Safety and Efficacy of Sodium Zirconium Cyclosilicate for Long-Term Treatment of Hyperkalemia in Patients With Chronic
Kidney Disease: Results From an Open-Label, Phase 3 Study
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Introduction Table 2. Patient Demographics and Baseline Characteristics SZC Dosing | Figure 4. Serum K* Over Time During the Maintenance Phase Table 3. AEs, Serious AEs, and AEs Leading to Discontinuation in >5%, >1.0%,
e The majority of patients with a baseline eGFR <30 (n = 235; 81.3%) and >30 mL/min/1.73 m? (n = 370;

eGFR <30 eGFR >30 and >1.0% of Patients, Respectively, Over 12 Months
: : : : : : _ o) ' ot ' ' i 2 : 2 ) )
e Hyperkalemia (elevated serum potassium [K*]) is a common electrolyte abnormality associated with mL/min/1.73 m?2 mL/min/1.73 m?2 81.7%) only required a total of SZC 30 g (administered as 10 g TID over 1 day) to achieve normokalemia | ~=- eGFR <30 mL/min/1.73 m® -e- eGFR =30 mL/min/1.73 m
- L e (n = 289) (n = 453) P Value and qualify for entry into the maintenance phase Correction eGFR <30 eGFR 230
Increased morbidity and mortality : ; 2 : 2
Age, years, mean = SD 64.8 + 13.0 62.9 + 13.1 >0.05 | | | | | | , | Phase Maintenance Phase mL/min/1.73 m mL/min/1.73 m
e Patients with chronic kidney disease (CKD), particularly those who are treated with renin—angiotensin— Male, n (%) 164 (56.7) 277 (61.1) >0.05 ° Durlng the maintenance IOhaSGl, patients Wlth a baseline eGFR <30 mL/ZmIﬂ_/ 1.73 me generally required a - | | o MedDRA Preferred Team, n (%) (n = 286) (n = 451) P Value
aldosterone system inhibitor (RAASI) therapy, are at a greater risk for hyperkalemia®® and may benefit R?/\(/:r?’t n (%) 223 (17.2) 394 (87.0) Yoo higher SZC dose than those with a baseline eGFR 230 mL/min/1.73 m* (Figure 2) | | AEs 237 (82.9) 245 (54.3) <0.001
: : Ite . . <V. :
A 27 (9.4 16 (3.5 0.01
from medical management of hyperkalemia Black/African American 40 (13.8) 48 (10.6) ~0.05 : nemia 9.4) (3-5) S
e Sodium zirconium cyclosilicate (SZC; formerly ZS-9) is a selective K+ binder approved by the United IR ol =) CIeE <00 - - = .- - - - E 55- 5.5 - Constipation 20105 17438 <0.001
A . Other 10 (3.5) 3 (0.7) <0.01 Figure 2. Dosing by Visit During the First 3 Months of the Maintenance Phase 3 Diarrhea 12 (4.2) 21 (4.7) >0.05
States Food and Drug Administration and the European Medicines Agency for the treatment of adult Geographic region, n (%) s Hoadach = = 0.05
patients with hyperkalemia United States 225 (77.9) 408 (90.1) <0.001 eGFR <30 mL/min/1.73 m? eGFR >30 mL/min/1.73 m? n g ; Hea ZC ° - g 4 7) 36( 8 ()) <O-O1
— SZC is thought to initially bind K* in the small intestine and remains bound as it transits through the Other countries? 64 (22.1) 45 (9.9) 59gQoD ©59gQD m10gQD m159gQD O 250- 5.0 - ypertension %l B v
