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INTRODUCTION

Sotatercept Improves Anemia, Vascular Galcification, and Bone Loss In Patients

With End-Stage Kidney Disease on Hemodialysis

John Havill'; Nelson Kopyt4 Daniel Coyne’; Michael Weiswasser*; William T. Smith*

'Kidney Specialists of Southern Nevada, Las Vegas, NV: “Lehigh Valley Health Network, Allentown, PA; *Washington University, St Louis, MO; *Celgene Corporation, Warren, NJ

Table 2. Baseline Demographics and Clinical Characteristics of Randomized Subjects (FAS, N=43)

Home BP Measurements
e At the end of the first dose cycle, small changes from baseline in home systolic BP (SBP) and diastolic BP (DBP) measurements

Table 5. Mean Baseline and Change From Baseline in Abdominal Aorta Total Agatston Scores and Square Root
Transformed Total Volume Scores*

TH-PO038

Figure 4. Proportions of Subjects With >2% Increase in Femoral Neck Cortical BMD

Sotatercept . . .
e Patients with end-stage kidney disease (ESKD) exhibit anemia, primarily caused by decreased renal biosynthesis of 0.5 ma/kg - 0.7 ma/kg 0.7/0.4 mg/kg were generally similar among subjects receiving placebo or sotatercept 0.3 mg/kg, 0.5 mg/kg, 0.7 mg/kg, and 0.7/0.4 mg/kg o 100 -
erythropoietin (EPO). n=9 n=6 in the safety population (mean change in SBP: -0.1, 5.2, 4.7, —1.4, and —4.0 mm Hg, respectively; mean change in DBP: 2.4, otatercept
: Placebo 0.3 mg/k 0.5 mg/k
e ESKD also gives rise to renal osteodystrophy (ROD) and vascular calcification (VC), integral components of chronic kidney é\ge’ T‘ea“((/r?“ge)’ years 55;12((3365;)76) 5969(?66;)79) 56-19((1422;)76) 61-77((7379;)76) 55-10((1269;)72) 3.6, 4.0, 2.4, and 0.3 mm Hg, respectively). 4 n=g ) n=g )
. . . . . . . - . emale, n (% ] . _ ] ]
disease-mineral and bone disorder (CKD-MBD), which is strongly associated with unacceptable morbidity and mortality.” Race. n (%) e Proportions of subjects with >20 mm Hg increase in SBP at any time during the study were 46%, 11%, 25%, 67%, and 33% A — 30
* Sotatercept (ACE-011) is a type Il activin A receptor (ActRIIA)-IgG1 fusion protein that binds with high affinity to activin A White 3 (27.3) 3 (33.3) 4 (50.0) 7 (77.8) 1(16.7) in the placebo or sotatercept 0.3 mg/kg, 0.5 mg/kg, 0.7 mg/kg, and 0.7/0.4 mg/kg groups, respectively, and with 20 mm Hg 73
and other members of the transforming growth factor- superfamily; by blocking signaling through the ActRIIA receptor, Black 6 (54.5) 6 (66.7) 4 (50.0) 1(11.1) 4 (66.7) increase in DBP at any time during study were 18%, 0%, 13%, 0%, and 0%, respectively. Baseline total Agatston score 6,498.8 0,472.7 3,618.5 1,862.1
sotatercept stimulates erythropoiesis®* and decreases CKD-MBD-related bone resorption and VC.> Asian 2(18.2) 0(0.0) 0(0.0) 0(0.0) 1(16.7) _ _
| | | _ | o | _ Other 0(0.0) 0(0.0) 0 (0.0) 1(11.1) 0(0.0) e During the long-term (225-day) treatment phase, home BP measurements showed no consistent or dose-dependent change % Change from baseline total Agatston score 58 4 29 9 173 74 —
e |n an ongoing 2-part, randomized, single-blind, placebo-controlled trial, sotatercept is being studied for the correction of Ethnicity, n (%) from baseline among subjects in any of the treatment groups. = 60 -
anemia and improvement of measures of CKD-MBD in subjects with ESKD on hemodialysis (HD). Hispar,ﬂc 1(9.1) 2(22.2) 4 (50.0) 2 (22.2) 1(16.7) Square root transformed total volume score X
: . (&
