15% and 55. 16% patients had adverse events ( AEs) ,
incidence of serious adverse events (SAEs) were 29. 23% and 29. 24% , respectively. The researchers determined that
the incidence of adverse events related to CPS/SPS was low, which was 2. 56% in FAS —P1 and 2. 09% in FAS - P2.
The most common CPS/SPS related AEs were gastrointestinal discomfort (FAS — P1: 2.05% ; FAS — P2. 1.70/100
person years) and hypokalemia ( FAS —P1: 0.51% ; FAS — P2 2. 10/100 person years). Conclusion In this study,

over 50% of patients with renal insufficiency and hyperkalemia experienced AEs,

respectively, and the

reflecting the high burden of

underlying disease in this population. However,

the incidence of AEs related to CPS/SPS was low ( approximately

2% ) , predominantly presenting as gastrointestinal discomfort and hypokalemia.
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Table 2 Summary of the treatment patterns of the two group

Item FAS -P1(n=390) FAS - P2(n=814)
?(lluia;loir—ls(;f continuous treatment 3,90 +1.78 127.90 +71. 85
CPS(d, x £s) 4.00 +£1.79 128.10 £71.79
SPS(d, x+s) 3.40 £1.34 82.30 £90.01
Mean daily dose (g-d ~', x+s) 7.32£6.25 5.14£5.16
CPS(g-d 7', xxs) 7.28 +6.24 5.13 +5.15
SPS(g-d "', xxs) 10.75 £6.23 8.36 £7.59
Common dosing frequency 5 g,Other*153 5 g,PRN 349
(excluding zero — dose) * (39.23) (42.87)
(n,%) 5 g,qd 96 5 g,qd 169
(24.61) (20.76)
5 g,tid 84 10 g, Other* 153
(21.53) (18.80)

#. "Other" refers

PRN: As needed; * : Categories are not mutually exclusive ;
to CPS/SPS administration frequency on certain non — hemodialysis days in
patients receiving hemodialysis at enrollment; Treatment duration (days) =

[visit 2 date — first visit date] + 1 — treatment interruption days; Mean daily

dose (g - day™") = cumulative dose (g) / treatment duration ( days).
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Table 1 Comparison of general data between the two groups

Ttem FAS -P1(n=390) FAS-P2(n=814) Item FAS - P1(n=390) FAS -P2(n =814)
Age (years, x £5) 57.10 £12. 44 58.10 £ 13.00 Diabetic nephropathy 34(8.72) 77(9.46)
Age group [ years, (n, %) ] Glomerulonephritis 33(8.46) 55(6.76)
< 65 270(69.23) 529(64.99) Interstitial nephritis 2(0.51) 6(0.74)
= 65 120(30.77) 285(35.01) Hypertension 306(78.46) 696 (85.50)
Sex (n, %) Concomitant medications
Male 233(59.74) 504(61.92) RAAS inhibitors 168(43.08) 379 (46.56)
Female 157(40.26) 310(38.08) Sacubitril ; valsartan 80(20.5) 219(26.9)
Height (cm, x +5) 165.84 +7.63 166.55 +7. 89 Irbesartan 19(4.9) 46(5.7)
Weight (kg, x £s) 65.09 +12. 51 66.404 +13. 61 Valsartan 19(4.9) 31(3.8)
BMI (kg+m™2, x+5) 23.55 £3.68 23.81 £3.93 Amlodipine; valsartan 13(3.3) 17(2.1)
CKD stage at enrollment (n, % ) Allisartan isoproxil 8(2.1) 11(1.4)
Missing 119(271) 141(673) Diuretics 66(16.9) 182(22.4)
Stage 1 1(0.84) 1(0.71) Furosemide 49(12.6) 128(15.7)
Stage 2 1(0.84) 1(0.71) Torasemide 18(4.6) 56(6.9)
Stage 3 21(17.65) 22(15. 60) Bumetanide 12(3.1) 18(2.2)
Stage 4 23(19.33) 27(19.15) Spironolactone 7(1.8) 15(1.8)
Stage 5 73(61.34) 90(63. 83) Tolvaptan 3(0.8) 6(0.7)
Medical history (n, %) Anti — anemia drugs 305(78.21) 677(83.17)
Nephrogenic anaemia 250(64.10) 592(72.73) Calcium channel blockers 266(68.21) 561(68.92)
End stage renal disease 197(50.51) 402(49.36)