large intestine and is excreted from the body in the feces ‘é‘fr'gr':‘tk'fg;n’:‘ne;;‘l_i :":an range: 58;3-(54 4—5273-30) 582-5(34103;-2) <<0060051 1004 — 100- B X & Nalfsea 30 (10.5) 26 (5.8) <0.05
— SZC 10 g reduced serum K* within 2.2 hours of the first administered dose in most patients* Serum K-, mmol/L, n (%) 2 - - | S W\i:i@ eripheral edema 20 (129 > 79 <009
’ ’ = i i Renal failure acute 23 (8.0) 10 (2.2) <0.001
. . . . <5.5 93 (32.2) 193 (42.6) <0.01 — — & 4.5 4.5
* In this post hoc analysis, we evaluated the efficacy and safety of outpatient SZC treatment for 5.5 to <6.0 137 (47.4) 195 (43.0) >0.05 = £ = EPET ESRIENER IEE (Infseieh 15 {es) 12 EA 05
hyperkalemla among patients with a basgllne estimated glpmerulgr filtration rate (eGFR) §30 Versus >6.0 59 (20.4) 65 (14.3) <0.05 @ 12, Urinary tract infection 33 (11.5) 25 (5.5) <0.01
>30 mL/min/1.73 m? who were enrolled in the 12-month, international, prospective, multicenter, i-STAT K+, mmol/L, mean (range)® 5.5 (5.1-6.9) 5.5 (5.1-7.3) <0.05 S S Vomit 16 (5.6 50 (4.4 0.05
open-label, single-arm, phase 3 study (ZS-005; NCT02163499) i-STAT K+, mmol/L, n (%) = = 00 = 30 o 200 20 200 a0 0 Off Drug g 0. @4 e
<55 144 (49.8) 248 (54.7) >0.05 o a o Serious AEs 88 (30.8) 70 (15.5) <0.001
5.5 10 <6.0 109 (37.7) 164 (36.2) >0.05 % 90 w90 ot Time (days) Acute renal failure 7 (2.4) 1(0.2) <0.01
= 36 (12.5) =l oLl c S ~/2 hours Acute respiratory failure 501.7 0 (0.0 0.01
eGFR, mL/min/1.73 m?, mean (range) 21.3 (4.3-29.8) 63.6 (30.0-178.5) Lo, Lo, . - P! y 1afil (.7) 0.0 =
eGFR, mL/min/1.73 m2, n (%) "g "g Day Cellulitis 4 (1.4) 3 (0.7) >0.05
_ <15 46 (15.9) 0 (0.0) o o Chest pain 5 (1.7) 6 (1.3) ~0.05
Study DeS|gn 15 to <30 243 (84.1) 0 (0.0) o o eGFR, mL/min/1.73 m? CP| O | 8 |15 | 22 | 29 | 57 | 8 |113 [ 141 [176 | 211 | 239 | 267 | 295 | 330 | 365 | OD T ———] 4 (1.4) 6 (1.3) ~0.05
e Adult outpatients (aged >18 years) with hyperkalemia (defined as K* >5.1 mmol/L; measured using a 30 to <45 0 (0.0) 173 (38.2) - 0. <30, n 279 | 279 | 278 | 269 | 266 | 265 | 249 | 238 | 223 | 214 | 211 | 194 | 185 [ 179 | 172 | 168 | 142 | 217 Osteomyelitis 2(0.7) 6 (1.3) ~0.05
point-of-care i-STAT device [Abbott Point of Care, Inc., Princeton, NJ, USA]) were enrolled g'g Ig zgg 8 288; 5373 (%3%) <30, mean SZC dose 100| 50 |50 |59 |64 |67 |71 |76 |79 |81 |85 (8890|9192 |92 |94 | - Pneumonia 10 (3.5) 4 (0.9) <0.05
— Patients with pseudohyperkalemia, diabetic ketoacidosis, or cardiac arrhythmias requiring immediate Comorbidity, n (%) ' ' yps_ =3 5 H E 3 31 E R B B 8 B H W o - >30, n 446 | 446 | 446 | 435 | 430 | 427 | 417 | 399 | 389 | 381 | 371 | 359 | 355 | 339 [330 | 321 | 292 |373 : : : : ' | |
L . . LY, 1 8 15 22 29 57 85 113 141 176 211 239 267 295 330 365 1 8 15 22 29 57 85 113 141 176 211 239 267 295 330 365 AEs leading to discontinuation 58 (20.3) 42 (9.3) <0.001