e |n Part 1 of the study, a single subcutaneous (SC) dose of sotatercept 0.1 mg/kg in subjects with ESKD demonstrated a long Non-Hispanic 10 (90.9) 7(77.8) 4 (50.0) 7(77.8) 5(83.3) | D
half-life (21 days) and good tolerability, with no observed changes in blood pressure (BP).6 EoztdialySiS-Wdeight, mear:(, I;g 2 2g? ;gg ;2; 22? 2;2 Pharmacokinetics Baseline square root of total volume, mm3 39.0 46.2 33.1 27.4 ci% 40 -
o _ _ o _ ody mass index, mean, kg/m . . . . . e ) : - - -
e The current interim analysis of Part 2 describes the pharmacokinetics (PK), safety, and hemoglobin (Hb) effects of sotatercept, R iy 9.5 (8.9-0.9) 0.3 (7.3-10.5) 8.9 (7.1-10.0) 9.3 (8.2-10.0) 0.0(8.2-9.7) * So;atercept ;’Xh[[?]'ted dosetdei[pendentt!ncreases Itn t,h‘]f, s_f[;rum.tcliqrug eXpOSllj_re’_ astmee;]Sl:][ eIC; by frgix;mggn dplasma concentration Change from baseline square root of total volume, mm? 3.4 11.1 1.2 13
explores its effects on VC and bone mineral density (BMD) using quantitative computed tomography (QCT), and builds on a and area under the concentration-vs.-time CUrve 1o Infinity, with a mean elimination haft-iite ot 21 10 29 days. %0
previous report.” e Among subjects with paired QCT measurements at baseline and Day 225 (n=21), differences in baseline bone biomarker et ot Agatston nd stvare reat tanefomad, ota vl soores rents lower lovate oG o 1ects Qvalaple for each parameter may vary 20 -
and Agatston scores were observed between groups, with values for these indicating more severe ROD and VC, respectively, Efficacy
among the placebo subjects (Table 3). Hb Eff
METHODS acts
0
* In an ongoing study of sotatercept in HD subjects for the correction of anemia, subjects responding to an erythropoietin- Table 3. Mean Baseline Biomarker, Volumetric BMD, and Agatston Scores of Subjects With Paired QCT * Mean c/r:(anges fron} bzsellr}ﬁ to peak Hb respon1se in the first 28 days for/thf placebo orI sotatercept 0.3 mg/kg, 0.5 mg/kg, Figure 3. Proportion of Subjects With <15% Progression in Abdominal Aorta Total Agatston Scores 0
stimulating agent (ESA) were washed out of their ESA effect until Hb was <10 g/dL, and then randomized (3:1) to receive Measurements 0.7 mg/kg, and 0.7/0.4 mg/kg groups were —0.1, 0.5, 0.8, 0.8, and 0.5 g/dL, respectively. Placebo Sotatercept Sotatercept Sotatercept
escala.tlng dose levels of sotatercept (0.3 mg/kg, 0.5 mg/kg, or 0.7 mg/kg SC) or placebo every 28 days for up to 8 dose Sotatercept e During the 225-day treatment phase, the proportions of subjects achieving Hb increase >1 g/dL, Hb >10 g/dL, or both Hb n=4 0.3 mg/Kg 0.5 mg/Kg 0.7 mg/Kkg
cycles; subjects randomized to a 14-day dose group received sotatercept _0.7 mg/kg given every 14 days for 2 doses, then Placebo 0.3 ma/k 0.5 ma/k increase >1 g/dL and Hb >10 g/dL, or requiring rescue varied in relation to dose for the sotatercept 0.3 mg/kg, 0.5 mg/Kg, ] 100 -5 -5 —4
0.4 mg/kg (0.7/0.4 mg/k 14 d lacebo for up to 13 doses (Figure 1). Treatment failures (Hb <9 g/dL) wer UL T 100 N N N
4 mg/kg (0.7/0.4 mg/kg) every 14 days or placebo for up to 13 doses (Figure 1). Treatment failures (Hb <9 g/dL) were n=4 n=6 n=>5 and 0.7 mg/kg dose groups and the associated placebo-control subjects for which there are available long-term study data
administered ESA and/or red blood cell transfusion (rescue therapy). Baseline whole PTH, pg/mL 209 2 104.8 135 5 100 4 (Figure 2).
e QCT scans of the hip, lumbar spine, and abdominal aorta were obtained at baseline and after the 225-day treatment phase. BSAP, ug/L 24.0 18.0 13.2 15.5 | | | o | | 30
