LDL Cholesterol Reduction with BMS-962476, An Adnectin Inhibitor Of PCSK9: Results Of A Single Ascending Dose Study
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SAFETY
+ Main additional inclusion criteria were; Healthy male and female subjects (body mass index [BMI] = 18.0 to Table 2. Baseline Demographics » There were no deaths or discontinuations due to AEs.
35.0 kg/m?, aged 18 to 65 years) as determined by medical history, physical examination, ECGs, vital signs, » Two subjects experienced serious adverse events (SAESs) that were considered not related to study drug; 1 subject
A b S t r aCt and clinical laboratory evaluations were eligible to participate in dose panels 1 to 6. Statin+  Statin+ ot Total Total experienced a severe cerebrovascular accident 28 days following administration of Treatment A (0.01 mg/kg BMS

% Male and female patients (BMI = 18.0 to 37.0 kg/m?, aged 18 to 75 years) on stable statin therapy and LDL-c Sr: (/J;;Ol Srg %(03 Sﬁf ”2-1 Sr: ”‘2-3 '\rg /E-l 'n\: /:23 SC/?él fnC/?(-S PO IV PEO SS(t:agg; SC N Ste;ticrw ol 962476, SC) and 1 subject experienced a moderate episode of noncardiac chest pain 4 days following administration of
Background: BMS-962476 is an anti-human proprotein convertase subtilisin/kexin type 9 (PCSK9) Adnectin- > 100 mg/dL and triglycerides <200 mg/dL were eligible to participate in dose panels 7 and 8. Women were not Ng_: Ng_: Ng_: Ng_: Ng_: Ng_s e Ng_: h e e new Newr New Mo 0.3 mg/kg BMS-962476, IV. _
based protein therapeutic formatted with 40 kDa branched polyethylene glycol developed to prevent PCSK9-LDL of childbearing potential. All women had to have had a negative pregnancy test within approximately 24 hours Aoy - - - - - = NZo = = = = = - - = > Atotal of 31 (48.4%) of 64 subjects reported at least 1 AE; 7 (10.9%) of 64 subjects reported AEs that were
receptor binding and reduce LDL cholesterol (LDL-C). We report safety, tolerability and efficacy of single prior to dosing with study drug. Mean (SD) ;198.2 1415685 288.2 ]f‘06'738 211.2 1426;588 1503.388 28; ;183.2 ;161.2 1523.639 199049 1408.393 553030 508(0.70) conS|dereq rglated to study .drug and 27 subjects (42.2%) repprted AE.'?‘, gonglder_ed not r(_elated to study drug.
ascending subcutaneous (SC) or intravenous (IV) doses of BMS-962476 in healthy subjects on diet or statins : . Age, n (%) eE . meme ke el e E e e e (e :WTenﬁ]galor'ty of AEs considered to be related to study drug involved injection site reactions (erythema, edema, and
and LDL-C >130 or >100 m /dL, respectively (NCT01587365). O b J t :65 6(100.0) 5(83.3)  6(100.0) 6(100.0) 6(100.0) 6(100.0)  6(100.0) 5(833)  8(100.0)  4(100.0)  3(75.0) 23(95.8)  12(100.0) 11(91.7)  61(95.3) . . . N
Methods: At each dose 8 su%jects wgre rand{)Enized 3:ltoa s)ingle SC or IV dose of BMS-962476 or placebo e C I V eS GeﬁdeeSr, n (%) e > _The_ most common AES. reportec_l (by more than 1 SUb.Je.Ct) were headac_he, back pain, cough, dermatl_tls contact,
(PBO). Treatment began in diet oy subjects with 0.01 mylkg SC and based on tolerabily escalated Primary salety and tolerabilty objectives; R Y I I N D D D D R e s o e 1oaction, musculoskeleta chest pain, and
sequentially to 0.03, 0.1 and 0.3 mg/kg SC, followed by 0.3 and 1.0 mg/kg IV. Subjects on statins received 0.1 » Numbers of subjects with serious adverse events (SAESs), deaths or discontinuations due to adverse events A > Np ¢ fgth EE , idered clini IOII ' )1‘ t J g
and 0.3 mg/kg SC doses. Free PCSK9 and LDL-C were measured but remained blinded. Subjects were confined (AEs) ’ e 2033 106n)  4@67)  4Gen  2(83 1067 5@33 53 4C00) 2000 3(780)  11(458)  3(50) 10633 BELE one ot the Aks were considered clinically signiticant. _ S _
for 5 days post-dose and then followed as outpatients. > AE’ ¢ iniection sit i entiallv clinicallv sianificant ch 1 vital i 4 elect 4 Afican Americen | £©07)  5(@833)  2(383) 2333 4(667)  5(@833)  1(167)  1(167)  4(00)  2(500)  1(250) 13(342)  9(750)  2(167)  31(484) > There were no qther cllnlcgl!y remarkable vital sign measurements, physmal examination findings, or physical _
Results; Of 64 randomized subjects 60 completed the 43 day study. There were no deaths or discontinuations S or Injection site reactions, or potentally clinically significant changes In vital signs and electrocaraiogram BMI(kg/md) mean 2917 2852 2078 3033 2740 3053 2007 2808 2898 2890  27.35 20.45 28.97 28.58 28.97 measurement fln.dlngs nor cllr_wlcally remarkable trends from baseline to discharge in vital sign measurements, physical
—_— (ECG) parameters_ (SD) (3.822) (4.459) (3.664) (2.708) (3.835) (3.148) (5.487) (4.483) (3.901) (2.069) (2.290) (3.534) (3.724) (4.804) (3.666) examlnatlon flndlngs, or phyS|Ca| measurement assessments.

