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INTRODUCTION RESULTS RESULTS (cont)
e Myelodysplastic syndromes (MDS) are a heterogeneous group of diseases Patients * Body weight (Wt) positively correlated with luspatercept clearance and its Predictors of RBC-Transfusion Independence " 5 Pradicted F f Batinte Anbiovin s To ot 1o o ;
| . . < . - o | | S - - . - igure 5. Predicted Frequency of Patients Achieving Target Luspatercep
dzuzelisilzzg by Ineliselye aniiepelzss lzmling 1o el * As of July 20, 2016, preliminary data were available for 66 patients: volume of distribution (P < 0.01) in population pharmacokinetics analysis, e Among patients with a transfusion requirement of > 2 RBC units/8 weeks and

supporting weight-based dosing Serum AUC at Various Dose Levels

e Luspatercept (ACE-5306) is a modified activin type IIB receptor that acts as -~ 22 LTB patients (baseline Hb levels 6.4-10.1 g/dL) baseline EPO < 500 U/L.:
a ligand trap to block inhibitors of late-stage erythropoiesis in the TGF-£ — Clearance (L/day) = 0.544 x (Wt/78)0813

suberfamilv? — 44 HTB patients (baseline transfusion burden 4—18 units/8 weeks) — Baseline transfusion burden was a significant predictor of achieving RBC :
P y . . — Volume of distribution (L) = 10.5 x (W1t/78)99% transfusion independence (RBC-TI) > 8 weeks (Table 2)
e In bh 5 studies. | ; tled to i R obin (Hb) level * Median age was 72 years (range 27-90) and 41% of patients were female |
annz rzzicti?):s Iiis{raunsspfss?gfwesugen (i)nm(;rt?:r?tessvlvr;th(Tr::ggn(;ti:)nn(ell P)roevr?osstic e Of 39 patients eligible for individual dose titration: e Baseline transfusion burden (i.e. LTB vs HTB) and erythropoietin (EPO) level had — Higher AUC was associated with greater rates of RBC-TI > 8 weeks after g
. . P . . 2 J no significant effect on luspatercept pharmacokinetics accounting for baseline transfusion burden (Table 2) =
Scoring System (IPSS)-defined Low- or Intermediate-1-risk MDS — 49% experienced > 1 dose escalation (to 1.33 mg/kg) in the first 3 months g
— 15% experienced 2 dose escalations (to 1.75 mg/kg) in the first 3 months Relationship Between Serum Exposure and Efficacy Relationship Between Serum Exposure and Adverse Events :E; _
OBJ ECTIVE PharmaCOKinetiCS * Increase In |uspatercept serum AUC was apprOXImately proportlonal to dose ¢ There was no apparent I’e|atIOnShIp between |uspaterCept serum exposure and % ) Patients achieving target AUC for:
(Table 1) Severlty Or frequency Of drug_related AES (Flgure 4) .;TTZZz14?23?;;26\;/:1?:9:50tlon in transfusion
e To characterize the pharmacokinetics of luspatercept and to explore the * Luspatercep;c phatrmaczjolfln(_ettrlfﬁ were Sdeqlfltely d(jesc;rlpedtpy a e Among LTB patients who were transfusion-free on treatment, higher .
exposure-response relationship for efficacy and safety in patients with one-compartment modaet With inear absorption and elimination luspatercept AUC correlated with greater Hb increase (P = 0.001) (Figure 1) Phase 3 Starting Dose and Target AUC o 06 os 10 T T s s | | |
IPSS-defined lower-risk MDS, thereby informing selection of the starting dose — Dose-dependent increases in serum drug exposure (AUC and C__ ) are . . . o Dose (mg/kg)
in phase 3 studies of luspatercept in KADS J J shown iinabIe ] J &P ( ax) e Among HTB patients, AUC correlated with transfusion burden reduction in e Population pharmacokinetics simulation predicted that: | | | |
patlents W|th base“ne EPO S 500 U/L (P < 001) (Flgure 1) but nOt |n patlents . . . . . . AUC, area under the curve; Hb, hemoglobin; HTB, high transfusion burden; LTB, low transfusion burden; RBC, red blood cell.
— Half-life of luspatercept in serum was approximately 10-14 days across with baseline EPO > 500 U/L — A starting dose of 1.0 mg/kg would result in 90% of LTB patients achieving

