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e Patients with end-stage kidney disease (ESKD) often exhibit anemia, which is primarily caused by decreased renal biosynthesis of e Atotal of 31 subjects were randomized and received >1 dose of study medication and comprise the full analysis set and the safety A 8.0 - Per-Protocol Population™ 1.2 = Placebo (n=7)
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* Erythropoiesis-stimulating agents (ESAs) effectively increase hemoglobin (Hb) levels in patients with ESKD, but pose significant e Major protocol violations were noted for 3 subjects randomized to sotatercept. One subject in the sotatercept 0.3 mg/kg dose group = = Sotatercept 0.5 mg/kg (n=7)
safety risks, including persistent hypertension, serious cardiovascular events, and increased risk of death.*® received multiple doses of EPO before, at, and immediately after randomization; 1 subject in the sotatercept 0.5 mg/kg dose group 5 119009 5 . 1215003 . D90001 = 4.0- 20 27 1.0 - = Sotatercept 0.7 mg/kg (n=>5)
e Although low Hb levels are linked to poor cardiovascular outcomes in ESKD patients,® ESAs do not modify this risk when targeting did not qualify for enroliment based on home BP evaluation, and 1 subject in the sotatercept 0.7 mg/kg dose group did not receive 0232003 0292006 0322002 = 2.0 1 00 04
Hb levels ranging from 13.0 to 15.0 g/dL.>"* a second dose at Day 28. These subjects were excluded from the prespecified per-protocol efficacy analyses. = = = o 00 ' - £
. . o . . . . = 0262002 | E ~ 0292009 | E = - ' T S
o Sotatercept (ACE-011) is an ActRIIA-IgG1 fusion protein ligand trap that binds with high affinity to activin A and other members e Baseline subject demographics and disease characteristics were generally similar across treatment groups (Table 1). E.-, 4 1 0262003 E.’ 4 - / \ E.-, 4 4 3 _o0- @ 0.8
of the transforming growth factor-f3 superfamily and acts during late-stage erythropoiesis to increase the production of mature . . e - = = | : = S -1.8 ‘2
erythrocytes. ® e The subject disposition is shown in Figure 2. § } §. § = —4.0 - -2.8 S
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e This 2-part, phase 2A, randomized, placebo-controlled study is the first trial to evaluate the pharmacokinetics (PK), safety, * Most study treatment discontinuations were due to the subject having treatment failure requiring rescue. g 3 ~ g 3 N g 3 L 6.0+ Sotatercept 0.3 my/kg, n=6 ©  (6-
tolerability, and Hb effect of subcutaneous (SC) sotatercept in ESKD subjects with renal anemia undergoing hemodialysis. Table 1. Baseline Demographic and Clinical Characteristics of Randomized Subjects (Full Analysis Set, N=31) P P P § -80- = Sotatercept 0.5 mg/kg, n=5 S 0.5
e |n Part 1 of the study, following administration of a single SC dose of sotatercept 0.1 mg/kg, PK parameters in subjects with ESKD E—— E 9. E 9. E 9. S _400- m Sotatercept 0.7 mg/kg, n=5 ‘_Ii
were similar to those observed previously in healthy postmenopausal women,'2 with a long half-life (21 days). acel 05 /kp = g kT 0. ~10.2 S 04-
e Sotatercept was not dialyzable and was well tolerated, with no observed changes in home blood pressure (BP).™ ﬁi% ° ' n";g ] 1 1 1 | >8P DBP 5
J Part. 2 of th.e study is an ongoipg, rgndomi;ed, single-blinq, placebo-coptrolled, muItipIe-.dose, sequential dose-espglation stuFIy in Age, mean (range), years 55.1 (39-76) 59.9 (36-79) 56.9 (42-76) 63.0 (39-76) |
subjects with ESKD on hemodialysis (consistent with subjects enrolled in Part 1) evaluating the PK, safety, tolerability, and efficacy Female. 9 > (950 5 (66.7 o5 4667 | 0.2 -