due to AEs. There were 2 serious adverse events (SAE) considered unrelated to study-drug. BMS-962476 was

well tolerated and AEs were similar to PBO. Maximal dose-related reductions of LDL-C up to 48% occurred > There were no clinically remarkable trends observed in laboratory findings.
between day 4 and 14 (Table). Doses >0.3 mg/kg reduced free PCSK9 >90%.

Conclusion: BMS-962476, a novel and effective anti-PCSK9 therapeutic agent, rapidly reduces free PCSK9 and
LDL-C, and in this first in human study was well tolerated and had no notable safety signals.

Secondary objectives were as follows:
» To assess the PD effects of single SC or IV doses of BMS-962476 on plasma unbound (free) PCSK9 Figure 2. Percent Change from baseline in PCSK9
concentrations and serum LDL-C

» To assess the effects of BMS-962476 on total cholesterol (TC), high density lipoprotein-cholesterol (HDL-C),

» There were no AEs based on electrocardiogram (ECG) findings nor were there any findings that were assessed as
clinically significant by the investigator.

very low density lipoprotein-cholesterol (VLDL-C), and triglycerides E - o - SU m m ary
B a C k g r O u n d > To assess the effects of BMS-962476 on total apolipoprotein B and A-1 serum concentrations § - & - B oo B oo }

> T he eff f BMS-962476 on total plasma PCSK9 concentration £ o i i i s ﬂ‘ l o o .