doses (Table 1) target AUC (123 day-ug/mL) for HI-E (Figure 5)
METHODS e | uspatercept AUC correlated with rate of IWG HI-E responders for LTB A starting d £1 9 e d it in 50% of HTB patient Hievi CONCLUS'ONS
- ] patients, HTB patients with baseline EPO < 500 U/L (Figure 2), and the 2 groups - Astaring dose of 1.1 mg/kg wou reSfJ n 00 patients achieving
Table 1. Summary of Luspatercept Pharmacokinetic Parameters in the combined (Figure 3) target AUC (157 day-ug/mL) for HI-E (Figure 5) e Higher luspatercept serum exposure was found to correlate with greater rates of

Study Design Base Study — A higher dose may be required in some patients to achieve target AUC IWG HI-E for both LTB and HTB patients

* Pharmacokinetics, safety, and efficacy data were collected from two phase 2 S associated with a reduction in transfusion burden of > 4 RBC units/8 week e Exposure-response modeling and pharmacokinetic simulation support the
studies (base and extension; NCT01749514 and NCT02268383) of luspatercept Parameter® 0'12::"3/ kg 0.2i '_"g/ kg 0'52 Tg’ kg Mi T%/ kg 1'°n"193/’k9 1'32 T%/ kg ”ﬁ Tg’ k8 | 10 mg/kg Figure 2. Response Rate by Exposure in Weeks 1-15 for LTB and HTB Patients use of a starting dose of 1.0 mg/kg, with intra-patient dose escalation up to
for the treatment of anemia in patients with IPSS-defined lower-risk MDS (n=3) (n=3) (n=3) (=6 | (=3) (n=6) (n=3) (n=31) Table 2. Predictors of RBC-TI > 8 Weeks Among Patients With a Transfusion 1.75 mg/kg according to HI-E response

e Patients were categorized by baseline transfusion burden: K . 1/day 0.16(89) | 0.32(70) | 0.47(229) | 1.02 (105) | 0.38 (178) | 0.35(69) | 0.41(243) | 0.45(116) VWG HI-E Response Rate by Serum Exposure (LTE) 'WE HI-E Response Rate by Serum Exposure (HTE) Requirement > 2 RBC U/8 Weeks and Baseline EPO < 500 U/L e A phase 3 study of luspatercept in regularly transfused ring sideroblast-positive

patients with Revised IPSS Very Low-, Low-, or Intermediate-risk MDS is
ongoing (the MEDALIST study; ClinicalTrials.gov identifier: NCT02631070)

— Patients requiring < 4 red blood cell (RBC) units in the 8 weeks prior to study
start and with baseline Hb < 10 g/dL were classified as low transfusion T a0 days 9 (8-19) 66-7) | 6(-10) | 2(2-8) | 5310 | 6(4-12) | 6(2-10) | 6(2-10)
burden (LTB)

Predictor of RBC-TI Odds Ratio (95% ClI) Pvalue

3. Platzbecker U, Giagounidis A, Germing U, et al. Haematologica.
Figure 4. Relationship Between Drug-Related AEs and Luspatercept Serum Exposure 2016;101(S1):abstract S131.