of SC sotatercept for the correction of ESKD-related anemia. omale, 7o (25.0) (86.7) {125) 186.7) 0- 04" 0 - B Full Analysis Set
e Subjects who maintained a stable dose of ESA for >6 weeks entered ESA washout until their Hb dropped to <10 g/dL and were then Racej n (%) ' ' ' ' ' " ' ' ' ' " ' ! ! ' ' ' ' 40 30 3.5
randomized to 4 escalating dose groups of SC sotatercept 0.3, 0.5, and 0.7 mg/kg every 28 days (up to 8 doses), and 0.7 mg/kg White 1(12.9) 3(33.9) 4 (50.0) 5 (83.9) 05 10 15_’ 20 25 30 05 10 1&:’ 20 25 30 0 5 10 15_ 20 25 30 _ 2.3 2.5 0.0 0.0 |
every 14 days (2 doses) followed by 0.4 mg/kg every 14 days (up to 13 doses), or placebo control, to evaluate both the dose level Black 5 (62.5) 6 (66.7) 4 (50.0) 1(16.7) Day After First Dose Day After First Dose Day After First Dose £ 20-
and schedule. Asian 2 (25.0) 0 (0.0) 0 (0.0) 0 (0.0) E 16 i Mean Peak Hb Response
e Treatment failures (Hb <9 g/dL) were rescued with ESA or transfusion. Ethnicity, n (%) & 0.0 1T T *The per-protocol population excludes data from those subjects with protocol violations and are censored for those subjects who required rescue in the first dose cycle.
* The current interim analysis describes the assessment of PK, safety, and efficacy with SC sotatercept 0.3, 0.5, and 0.7 mg/kg Hispanic 0(0.0) 2 (22.2) 4 (50.0) 2 (33.3) £ -0.7
crtl)rr}pareZdSWdith %Iacebo. IThefin;[]eri(;n analﬁsisdevaluated e;ll ds’}r(a ﬁlcgcrue: é(;r tl;fe sotategcept O.I3 and 0.f5 mg(lkg d%se grﬁupsI and d Non-Hispanic 8 (100.0) 7(77.8) 4 (50.0) 4 (66.7) Safety Assessments % —2.0 - = Placebo, n=8 Long-term Change From Baseline Hb Concentration
the first 28-day dose cycle of the 0.7 mg/kg dose group for PK, Hb, and BP effects, and cumulative safety throughout the planne Postdialvsis weiht ‘ 82 4 786 29,1 845 e An overview of treatment-emergent adverse events (TEAES) is summarized in Table 3. Subjects were followed for TEAES up to 112 = Sotatercept 0.3 mg/kg, n=9 Y - S - o
225-day treatment phase (up to eight 28-day dose cycles) and 112-day follow-up phase. BOZ - ySIS.V\;elg | mear:(’ /g ) 28'1 27'8 26'5 29'9 days after the last dose of study drug. Therefore, some TEAES occurred after initiation of ESA for rescue. £ 40- = Sotatercept 0.5 mg/kg, n=8 ) ]Ihet Tg goncentr?:[;on |tn Su?[JeCtS ;,Vhobre-cﬁ Ve sote):;ergept 05,0, 0F 0.t7 mgt/ 0 eé( t[lrl]bnedhatﬂreati_r mgrease fr|0 mdb'f[lsellnte |hn e
e At the time of the abstract submission, enroliment in the sotatercept 0.7 mg/kg dose group was ongoing. O asS INAEX, medn, K9/ ' : ' ' : : : : - : o> = Sotatercept 0.7 mg/kg, n=6 1St 19 1dys POSTLEALMENT VS. Plach; OWEVET, Hie Inbredsts WeTE NOL susiainet rough Hie Shilre dose yole (data not shown),
, Ty — ] 9.5 (8.9-9.9) 9.3 (7.3-10.5) 8.9 (7.1-10.0) 9.2 (8.2-10.0) o Mpst TEAEs were mlld or merrate in severity, unrelated to study drug, relatively similar between groups, and generally consistent S 0. suggesting the need for a dosing regimen of once every 2 weeks instead of the once every 4 weeks used in this study.
with subjects’ medical histories. S | —.7 e Hb levels throughout multiple dose cycles among subjects who did not have treatment failure requiring rescue were generally
M ETHO Ds Figure 2. Subject Disposition e A small decrease in calcium levels during follow-up in subjects who had received sotatercept 0.3 mg/kg was noted, without 80 <Bp - highest among subjects receiving sotatercept 0.5 mg/kg; longer-term evaluation of the sotatercept 0.7 mg/kg group is needed.