. Tg ::2: tS i r?g(lae ed((:)tsseoPK aﬁdgc?ose 2 r(()) p;?tti% ngﬁé O?Bncﬂ:g-g%;%g?‘orl s\fv?n ;SC or IV administration i Bl E 5% > OV?faH, BMS-962476 was safe a_nd well to_lerated following single SC and IV dosing in healthy subjects and
» Proprotein convertase subtilisin/kexin type 9 (PCSK?9), is a serine protease mainly synthesized in the liver > To assess the absolute bioavailability of a single SC dose of 0.3 mg/kg of free and total BMS-962476 = ] ; A ;O T In patler!ts with hype-rcholesterolemla on statin therapy. -
that is secreted into the plasma where it plays a significant role in regulating hepatic LDL receptors and > To assess the frequency of anti-BMS-962476 antibodies (immunogenicity) following single SC and IV doses ey e " s o™ s ko oo ionme ™ sss o sevmena > 'no patients on Stat'(’: background therapy BMS-962476 a single SC dose of 0.3 mg/kg reduced free PCSK9
promoting their degradation and consequently plasma low-density lipoprotein (LDL) cholesterol levels.:2 of BMS-962476 - | o | i i >90% and LDL-C 48% from baseline. o _
> Inhibitors to PCSK inhibitors, particularly monoclonal antibodies, have been extensively studied in phase 1 ® - . m » There was a dose related decrease from baseline in plasma free PCSK9 and total PCSK9 concentrations
and 2 and appear to be effective, safe and well tolerated.3 A phase 1 single ascending dose study with a Exploratory objectives were as follows: g o= g = £ - 2 observed following SC, SC + statin, and IV doses of BMS-962476 compared to those with placebo with a
siRNA has also been reported to be effective at reducing both PCSK9 in the plasma along with LDL-C > To assess the effects of BMS-962476 on other lipid and cardiovascular risk biomarkers including but not 1 i 0 greater effect observed in diet only subjects compared to patients taking statins. |
reduction.10 limited to lipoprotein a (Lp[a]) and high sensitivity C-reactive protein (hs-CRP), as appropriate . - m “h m > There was a dose-related decrease from bas_ellne n LDL'.C levels observed foIIowu_wg the SC, SC + sta’_un, and
> BMS-962476 is an anti-human proprotein convertase subtilisin/kexin type 9 (PCSK9) Adnectin-based protein > To compare the PD effects of BMS-962476 in normal healthy subjects and in patients with statin therapy ol B o IV doses of BMS-962476 compared to those with placebo with a greater LDL-c-lowering effect observed in

R SR e rocesan S W BRI B om » = & patients taking statins compared to healthy subjects. However, the duration of the effect appeared to be greater
in healthy subjects.

» There was a decrease from baseline in total apolipoprotein B levels that paralleled reductions in LDL-C
observed following SC, SC + statin, and IV doses of BMS-962476 compared to those with placebo.

therapeutic formatted with 40 kDa branched polyethylene glycol developed to prevent PCSK9-LDL receptor
binding and reduce LDL cholesterol (LDL-C).

e—e-¢ TRT H (Statin+SC 0.1 mg/kg) €64 TRT | (Statin+SC 0.3 mg/ky)
EFEE TRT L (SC Placebo + Statin EFERH TRT L (SC Placebo + Statin)

» We report a randomized, double-blind, placebo-controlled, ascending single-dose study to evaluate the St a-t I St I C al CO n S I d e r a-t I O n S

safety, pharmacokinetics and pharmacodynamics of BMS-962476 in otherwise healthy subjects with elevated

Figure 3. Percent Change from baseline in LDL cholesterol (LDL-C)