4. Cheson BD, Greenberg PL, Bennett JM, et al. Blood. 2006;108(2):419-425.

_ . o , C_.ug/mL | 0.66(30.0) | 0.92(79.6) | 2.49(30.1) | 4.64 (48.2) | 4.67 (14.4)| 8.47(21.9) | 10.4(18.2) | 6.16 (29.2)
— Patients requiring > 4 RBC units in the 8 weeks prior to study start were z 2 Ln(Baseline transfusion burden) 0.047 (0.0020.326) 0.0004
classified as high transfusion burden (HTB) AUC, 247 (60.8) | 25.9(59.1) | 72.7 (39.6) | 117 (37.0) | 102 (29.7) | 239 (43.6) | 235(10.6) | 148 (30.8) : : —— — _ — 1. Fenaux P, Ades L. Blood. 2013;121(21):4280-4286.
day Mg/ml— ':c T AUC, area under the curve; Cl, confidence interval; EPO, erythropoietin; RBC, red blood cell; Tl, transfusion independence.
S S 2. Attie KM, Allison MJ, McClure T, et al. Am J Hematol. 2014;89(7):766-770.
Treatment t,, days 14.4(47.9) |12.1 (110.0)| 14.0 (45.8) | 14.7 (32.6) | 8.9 (48.7) | 13.8(41.4) | 9.71 (27.1) | 11.3 (43.7) & %

* |n the base study, luspatercept was administered by subcutaneous injection

. CL/F, ml/day | 340 (46.4) | 751 (84.8) | 455(47.9) | 486 (36.3) | 831 (31.5) | 431 (41.4) | 596 (10.3) | 512 (32.5
once every 3 weeks, for up to 5 doses, to sequential cohorts y (46.4) (84.8) (47.9) (36.9) (31.9) (41.4) (10.3) (32.9)

* The base study included: V/F, L 7.1(36.0) |13.1(187.3)| 9.2(38.9) | 10.3(21.6) |10.7(51.2)| 8.6(27.0) | 8.3(16.5) | 8.3(38.6) Eff i AUC
_ Baseline transfusion: ecto Effect of Cmax Effect of Cavg

- A dose_escalation phase, Wlth ﬁxed doses ranging from O 1 25 mg/ kg tO ;?Jla:i?)IZEZsgiazjei?)i(i:r?tgﬁg:?g;zq%e;]:;)r:e-l:%aé rérllf;i ret‘rsn gﬁ?mzf;ifrrnzaeq (coefficient of variation, %) for the other parameters; all parameters are estimated by fitting Bal?/le(lgizrrl 2U806?§7/dL 5.I:\3/I33§2r? AL\JLj8C:V\CIe762kS 141 167 56 55 6.7 8.3 Ac KN O W L E D G E M E N Ts

1 - 75 mg/kg AUC, area under the curve; CL/F, clearance; C__ , maximum serum concentration; K, absorption rate constant; t,, serum half-life; T _, timeto C__; 13tc; 145 > 145Ito 276 23 toI 136 > 136 Ito 259 (n=15) (n=2) (n=15) (n=2) (n=15) (n=2)

. _ . o V/F, volume of distribution. Serum AUC (day-pg/mL) Serum AUC (day-pg/mL) 18 i laen rporation mmit. N nd A leron

— An expansion cohort, with a starting dose of 1.0 mg/kg followed by individual o | - | o | | . TS study was gponsored by “elgene borpora (') S tori N a‘ C hooelero

dOse tltratlon up tO 1 75 mg/kg 262 zige:t;;v(;tignbzzeg;e erythropoietin > 500 U/L were excluded. Median AUC was used as a cut-off to divide patients into 2 groups for analysis (< median o _ ° Pharma, Cambl’ldge, MA, USA The authOFS rece|Ved ed Itorlal aSS|Stance

Figure 1. Serum Drug Exposure Versus Hb Increase in LTB Patients and RBC low transtusion with berden; RBO, red blood cell. o9t mprevement; FTS, pgh fransiusion burdens TS, Inferational Horing Group: LTE I 3 and printing support in the preparation of this poster from Excerpta Medica
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e Patients completing the base study were eligible to enroll in an extension study,

: .. : i James O’Reilly, PhD), supported by Celgene Corporation. The authors are full
where patients continued to receive luspatercept once every 3 weeks for up to Transfusion Burden Reduction in HTB Patients by Baseline EPO Level ( ! ) SUPP Yoo P g

responsible for all content and editorial decisions.