, _ P1NP, ng/mL 548.3 376.2 468.4 437.5 e The sotatercept 0.7/0.4 mg/kg dose group is ongoing and not included in this analysis; however, the mean time to rescue was 80 -
* Interim results are reported for PK, safety, home BF, and Hb in the placebo and sotatercept 0.3 mg/kg, 0.5 mg/kg, 0.7 mg/kg, CTX, pg/mL 3,152.3 2,062.5 2,266.8 2,246.5 similar between the 0.7/0.4 mg/kg dose group (4 subjects rescued, 100.3 days) and the 0.7 mg/kg dose group (5 subjects
and 0.7/0.4 mg/kg groups; data from the 0.7/0.4 mg/kg dose group is incomplete, and evaluation of this group is ongoing. Total hip integral BMD, mg/cm? 276.8 286.6 280.0 281.0 rescued, 99.4 days).
VC and BMD effects at Day 225 are also described for the placebo and sotatercept 0.3 mg/kg, 0.5 mg/kg, and 0.7 mg/kg Femoral neck cortical BMD, mg/cm? 640.5 667.0 593.1 594.8 — 60 CONCLUSIONS
roups; such data are not yet available for the 0.7/0.4 mg/kg dose group. Lumbar spine (L1, L2) BMD, mg/cm? 140.1 125.6 149.1 118.7 e\_o, 1 . . .
Jrotp Y I Jroup VC total AZatst(on sco:e* ’ 6.498.8 9472.7 3618.5 1.862.1 | | | | | @ e Sotatercept was well tolerated over 225 days (up .to eight 28-day do_se cyc!es), with an acceptable safety profile in
| ___ | | | | Figure 2. Proportions of Subjects With Hb Response or Rescue During the 225-Day Treatment Phase (FAS)* O subjects with ESKD on HD and without increases in home BP. In subjects given sotatercept 0.7/0.4 mg/kg on a 14-day
; ] PTH=parathyroid hormone; BSAP=bone-specific alkaline phosphatase; P1NP=pro-collagen type 1 N-terminal propeptide; CTX=C-terminal type 1 collagen telopeptide. 2 . . . . .
Figure 1. Part 2 Study Design = 40 dose cycle, cumulative safety appeared to be consistent with the other dose groups, although data are still accruing.
Safety Assessments A Hb R < 33 e Sotatercept treatment with 0.3 mg/kg, 0.5 mg/kg, and 0.7 mg/kg doses every 28 days was associated with dose-
SO SO O Mgk | e Among subjects who received >1 dose of study medication, AEs were mostly mild to moderate in severity, unrelated to study 100 - esponse dependent Hb improvements (achieving target increase >1 g/dL and target range 10-12 g/dL) that were generally
sEcgf\emnghanf 52 {093;%%22; for:Ja; t: ?'533;‘1 dﬁfeiswr'e;;ﬂr;(;“;edﬁ'mr?t?r,i:g“:;’r.y- OIS O PIEEERD drug, relatively similar in type/severity between groups, and generally consistent with subject medical histories (Table 4). 90 1 I " M M HD increase >1 g/dL 20 - sustained over multiple dosing cycles. An ongoing dose group with 14-day dosing (0.7/0.4 mg/kg) did not improve Hb
washou = : : : _ . T :
(Day -90 to Day 1) acabo 1 -3 28 days ater 6th subect s dosed with soatercept 0.3 mghkg, evaluate. » Serious AEs were generally considered unrelated to the study drug, did not lead to discontinuation, and resolved with 30 :g >10 g/dL oL and Hb <10 @/l 78 78 efficacy in the first 28 days; however, time to rescue was similar to that in the 0.7 mg/kg dose group.
q28d, up to 8 doses PK and safety : ' Increase 2 dn >
continued therapy. o/ alE ) 67 e In this small interim dataset evaluating exploratory QCT data measured at baseline and Day 225 (after up to eight
Sotater(cr:]efg )882%3 mg/kg /3"5 r?n”;}ir;“éfﬁéﬂé’fﬁi rvvulg fgrétiggseegfi:reesr;trvg::uzztitrercept e No deaths were reported in any of the sotatercept dose groups. 70- 63 0 | | | | 28-day dose cycles), there was an apparent effect of sotatercept on multiple parameters of CKD-MBD, including slowing