TEAEs of hypocalcemia. |
Key Inclusion Criteria End of Treatlment Phase o There Were no other Observed trends in Iaboratory, electrocardiogram, or vital Sign parameters, inCIuding StUdy ViSit and *The per-protocol population excludes data from those subjects with protocol violations and are censored for those subjects who had treatment failure requiring rescue in the first dose cycle.
e Adults receiving >3 hours of high-flux hemodialysis at each session for >12 weeks before screening 262008 Site closure intra-dialytic BP, in the sotatercept dose groups during long-term follow-up. Efficacy co N CLU SIO NS
e Adequate Hb response (>10 to <12 g/dL predialysis mean of 3 consecutive Hb concentrations) to stable doses of ESA (epoetin S 2002 e One subject developed low levels of anti-drug antibodies without consequence to PK, Hb effect, or safety. No injection site reactions e Baseline Hb levels in the per-protocol population were similar to the full analysis set (Table 1): 9.5, 9.3, 8.9, and 9.2 g/dL in subjects
alfa, darbepoetin) for >6 wee.ks before and during screening, excluding dose holds for high Hb (maximum dose: epoetin alfa & oot (igney ransolan or hypersensitivity reactions were observed in any subjects. FGC(?IVIHQ D|€_109b0, or sotatercept 0.3, 0.5,.and 0.7 mg/kg, respectively. | e Sotatercept exhibited dose linear PK characteristics, and a half-life of 21 to 26 days.
<500 [U/kg/week; darbepoetin <95 pg/week) o 262001 Withdrew consent* e During the first 28-day dose cycle, an Hb increase of >1.0 g/dL was achieved by 13% (placebo), 38% (sotatercept 0.3 mg/kg), o Al evels of 1ol h AEs simil " o)
e ESKD-related anemia: predialysis Hb of >8 to <10 g/dL after ESA washout o001 Convert to home dialysis 43% (sotatercept 0.5 mg/kg), and 60% (sotatercept 0.7 mg/kg) of subjects (Figure 5A); rescue treatment was required by All dose de‘éeps of sotatercept were well tolerated, with AEs similar to those observed with placebo and no trends toward
e Adequate iron status (transferrin saturation >20%) Bovds Withdrew consent! Table 3. Overview of TEAES, Regardless of Relatedness or Causality (Safety Population, N=31) 63% (placebo), 25% (sotatercept 0.3 mg/kg), 29% (sotatercept 0.5 mg/kg), and 0% (sotatercept 0.7 mg/kg) of subjects (Figure 5B). nereased Br
o KtV 1.9 or urea reduction ratio >65% B2 iem e The mean peak Hb increase in the first 28-day dose cycle was 0.0 g/dL in subjects receiving placebo, and 0.5, 0.8, and 1.0 g/dL in e Exposure to sotatercept was not associated with injection site reactions or hypersensitivity reactions. One subject developed
=1 =00 70 S 2120 Sotatercept - i - i anti-drug antibodies without PK, pharmacodynamic, or safety consequences
e Parathyroid hormone concentration <1,000 pg/mL, phosphorous <7 mg/dL, and total albumin-corrected calcium >8.0 to % £ 2 = Days on Study Drug Subjects recgwmg sotatercept 0.3, 0.5, and 0'7. ma/kg, respectlvgly (ﬁgure o) . - . . | - . - .
<10.5 mg/dL 52 o _ : Placebo 0.5 mg/kg — The ongoing washout of ESA effect (Hb decline before randomization) at the time of randomization was several times faster for e |n the first 28 days of sotatercept treatment, the proportion of subjects achieving the target Hb increase of >1 g/dL was
@ 262002 P Days of Follow-up S8 M) 1=t 1= the sotatercept groups compared with the placebo group and may have masked some of the treatment effect. dose dependent.