treatment and those receiving dialysis were excluded Heart failure® 55 (19.0) 54 (11.9) <0.05 Days Davs >30, mean SZC dose 100! 50 | 50 |53 157 |60 |63 1651|6870 7273173174 |74 |74 |75 | - Acute myvocardial infarction 3 (1.0 0 (0.0) T
— No protocol-mandated dietary restrictions or changes in RAASI therapy were required Diabetes mellitus 201 (69.6) 262 (57.8) <0.01 y y _ ' ' '
Hypertension 275 (95.2) 339 (74.8) <0.001 Day Day OD values were collected 7 + 1 day after the last administration of drug. Acute renal failure 8 (2.8) 1(0.2) <0.01
e During the correction phase, SZC 10 g three times daily (TID) was taken orally (as an odorless, tasteless, Concomitant medication use, n (%) 1 | 8 |15| 22|29 |57 |85 |113]141|176 [211 239|267 | 295|330 | 365 1 | 8 |15| 22|29 |57 |85 |113|141|176 [211 239|267 | 295|330 | 365 1, confidence nfenval; G corredtion phase; OB, off drug. Atrial fibrillation 3(1.0) 1(0.2) >0.05
white crystalline powder suspended in 40 mL of water with no rinses or in 180 mL of water with 2-30-mL RAA'\A\CSIIEEE?]ESﬁgrs ‘!I%% (82'92)) g:g 2461232; iggg " 286 |278 | 269 | 266 | 266 |250 | 239 | 223 | 214| 211 | 195 | 185 | 181|173 | 160|159 | | n 451 446| 435 430| 427 | 418| 399 | 3890 382| 373|359 | 355 | 340 332 | 323 305 Safet Cardiac failure 3 (1.0) 1(0.2) >0.05
: . . . . can a e . .
I’IHSGS) before meals for 2472 hours ARBs 79 (27.3) 74 (16.3) <0.001 ﬂnfsae"(;)zc 5.0|58|6.3|6.7|7.1|75|7.8(80|84|86(89[9.1[92[92[94|93 ':ose(s)zc 5.0153|95.7|6.0|62|65/6.7/69717273 7474747575 y . . . , , , Chronic renal failure 2 -d) 01(0.0) <007
o PatleﬂtS WhO aChleved I_STAT K+ 8.5_5-0 mmOl/I_ at aﬂy pOIﬂJ[ durlﬂg the COrl’eCthﬂ phase |mmed|ate|y D|L|}c§t'|aéss 151§ ((5542;) 128 2206)9) <>0000051 Zﬂ:scga(g)szc 50(5.0]/501!5.0!5.015.010.0/10.0/10.0/10.0/10.0/10.0/10.0/10.0/10.0/10.0 (I;ﬂ:s(ga(;)SZC 50]|50(50(50|50(50|50|50|50([50|50|50|50(50|15015.0 ° Seruin blcarboll:]]ate |feve|t)s lphcre§.|§§d frgm basellneézgi¥.8, and5-)the Change Was malntalned durlng the CongeSt|Ve Card|aC fallure 5 (1 7) 6 (1 3) >005
qualified to enter the 12-month maintenance phase during which patients received SZC 5 g once daily Loop 132 (45.7) 95 (21.0) i Mmaintenance phase 1or both € Subgroups on igure Dyspnea 3 (1.0) 2 (0.4) >0.05
— : ' ' As reported by site with no specific threshold.
(QD) to start ETLaerde ::? gg; ?; gg; <0600051 - 5 Bi b to L | O Ti Duri the Maint Ph I\/IeEjDR;\, I\/Ieél/iclal [\)/}gtionary forlFI%egurlatow Activities.
- : : - N : = - - — . igure o. bicaroonatie Leve ver 1ime vurin e iviaintenance dSe
e During the maintenance phase, the SZC dose was titrated to i-STAT K* <5.0 mmol/L according to Table 1 Combined medication® 14 (4.8) 23 (5.1) ~0.05 Efficacy 9 9
Calcium channel blockers 142 (49.1 111 (24.5 <0.001 , . .