LDL-C on diet alone and in patients on background statin therapy. Safety Analyses: N N | > Cmax_, AUC(0-T), and AUC(INF) of total and free BI\/_IS_-962_476 all increased with increasing dose of BMS-
> All recorded AEs were listed and tabulated by system organ class, preferred term, and treatment. Injection s o e B e By : 962476 in a dose-proportional manner for the SC administration.
: site reactions were evaluated as AEs. Vital signs, any significant physical examination findings, and clinical 5 G o ;. ;. » There did not appear to be an effect of total BMS-962476 plasma concentrations on the change from baseline
M at er | al S & M et h O d S laboratory test results were listed and summarized by treatment. Electrocardiogram readings were evaluated by . . QTcF.
the investigator and abnormalities, if present, were listed. = = €+ > No subject had a positive antibody response.
> The trial was approved by the Institutional Review Board governing the clinical site. All patients reviewed and Pharmacodynamic Analyses: L ° A L T - h T > BMS-962476, an aniPCSK9 adnectin shows promise as an alternative to monoclonal antibodies 1o reduce
signed Informed Consent prior to any study procedures. The trial was registered (NCT01587365) and carried » Summary statistics were t_abulated_by treatment (dose and route of administration) for plasma unb_ound (free) = w : : circulating PCSK9 and LDL cholesterol.
out between May 2012 and May 2013. Sixty-four subjects participated in this clinical trial, including 48 who and total _PCSK9 _concentratlons; fasting serum totql cholesterol, LDL, HDI__, and VLDL cholesterol; triglycerides; I ]
received BMS-962476 and 16 who received placebo. total apollpc_)proteln B and A-1, and the corres_pondlng changes from baseline. Each pqrqmete_:r and = Refe r e n C eS
> Patients and Study Design: This was a randomized, double-blind, placebo-controlled, sequential panel, corresponding changes were plotted versus time by treatment (dose and route of administration). -
p_artlally overlapplr!g single asc_endlng dose study in heqlthy a_dult SUbJECt_S with LDL-c 2_1 30 and <190 mg/dL on I ILambert G, Sjouke B, Choque B, Kastelein JJ, Hovingh GK. The PCSK9 decade. J Lipid Res 2012;53:2515-24.
diet only or on statin therapy with LDL-c = 100 mg/dL. Eight diet-only subjects were assigned to each of up to 6 R eS u I tS 2Stein EA, Swergold GD. Potential of proprotein convertase subtilisin/kexin type 9 based therapeutics. Curr Atheroscler Rep
separate and sequential SC and IV dose panels and treated on Day 1 with single doses of BMS-962476 or EFFICACY - PCSK9 AND LIPID RESULTS 2013:15:310.
placebo at escalating doses of 0.01, 0.03, 0.1, and 0.3 mg/kg SC, and 0.3 and 1.0 mg/kg IV, respectively. _ » Plasma free PCSK9 concentrations observed following SC doses of BMS-962476 and SC + statin treatments 3Giugliano RP, Desai NR, Kohli P, et al. Efficacy, safety, and tolerability of a monoclonal antibody to proprotein convertase subtilisin/kexin
> The 2 highest SC doses that were safe and well tolerated in diet-only subjects were then administered to 8 BASELINE PARA_‘METERS' . . _ _ compared to placebo except with the 0.01 mg/kg SC dose. The decrease in free PCSK9 concentrations type 9 in combination with a statin in patients with hypercholesterolaemia (LAPLACE-TIMI 57): a randomised, placebo-controlled, dose-
patients on statin therapy per panel. See the Study Schematic Figure 1. Atotal of 153 subjects were screened, 64 subjects were eligible, randomized and received study drug, and 60 appeared to be greater with increasing dose of BMS 962476 (Figure 2) with a greater effect observed in ranging, phase 2 study. Lancet 2012;380:2007-17. - _ _ o
N subjects completed all required study visits. The baseline demographics are shown below in Table 1. __ subjects on diet alone compared to that in patients taking statins (Figure 2). Decreases were >90% of baseline ;K;Srer:]mol\r/]lgihicrgtt in,nK|2:i (;]rl?t’s, evtv i?rl{ Eﬁl(;?glxbfea;tegélggﬁn :g?;/?gmg EOE)? ;n;r:]%%?nr;zlegnggagé tgl%rgpr?;igbgogg:trrt;fsdsu%t;;s;nék;ﬁdn type