BMI: Body mass index; RAAS: Renin — angiotensin — aldosterone system; CKD: Chronic kidney disease; * : RAAS inhibitors and diuretics are listed only for

the top five most frequently used specific types, patients may have more than one medication per drug class and preferred name, at each level of patient summa-

rization, a patient was counted once if the patient reported one or more medications; FAS — P1: All new users taking at least one dose of CPS/SPS 1 -3 days

after the initial treatment of CPS/SPS; FAS — P2 All patients receiving at least one dose of CPS/SPS after enrollment in the user group, and patients receiving

at least one dose of CPS/SPS after the initial treatment period in the new user (FAS - P1).
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Table 4 The overall incidence of adverse events

Category FAS -P1(n=390) FAS -P2(n =814)
AE(n, %) 219(56.15) 449(55.16)
SAE(n, %) 114(29.23) 238(29.24)
DAE(n, %) 2(0.51) 19(2.33)

AE: Adverse event; SAE: Serious adverse event; DAE: Discontinuation

due to AE.

Table 3  Proportion of patients with normokalemia at each visit in FAS = P2 (n,% )

Visit Available cases sK*3.5-5.0mmol - L™' sK*3.5-53mmol - L™' sK*3.5-55 mmol - L!
V1 (day 1) 70 22(31.43) 35(50.00) 47(67.14)
V2 (day 3) 114 37(32.46) 62(54.39) 75(65.79)
V3 (month 1 =1 week) 498 186(37.35) 267(53.61) 325(65.26)
V4 (month 3 +2 weeks) 516 210(40.70) 294 (56.98) 349 (67. 64)
V5 (month 6 +2 weeks) 339 145(42.77) 203(59. 88) 241(71.09)

RS WA REIE(AR) REWF5EHE FIES RE LIRRTRYS R LIHEIR B (CPS/SPS) ML ] AE K 2E 5

Table 5

adverse events judged by the investigators

Incidence of common adverse event ( AE) and callium polystyrene sulfonate/sodium polystyrene sulfonale ( CPS/SPS) — related

FAS - P1 FAS -P2(n=2814) FAS - P1 FAS-P2(n=814)
SOC PT (n=390) [ (per 100 person —  SOC PT (n=390) [ (per 100 person —
(n, %) years (95% CI) ] (n, %) years (95% CI) ]
AE 219(56. 15) 126, 60(114. 20 - 140.40) XZ‘:‘E’;EZ‘:: and comnective 20(5.13)  9.80(6.80 ~14.20)
Common AEs * Nervous system disorders 20(5.13) 10.50(7.30 -15.00)
Infections and infestations 102(26.15) 46.50(39.20 -55.10) 0 related to CPY/SPS judged by the .5 5604 20(2.40 -7.40)
nvestigator
Pneumonia 24(6.15) 10.10(7.00 —14.60) Gastrointestinal disorders 8(2.05) 1.70(0.70 -4.20)
Upper respiratory tract infection 18(4.62) 10.10(7.00 —14.60) Constipation 5(1.28) 1.00(0.30 -3.30)
COVID -19 16(4.10)  9.10(6.20 —13.40) Abdominal pain 2(0.51) 0.30(0-2.50)
Urinary tract infection 14(3.59)  3.80(2.10-6.90) Gastric dilatation 1(0.26) 0.30(0-2.50)
Bronchitis 8(2.05) 2.80(1.40-5.60) Gastrointestinal disorder 1(0.26) NA
Metabolism and nutrition disorders 61(15.64) 31.80(25.90 -39.10) Vomiting 1(0.26) 0.30(0-2.50)
Hypokalaemia 26(6.67) 6.6(4.20 -10.40) Diarrhoea NA 0.30(0-2.50)
Metabolic acidosis 9(2.31) 5.20(3.20-8.70) Metabolism and nutrition disorders 2(0.51) 2.10(0.90 -4.70)
Gastrointestinal disorders 59(15.13) 23.40(18.40 -29.80) Hypokalaemia 2(0.51) 2.10(0.90 -4.70)
Constipation 17(4.36)  4.90(2.90-8.30) Skin and subcutaneous tissue disorders  1(0. 26) NA
Cardiac disorders 29(7.44) 14.00(10.30 -19.10) Rash 1(0.26) NA
Cardiac failure 10(2.56) 1.40(0.50 -3.70) Cardiac disorders NA 0.30(0-2.50)
General disorders 27(6.92) 15.40(11.50 -20.70) Atrial fibrillation NA 0.30(0 -2.50)

spi horacic and
Respiratory, thoracic anc 23(5.90) 14.00(10.30 ~19. 10)

mediastinal disorders

SOC : System organ class; PT: Preferred term;NA: No report; * : Common AEs were defined as those with >5% incidence by SOC and PT incidence >2%

(FAS-PI1).
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