. . . 262003 idney transplan
Key Exclusion Criteria 42007 Days on Rescue Therapy Days on study (cumulative) 1,320 2371 1,845 645 _ _ _ . _ - _ _ e Mean peak Hb response in the first 28 days was dose related, with the sotatercept 0.7 mg/kg dose group having the highest
e Anemia due to non-renal causes B Withdrew consent N Stonoing Rl Figure 5. Subjects With (A) Hb Increase* or (B) Treatment Failure Requiring Rescue During the First 28-Day Dose mean peak Hb response (1.0 g/dL)
i ' ' SS  iors oPping rule” ® olopping Rule Days on study drug (cumulative) 514 767 867 440 _ iont ' '
o ESKD dye to mallgngncy or history of malignancy ks g o Cycle (Per-Protocol Population’) * This interim analysis indicates adequate and dose-dependent Hb responses and safety of sotatercept at 0.3, 0.5, and
e Systemic hematologic disease S uk 292000 Any TEAE 5 (62.5) 8 (88.9) 6 (75.0) 6 (100.0) A 30 - Hb Increase >1.0 g/dL From Baseline 0.7 mg/kg in patients with ESKD on hemodialysis.
e Peritoneal dialysis or compromised venous access 202009 e Changes i | in thi
ges in Hb suggest a shorter dose cycle of once every 2 weeks instead of once every 4 weeks, as used in this study, may
e Uncontrolled diabetes mellitus (HbA1C >9%), hypertension (home systolic BP [SBP] >160 mm Hg, home diastolic BP [DBP] 2o 62002 Any TEAE related to study drug 2(e.0) 2(e2.2) 0.0 1165 better maintain Hb levels in the target range.
. " QX .
>90.mm Hg), or.heart failure (New York Heart As;oma’uon class 23) o _ _ 8 g 212005 Any severe TEAE 1(12.9) 2(22.2) 2 (25.0) 1(16.6) 60 - L e Based on these results, a phase 2 study of intravenous and SC administration of escalating dose levels of sotatercept every
e Alanine transaminase and/or aspartate transaminase values >2x the upper limit of normal; C-reactive protein >50 mg/L at Sy 32200 14 days is ongoing (NCT01999582)
screening »n S 322002 1 : , , : , , , Any severe TEAE related to study drug 0 (0.0) 1(11.1) 0 (0.0) 0(0.0) 429, '
N %
e Red blood cell (RBC) transfusion <8 weeks before screening 0 50 100 150 200 250 300 350 1 serious TEAE 2 (25.0) 4(44.4) 1 (12.5) 2(33.3) 8 - 38%
* Anticipated or scheduled living donor renal transplant Study Day P
Death 1(12.9 0 (0.0 0 (0.0 0(0.0
Stu dy Design *This subject receiving placebo had elevated serum EPO levels, suggesting off-protocol EPO administration. ( ) ( ) ( ) ( ) R E F E R E N c ES
"Protocol violation. . . . o i
e This was a randomized, single-blind, placebo-controlled, sequential dose-escalation study in subjects with ESKD on hemodialysis ;S()L[J]t_){;auc;lirpy?;[]gstggpti)r;gségIgncirir;[s;ir?l;?;tglz\cz’iﬁgtiioerlltlzzijisan;estudy treatment was discontinued, and ESA rescue therapy was administered on Day 36, with continued follow-up. Subject was randomized in error with TEAEs in >2 subjects in any treatment group, n (%) 20 139% 1. Babitt JL, Lin HY. Mechanisms of anemia in CKD. J Am Soc Nephrol, 2012:23:1631-1634.
(Figure 1). sSubject remains in the study, still ongoing. | Fatique 1(12.5) 2 (22.2) 0(0.0) 0(0.0) —- 2. Jacobson LO, Goldwasser E, Fried W, et al. Role of the kidney in erythropoiesis. Nature. 1957;179:633-634.