Crmax (ng/mL)

S years HTB: RBC Transfusion Burden Reduction by Baseline EPO Level
LTB: Mean Hb Change (15 Weeks) EPO < 100 U/L EPO 100-500 U/L EPO > 500 U/L

Figure 3. Overall Rate of IWG HI-E Response Versus Luspatercept Serum Exposure
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e Patients who experienced treatment interruption for > 3 months before enrolling veptercentdoso o spatercent dose groun Luspatercept dose group Luspateroept dose group
in the extension study received a starting dose of 0.8 mg/kg, followed by dose Qoonta @100 moNg O pronata @ 1 mane batiedalibd Vot ® 025mgly @ 100nghg

@ 0.25 mg/kg @1.75 mg/kg O 075mg/kg @ 1.75 mg/kg @ 0.5 mg/kg © 1.33 mg/kg ®05mgky @ 1.33 mg/kg

titration, and were treated as “new” patients in the exposure-response analysis © o7t @ roomatg o 0Tt

y=0.236 + 0.0122x, y=-0.172-0.043x, y=4.98-0.05x, y=-1.85+0.00158x,
r?=0.85, P=10.000 r?=0.56, P=0.003 r?=0.37, P=0.012 r2=0.0034, P=0.836
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@ HTB (IWG HI-E: transfusion decrease > 4 RBC units/8 weeks)
LTB (IWG HI-E: mean Hb increase > 1.5 g/dL without transfusion)
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Grades 1-2 Grade 3 o AEs Grades 1-2 Grade 3 No AEs Grades 1-2 Grade 3

Severity of AEs Severity of AEs Severity of AEs D I S c L 0 s U R E S

Frequency of AEs, number of patients (%) _
Mean AUC, i N.C., A.L., S.R.: Celgene Corporation —

day-pg/mL No AEs Grades 122 Srade 3¢ employment, equity ownership. D.M.W.,
K.M.A.: Acceleron Pharma — employment,

equity ownership. X.Z.: Acceleron Pharma
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Study Endpoints
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* The main exposure endpoint was area under the luspatercept serum
concentration—-time curve (AUC)
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e Clinical endpoints included Hb level increase, transfusion reduction, and
drug-related adverse events (AEs) in weeks 1-15
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Trial Registry: NCT01749514
and NCT02268383
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AUC < 139 day-pg/mL (n = 33 25 (75.8 7(1.2 1(3.0
$2ee3 oo - gL (=399 759 12 0 — employment. M.L.S.: Acceleron Pharma

120 120 ' ' ' AUC > 139 day-pg/mL (n = 33) 24 (72.8) 8 (24.2) 1(3.0) - employment, equity ownership, patents
Serum AUC (day-pg/mL) and rOya|t|eS.
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RBC Transfusion Change (U/15 weeks)
RBC Transfusion Change (U/15 weeks)
RBC Transfusion Change (U/15 weeks)
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e Responders were defined as patients achieving erythroid hematologic
improvement (HI-E) per International Working Group (IWG) criteria:*
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— For LTB patients, a Hb increase of > 1.5 g/dL sustained for 8 weeks

Figure shows number of responders/number of patients in each AUC group.
Shaded area represents 95% confidence interval for predicted mean.

_ For HTB patlents a tranSfUSIOn reductlon Of > 4 RBC unlts over 8 WeekS AUC, area under the curve; EPO, erythropoietin; Hb, hemoglobin; HTB, high transfusion burden; LTB, low transfusion burden; RBC, red blood cell.

AUC, area under the curve Hb, hemoglobin; HI-E, erythroid hematologic improvement; HTB, high transfusion burden; IWG, International Working Group; ® Two grade 3 AEs were reported; 1 in the low-AUC group and 1 in the high-AUC group. No grade 4 AEs were reported.

LTB, low transfusion burden; RBC, red blood cell. AE, adverse event; AUC, area under the curve; Cavg, average serum concentration; C__ , maximum serum concentration.
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