Dihydropyridine 196 §43 6; 93 ((21 6)) <0.001 Correction Phase = eGFR <30 mL/min/1.73 m? -e- eGFR =30 mL/min/1.73 m? Li m itations
- - : i ; : : . . . . L Correction
Table 1. SZC Dosing Algorithm Non-dihydropyridine 17 (5.9) 15 (3.3) >0.05 e More than 80% of patients, regardless of their eGFR levels, achieved an i-STAT K* 3.5-5.0 mmol/L within .
aCentres in Australia, Europe, and South Africa. 24 h (F 3) Phase Maintenance Phase o . . .
Maintenance Phase "Based on patients in the correction phase intention-to-treat population. ours rigure | ® This is a post hoc analysis of a single-arm, open-label study with no placelbo arm
°Defined bageql on case repqrt form. " 30 -
Observed Current SZC Dose elquglltljggg tbholiﬁl?hz“zli(gedla%rgt’ltﬁisa.zide—Iike diuretics in combination with other medications. .Ié ° The generalizab”ity of these ﬁﬂdiﬂgS may be limited as the Z5-005 StUdy was not designed to evaluate the
. Statistical signifi determined using the Fish t test with th ti f ,weight, and serum and i-STAT K*, which was determined by t test. - - - - - - - ' ' '
Correction Phase K”,al mmol/L 5 g QoD 5 g QD 10 g QD 15 g QD A(?EI,Sellfwagigfe)rrllsli?fggrewvgi?ngeeﬁg]r:s; AUF?IIBH,gangeiotSnsﬁ;eIIXraeCceStSorV\glockeer;eli(/ICF?X,Ifnr?n?ar:l%io\:t/iil(g)id receptoruantagor:ist; SD, ste\ll;lwdlardvc\;eviation. | ’ Flgure 3. Proportlon Of Patlents AChle\"ng |'STAT K+ Durlng the -g o5 M —(O— —O — -0 O eﬁlcaCy and Safety Of SZC " the CKD DOIOU|at|Oﬂ
- il
. . Reduce to Reduce to Reduce to Correction Phase O —
3.0to 3.4 Discontinue n = g — = - i
Patients received SZC 5 g QoD 59QD 10 g QD . . . . MO =
Lan i Figure 1. Patient Disposition eGFR <30 mL/min/1.73 m? eGFR >30 mL/min/1.73 m? =9 m -
‘L? g ;12 gnri:lrr?gl/llisv-\ll-':-sr 3.5t0 5.0 No change No change No change No change g P - (: E 20 COI‘IC' USIONS
achieved | | : | : | >3.5-<5.0 mmol/L = >5.0-<5.5 mmol/L ®m >5.5-<6.0 mmol/L m >6.0 mmol/L % - | | - - |
>5.0t0 6.5 ncrease 1o nerease to nerease 1o No change Entered correction phase (n = 751) o e QOutpatient SZC treatment normalized K* levels within 72 hours and maintained normokalemia for up to
5gQD 10gQD 15gQD 00 4.9 3.9 {00 0.2 c  15- 12 months in patients with a range of eGFR values
aI|3aseol ont i—?’éat KC;[\)/aIule at visit. . " T _ ] i 33 | 5.3 o)
°Increase to only occurred if Kt >5.5 mmol/L. : : : : : -
Drg wers discontinued f putionts had & K- <3.0 or 6.5 mmolL 199 11.8 14.4 (e = e The AEs observed appeared consistent with the patients’” underlying conditions
Qob, every other day. 10 | | | | | | . — The greater incidence of AEs among patients with a baseline eGFR <30 versus >30 mL/min/1.73 m?