3. McGonigle RJ, Wallin JD, Shadduck RK, et al. Erythropoietin deficiency and inhibition of erythropoiesis in renal insufficiency. Kidney Int. 1984;25:437-444,
Figure 1. Study Design: Part 2 Sotatercept PK pa 1(12.5) 2(22.2) 0(0.0) 0(0.0) 0- . . . | | | | . | . - .
. . . . : : : : 4. Eschbach JW, Egrie JC, D MR, et al. Correction of th f end-st | d th binant h thropoietin. Results of bined phase | and Il
e PK data, based on analysis of all subjects randomized to sotatercept 0.3, 0.5, or 0.7 mg/kg, are presented in Table 2. Placebo 0.3 ma/kg 0.5 ma/kg 0.7 ma/kg clnical sl N EnglJ Mied 19873167878, o o SR TS R R T SYNORITH, HEHn DT ST PEs T
56 solateret 0.3 mgh * Sotatercept exhibited dose-dependent increases in the serum drug exposure (maximum plasma concentration [C, ] and area under Constipation 1(12.5) 2(22.2) 1(12.5) 0(0.0 n=8 n=8 n=/ N=9 5. Singh AK, Szczech L, Tang KL, et al. Correction of anemia with epoetin lfa in chronic kidney disease. N Eng/ J Med. 2006;355:2085-2098.
Seeening and p to 8 doses the concentration vs. time curve to infinity [AUC, ]), with @ mean elimination hali-life (t,, ) of 21 to 26 days. Nause 1(12.5) 1(11.1) 1(12.5) 3 (50.0) B 80 - Treatment Failure Requiring Rescue 6. Fishbane S. Anemia and cardiovascular risk in the patient with kidney disease. Heart Fail Clin. 2008;4:401-410.
(Day —90 to Day —1) Placebo (n ~3) e Sotatercept concentration vs. time profiles for each subject included in the sotatercept 0.3, 0.5, and 0.7 mg/kg dose groups are 7. Besarab A, Bolton WK, Browne JK, et al. The effects of normal as compared with low hematocrit values in patients with cardiac disease who are receiving hemodialysis and
q28d, up to 8 doses shown in Figure 3. Viral infection 0 (OO) 0 (00) 0 (00) 9 (333) 630 epoetin. N Engl J Med. 1998;339:584-590.
SC sotatercept 0.5 mg/kg . . . . 8. Drueke TB, Locatelli F, Clyne N, et al. Normalization of hemoglobin level in patients with chronic kidney disease and anemia. N Engl J Med. 2006;355:2071-2084.
Screening and ljg ;)923%%223 Table 2. SOtatercept PK in ESKD SUbjeCtS on HemOdlalySIS (DOSG 1’ CVCIe 1) Hypertension 1(12.5) 3 (33.3) 0(0.0) 1(16.6) 60 - 9. Pfeffer MA, Burdmann EA, Chen CY, et al. A trial of darbepoetin alfa in type 2 diabetes and chronic kidney disease. N Engl J Med. 2009;361:2019-2032.
(Dags_g ;v;sg(;l;t_” oo 09 Sotatercept ol 5 (95.0 1 (111 0(0.0 1 (16.6 10. Pearsall RS, Canalis E, Cornwall-Brady M, et al. A soluble activin type lIA receptor induces bone formation and improves skeletal integrity. Proc Natl Acad Sci U S A.
1284, up 10 8 doses —— a (25.0) (11.1) 0.0 (16.6) 2 2008;105:7082-7087.
F0I1I(1)v2v- du: g?grsfa&or Parameter ' n=8 Dizziness 0(0.0) 0(0.0) 0(0.0) 2 (33.3) -_g. 40 - 11. lancu-Rubin C, Mosoyan G, Wang J, et al. Stromal cell-mediated inhibition of erythropoiesis can be attenuated by Sotatercept (ACE-011), an activin receptor type Il ligand trap.
SC sot(al;tejggzztzgg mg/kg and{:afety . . ' ' ' ' 5; 299 Exp Hematol. 2013;41:155-166.