il —_ SCO01 SCO003 SC 01 SC 03 IV 01 IV 03 SC01  Sc0d statin+ 0@ TR gin g with the 0.1 and 0.3 mg/kg doses in diet only and 0.3 mg/kg statin treated patients. Lancet 2012;388:)11992-2006. P | | P P g
Ko 5l a. | snsceosmereer mg/kg  mgkg  mglkg  mgkg  mgkg  mgkg  mg/kg  mg/kg  SCPBO IVPBO  SCPBO - SC v sC Total » There was a decrease from baseline in LDL-C levels observed following SC doses of BMS-962476 and SC + 5Raal F, Scott R, Somaratne R, et al. Low-density lipoprotein cholesterol-lowering effects of AMG 145, a monoclonal antibody to
Figure 1. Study flow chart ot i 83 el s Disposition N=6 N=6 N=6 N=6 N=6 N=6 N=6 N=6 N=8 N=4 N=4 N=24 N=12 N=12 N=64 statin treatments compared with placebo except with the lowest 0.01 mg/kg SC dose. In general the decreases proprotein convertase subtilisin/kexin type 9 serine protease in patients with heterozygous familial hypercholesterolemia: the Reduction
S — o [T f:n*ggf;fze ’ 6 6 6 6 6 6 6 6 8 4 4 24 12 12 64 in LDL-C increased as dose increased with a greater effect observed in patients taking statins. However, the of LDL-C With PCSKO Inhibition in Heterozygous Familial Hypercholesterolemia Disorder (RUTHERFORD) Randomized Trial.
T Subjects . . . . 5 . . . . 5 . ) " . 60 duration of the effect appeared greater in subjects on diet alone. Decreases in LDL-c were also observed for Circulation 2012;126:2408-17. _ o _ o
V%QZ/*: i sét:bj)é'c?s(n;z » There was a decreqse from baseline in total apolipoprotein B Ie\{els observed following SC doses of BMS "Roth EM,pMcKenney JM, Hanotin C, Asset G, Stein EA. Ato’rvastatin with or without an antibody to PCSK9 in primary
—_— completing the ~ 0(0.0) 0(0.0) 0(0.0) 1(16.7) 1(167) 0(0.0) 0(0.0) 0(0.0) 1(125 1(250) 0(0.0) 1(42) 1(83) 0(0.0) 4(63) 962476 and SC + statin treatments compared to placebo except with the 0.01 mg/kg SC dose. The decrease hypercholesterolemia. N Engl J Med 2012;367:1891-900.
s | S Sétg:s):):fgﬁot appeared to be greater as dose increased with a greater effect observed in diet-only subjects compared to that 8McKenney JM, Koren MJ, Kereiakes DJ, Hanotin C, Ferrand AC, Stein EA. Safety and efficacy of a monoclonal antibody to proprotein
sfffﬂl‘ completing the in patients taking statins. Decreases in apolipoprotein B were also observed for both of the IV doses compared convertase subtilisin/kexin type 9 serine protease, SAR236553/REGN727, in patients with primary hypercholesterolemia receiving
o [ study, n (%) to placebo. Total apolipoprotein A-1 levels followed a similar pattern to that of subjects receiving placebo. ongoing stable atorvastatin therapy. J Am Coll Cardiol 2012;59:2344-53. |
 ows9sa7s Subject 9Stein EA, Gipe D, Bergeron J, et al. Effect of a monoclonal antibody to PCSK9, REGN727/SAR236553, to reduce low-density
s [ 9 ‘é‘(’)‘;g‘:;‘iw 000) 0(0 0(0 1(167) 1(67) 000 000 000 17125 000 000 1(42) 1(83) 0(0.0) 3(47) . lipoprotein cholesterol in patients with heterozygous familial hypercholesterolaemia on stable statin dose with or without ezetimibe
N L ost to DI S C I O S u re therapy: a phase 2 randomised controlled trial. Lancet 2012;380:29-36. . . .
- IE 3 follow-up 0(00) 0(0.00 0(.0 0(0) 0(.00 0(.00 0.0 0(0) 0(.00 1(250) 0(.00 0(.0) 0(.0 0(.00 1(16) 10Fjtzgerald K, Frank-Kamenetsky M, Shulga-Morskaya S, et al., Effect of an RNA interference drug on the synthesis of proprotein
Abbreviations: IV = intravenous (given over 20 mins); n = number of non-missing observations; N = number of subjects; SC = subcutaneous; TRT = treatment; PBO = placebo E in h ived ltina f f A R / fi. Roche/ h and BM lated to PCSKO9 inhibi anvertase subtilisin/kexin type 9 (P.CSKQ) and the concentration of serum LDL cholesterol in healthy volunteers: a randomised, single-
Panel 1* Fantl2 panel 3 panel4 Panel5* Panel 6 Farels el Percentage bf;lsed on all treated subjects. Placebo gr’oups are pooled across the SC only, SC + Statin, and IV dose par;els, respectively. , ‘ - Stein has received consu ting fees from Amgen, Regeneron Sanofi, Roche/Genentech an S related to PCSK9 inhibitor blind, placebo-controlled, phase 1 trial. Lancet 2014; 383: 60-68
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