Screening and i 10 8 doses discontinued early N e Two deaths occurred in the placebo group; neither was considered related to study treatment (n=1, Day 148, cardiomyopathy: = 60 - 50 50 Placebo Sotatercept Sotatercept Sotatercept progression of VG, increasing femoral neck cortical bone mass, and slowing the increase in lumbar spine bone mass.
s ngéacfﬁ?o‘%aﬁles vt K ;r?t;hszlfj:tj;d s doseq il sofiercept 05 Mok n=1, Day 186, worsening coronary artery disease). £ 90- n=3 0.3 mg/Kkg 0.5 mg/kg 0.7 mg/kg — Differences between the groups at baseline may have influenced these results. The placebo group exhibited higher
) (db) —_— . . . .
o | ol phase " * Eleven subjects had AEs of hypertension. The distribution and severity of events were not dose-dependent. All events were 2. 40 - 33 33 n=5 n=5 n=5 baseline serum levels of bone turnover markers and higher Agatston scores indicative of more severe ROD and VIC,
S‘“‘*[ﬁﬁféf&%ﬁ mg/kg 2&;‘;‘2?;2;;25% sn:gigtm:gggggggf jﬁ‘f‘giﬁ:g‘;ﬁ - g‘g fgtry mild to moderate in severity, and most resolved, with transient, non-persistent increases in BP. Many events occurred weeks A 30- 7 potentially increasing the chance of observing differences on these measures between the placebo group and the
bl | uptosdoses | uness rescued or discontinued carly after the last dose of study drug and/or after rescue with epoetin was initiated. ’0 " " 22 sotatercept groups.
(Day —90 to Day —1) \, ngLaCES?O(% ;g)ses 587%3@3 gmastgbgic; rllsd 1%?2% with sotatercept e Persistent but minor clinical [aboratory changes were observed with some sotatercept doses, including: » Sotatercept may address significant unmet needs in the treatment of anemia and CKD-MBD in patients with ESKD.
Al randormived subiects wil — Decreased calcium levels, without AEs of hypocalcemia (sotatercept 0.3 mg/kg, 0.7 mg/Kg, and 0.7/0.4 mg/Kkg). 10 - _ _
Sotatercept SC 0.7 Ma/kg G140 | oo reamont for I to , , _ , 0 - . . — Additional data from the ongoing sotatercept 0.7/0.4 mg/kg dose group are expected to further substantiate the
Screening and 2 "03133’;“:3 3(;82-:(219@;9 q14d | 15 doses' unless rescued or — Decreased follicle-stimulating hormone (expected pharmacodynamic effect, sotatercept 0.7 mg/kg and 0.7/0.4 mg/kg). Placebo Sotatercept Sotatercept Sotatercept QCT Volumetric BMD Measurements efficacy and safety findings observed in the other dose groups.
= di tinued earl . .
q14d, up to 15 doses with?;s’;aa’ltefcrept, :\I/Jaljl?gteISPKO:r?d safety genera”y first 7 CyC|eS for 0.7/0.4 mg/ kg)' BMD measurements.
e No other trends in laboratory, electrocardiogram, or vital sign parameters were observed, including study visit and intra-dialytic « The proportion of subjects with >2% gain in femoral neck cortical BMD was determined.? Sotatercept treatment was
*If Hb levels are >11 g/dL and h t returned to <11 g/dL by Day 36 (Day 29 + 7 days) of a dosi le, sotatercept/placebo doses 2 to 8 may be delayed until Hb is <11 g/dL. BP. in any sotatercept dose group during long-term follow-up. _ e _ 09! _ _ ) ) ' _ ]
Subjectwillbe dosed when Hos <1 L. e e e = ! " IO ) " o B B B EHb<9g/dL Rescue associated with increases in the proportion of subjects with a >2% increase in femoral neck cortical BVID (Table 6; Figure 4). REFERENCES
11f Hb levels are >11 g/dL and have not returned to <11 g/dL by Day 19 (Day 15 + 4 days) of a dosing cycle, sotatercept/placebo doses 2 to 15 may be delayed until Hb is <11 g/dL. e One subject developed low-level anti-drug antibody titers without consequence to PK, Hb effect, or safety. No injection site or 100 - 1