SEcSrf\evr;glsghgﬂf / up 10 8 doses t ., median (min-max), day 8 (3-14) 9 (4-13) 7(6-9) Increased blood phosphorous 0(0.0) 0 (0.0) 0 (0.0) 2 (33.3) 25% X 12. Sherman ML, Borgstein NG, Mook L, et al. Multiple-dose, safety, pharmacokinetic, and pharmacodynamic study of sotatercept (ActRIIA-lgG1), a novel erythropoietic agent, in
(Day —90 to Day —1) \ Placebo (n ~3) Cmax, ug/mL 2.3 (46.8) 3.6 (23.4) 4.2 (41.9) healthy postmenopausal women. J Clin Pharmacol. 2013;53:1121-1130.
G28d, up to 8 doses AUC. . dayepg/mL 92.9 (35.3) 150.5 (31.6) 191.9 (60.8) 20 - 13. Wooldridge T, Kaplan M, Alcorn H Jr, et al. The pharmacokinetics and safety of a single-dose of sotatercept (ACE-011) in subjects on hemodialysis
oo’ Home BP Measurements and the effects of its murine analog (RAP-011) on anemia and in preventing bone loss in C57BL/6 mice with 5/6 nephrectomy [oral presentation].
_ (zsd%:g;‘;‘t‘i;‘é‘:‘p;gg Tﬁ{gfkggﬂd AUC,,, dayepg/mL 49.1 (42.2) 78.1(21.3) 93.7 (45.2) Presented at: American Society of Nephrology Kidney Week 2012; October 30-November 4, 2012; San Diego, CA.
SEcSrZevggsghgﬂf up 1o 13 doses (n ~9) t day 22.5 (14.1) 21.1 (46.9) 25.8 (28.8) e At the end of the first dose cycle, home BP measurements revealed small changes from baseline in SBP and DBP that were 9- 0%
(Day~90 to Day 1) Placebo (1 ~3) CL/F. mL/day 246 (28.6) 260 (33.1) 280 (78.2) generally similar in magnitude in subjects receiving placebo or sotatercept 0.3, 0.5, and 0.7 mg/kg in the safety population (Figure 4). Placeho | 0.3 ma/kg | 0.5 ma/kg | 0.7 ma/kg |
q14d, up to 15 doses ) ) )
V/F L .0(30.7 7.9 (29. 10.4 (45. ' - - ' - n=8 n=8 n=/ n=>5 . .
JF, 8.0 (30.7) 9 (29.8) 0.4 (45.8) e During the 225-day, long-term treatment phase, home BP measurements showed no consistent or dose-dependent change from This study was sponsored by Celgene Corporation.

CV%=percent coefficient of variation; t _=time to C__; min-max=minimum-maximum; AUC,, =AUC up to 28 days; CL/F=oral clearance; V /F=apparent volume of distribution.

*Sotatercept PK was not evaluated in 1 subject receiving sotatercept 0.7 mg/kg.

Note: Data are expressed as median (min-max) for t _and geometric mean (CV%) for other parameters. All parameters were estimated according to a 1-compartment model; the 28-day data may not be sufficient for
accurate estimation in some subjects.

baseline among subjects in any of the treatment groups (data not shown).

Note: All randomized subjects continued treatment with sotatercept 0.3, 0.5, or 0.7 mg/kg or placebo for up to 8 doses™ unless they had treatment failure requiring rescue or discontinued early.
*At sotatercept 0.7/0.4 mg/kg, all randomized subjects continued treatment for up to 15 doses unless they had treatment failure requiring rescue or discontinued early.
28 days after the 6th subject is dosed with sotatercept in each dose group (0.3, 0.5, and 0.7 mg/kg), an interim analysis will occur to evaluate PK and safety before opening the next dose group.

*Hb increase defined as >1.0 g/dL increase from baseline.
"The per-protocol population excludes data from those subjects with protocol violations and are censored for those subjects who had treatment failure requiring rescue in the first dose cycle.
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