Discontinuation (n = 3; 1.0%) eGFR <30 mU/min/1.73 eGFR 30 mU/min/1.73 m? Discontinuation (n = 2; 0.4%) 0 50 100 130 200 250 300 350 may be related to more comorbidities, level of renal dysfunction, or use of other medications
e Two K* assessments were performed concurrently at each study visit: ot v i | (n =289, 38.5%) (=452 GaE O o (e P Q0% T . , . L
. o . | . . . . s e e i DU po- or hyserkalomia. (e 1000 3 < 47 hours Time (days) e Serum bicarbonate levels increased by the second week of SZC treatment and were maintained for
— I-STAT K* (immediately available) was used to determine study eligibility, duration of corrective treatment, Protocol violation (n = 1; 0.3%) < S S S 12 months in both eGFR subgroups
and SZC dose titrations during the maintenance phase j’E’ 50 84.3 100.0 42 50 75 9 94.7 Day
— Serum K* measurements from the central laboratory were used to evaluate efficacy outcomes .% o1 o .% o GFR. mUmin/173m2| cp | 8 | 15 | 22 | 20 | 57 | 8 | 176 | 267 | 365 . ThitS apahfti)s suggests thattSZ? effteﬁtiVez CO{retCtS hyperng(egwéa élfgg m;(i)ntali_r}s rjc>/r1m7c>é<ale2;nia on an
. . . . iscontinuation (n = 128: 44.89 scontinuation (n = 148: 32.8% ' ' 30, 286 276 268 264 261 247 238 210 179 142 outpatient oasIs even In patients with maodaerate 10 severe e < mL/min/ 1. m
o K* levels were measured daily during the 24—72-hour correction phase, weekly through the first month, ot (o Tt (D 6 G mainterance phase mainterance phase e e Jiifsﬁﬁaigt)ion (n = 14; 3.1%) - 61.8 o 64.4 :30,: 451 | 435 | 433 | 424 | 422 | 410 | 393 | 367 | 332 | 290
and every 4 weeks thereafter during the maintenance phase e e ol Wy Nl (n = 286; 99.0%) (n = 451; 99.6%) Tkl (A b
Met ECG withdrawal criteria (n = 6; 2.1%) Met ECG withdrawal criteria (n=1;0.2%) Bicarbonate, mmol/L, mean (95% CI) eGFR <30 mL/min/1.73 m? eGFR >30 mL/min/1.73 m?
e This post hoc analysis evaluated the efficacy and safety of SZC among patients with a baseline eGFR <30 AET:,"E;;_';‘;’!;?"” n=1;03%) AET;"E;Z_';_@!Z;”” 0 =1:0.2%) CP baseline 215 (21.1-21.9) 24.8 (24.5-251) References
versus >30 mL/min/1.73 m? Lot o oo (0 6 2196 ot o oo (0 e 23 2156 0 , , , , 0 . . . , MP Day 8 225 (22.1-23.0)" 25.7 (25.4-26.0)° L An N ot al. Gt Care, 2012466005
. . : . . . . . : ; _E. 4 70 : ; _ 199 70 _ — . N , etal Lrt are. ; : .
— Study end points were the proportion of patients achieving normokalemia by i-STAT K* during the PR e (S < > Batlent complianca (n=12 2.75%) n= 288 287 o1 8 n= 452 452 9 19 MP Day 365 22.9 (22.3-23.4)" 25.5 (25.1-25.8)' . | |
I + I I I I i :?lizg'lig(;natorsadlegs/iogn (n=4;1.4%) Investig(;ator ’decisign (n=4; 0.9%) B I 2 48 72 B I 24 48 72 2. Einhorn LM. Arch Intern Med. 2009’1 69(1 2)'1 196-1162.
cprrectlon phase, mean serum K* during the maintenance phase, change from baseline in sodium Sponsor’s decision (12 0.1%) Sponsar’ deciion, 1~ 3 07%) aseline 4 aseline 0001 v G baseline: P 0.0018 s GP baseline 3. Luo J, et al. Clin J Am Soc Nephrol. 2016:11(1):90-100.
blcarbonate |6V8|, and adverse events (AES) Other (n =6; 2.1%) Other (n = 10; 2.2%) Time (hOUFS) Time (hOUfS) At baseline, oral bicarbonate therapy was used by 45 (15.6%) and 17 (3.8%) patients in the eGFR <30 and >30 mL/min/1.73 m? groups, respectively, and was subsequently 4. Kosiborod M, et al. JAMA. 2014;312(21):2223-2233.

initiated by 22 (7.6%) and 5 (1.1%) patients, respectively, during the study period.
Cl, confidence interval; CP, correction phase; MP, maintenance phase.
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