Subject will be dosed when Hb is <11 g/dL.

RESULTS

e A total of 43 subjects were randomized and received >1 dose of study medication and comprise the full analysis set (FAS) for
the efficacy and safety analyses; subject disposition is summarized in Table 1.

e A total of 28 subjects discontinued the study drug and received rescue therapy (Table 1); among these, 1 placebo subject
was discontinued from the study drug because of an adverse event (AE) of fatigue and was subsequently rescued. The most
frequent reasons for early termination from the study were withdrawal of consent in 5 subjects (all but 1 [placebo] occurred
after discontinuation of study drug due to rescue) and kidney transplant in 2 subjects.

e Baseline subject demographics and clinical characteristics were generally similar across the treatment groups (Table 2).

Table 1. Disposition of Randomized Subjects (FAS, N=43)

Sotatercept

0.5 mg/kg 0.7 mg/kg
n=8 n=9 n=6

0.7/0.4 mg/kg

Days on therapy, mean (range) 56.6 (13-213) 85.2 (22-213) 108.4 (22—-226) 152.2 (45—-225) 98.6 (38—2095)
Subjects requiring rescue, n (%) 9 (81.8) [ (77.8) 4 (50.0) 5 (55.6) 3 (50.0)
Subject withdrawals due to an AE, n (%) 1(9.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

hypersensitivity reactions were observed in any subjects.

Table 4. Overview of AES

Sotatercept

Placebo : 0.5 mg/kg 0.7 mg/kg
n=11 n=3 n=9 n=6

0.7/0.4 mg/kg

Subjects (%)

90 - I 89

80 -

70 - 63
60 -

50 -

40

30 -

20 -

10 -

0 - . .

Placebo

Sotatercept Sotatercept
0.3 mg/Kkg 0.5 mg/kg

Sotatercept
0.7 mg/kg

Subjects, n (%)
Any AE 9 (81.8) 8 (88.9) 6 (75.0) 9 (100.0) 3 (90.0)
Any AE related to study drug 3 (27.3) 2 (22.2) 0 (0.0) 4 (44.4) 1(16.7)
Any severe AE 3 (27.3) 2 (22.2) 2 (25.0) 2 (22.2) 0 (0.0)
Any severe AE related to

study drug 0 (0.0) 1(11.1) 0(0.0) 0(0.0) 0 (0.0)

>1 serious AE 4 (36.4) 4 (44.4) 1(12.5) 7 (77.8) 1(16.7)
Death 2 (18.2) 0 (0.0) 0(0.0) 0(0.0) 0 (0.0)

AEs in >2 subjects in any treatment

group n (%)
Fatigue 2 (18.2) 2 (22.2) 0(0.0) 1(11.1) 1(16.7)
Pain 1(9.1) 2 (22.2) 0 (0.0) 0(0.0) 0 (0.0)
Constipation 1(9.1) 2 (22.2) 1(12.5 0 (0.0) 0 (0.0)
Nausea 1(9.1) 1(11.1) 1(12.5 3 (33.3) 0 (0.0)
Hypertension 2 (18.2) 4 (44.4) 0(0.0) 5 (55.6) 0 (0.0)
Fall 2 (18.2) 1(11.1) 0(0.0) 1(11.1) 0 (0.0)
Type 2 diabetes mellitus 0 (0.0) 0 (0.0) 0(0.0) 2 (22.2) 0 (0.0)
Dizziness 0 (0.0) 0 (0.0) 0(0.0) 2 (22.2) 0 (0.0)
Increased blood phosphorous 0 (0.0) 0(0.0) 0 (0.0) 2 (22.2) 0 (0.0)

Placebo Sotatercept 0.3 mg/kg Sotatercept 0.5 mg/kg Sotatercept 0.7 mg/kg
43.8 68.8 46.4 99.4

*Values for Hb increase >1 g/dL, Hb >10 g/dL, or both Hb >1 g/dL and Hb >10 g/dL are censored for those who required rescue treatment. One placebo subject had elevated serum EPO levels,
suggesting off-protocol EPO administration.

Days to Rescue, Mean (FAS)

QCT VC Measurements

e The changes from baseline in abdominal aorta total Agatston scores are provided in Table 5. The proportion of subjects with
<15% progression in abdominal aorta total Agatston scores is shown in Figure 3.

e |n high-turnover ROD, trabecular bone mass increases, as measured by lumbar spine trabecular BMD, without a reduction in
vertebral fracture rates in ESKD compared with the general population.®'™ In this setting, the increased trabecular bone mass
IS of poor quality.” Sotatercept appears to slow the increase in trabecular bone mass in the lumbar spine (Table 6).

Table 6. Mean Baseline and Percent Change From Baseline in Femoral Neck Cortical and Mean Lumbar Spine
(L1, L2) Trabecular BMD

Sotatercept

Placebo 0.3 mg/kg 0.5 mg/kg
n=4 Nn=6 n=>5

Femoral neck cortical BMD
Baseline BMD, mg/cm? 640.5 667.0 593.1 594.8
% Change from baseline BMD (n) —-1.4 (4) —-1.4 (5) 1.6 (5) -0.1 (4)

Lumbar spine (L1, L2) trabecular BMD
Baseline BMD, mg/cm? 140.1 125.6 149.1 118.7

% Change from baseline BMD (n) 10.9 (4) 8.0 (6) 0.5 () 4.5 (6)

Note: The n reflects the number of randomized subjects with paired QCT assessments; actual number of subjects available for each parameter may vary.

10.

11.

This study was sponsored by Celgene Corporation.
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