CAP NHAT CAC BIEN PHAP DIEU
TR| TANG LDL-CHOLESTEROL.:
CHUNG TA DANG O bAU?

GS. TS. BPANG VAN PHUOC



Multiple complicated aortic atherosclerotic lesions

Slide 14. Gross photograph depicting multiple complicated aortic atherosclerotic lesions
(arrows) characterised by ulceration or rupture of their fibrous cap and subsequent
thrombosis. Plaques that fissure or rupture are advanced or of the raised fibrolipid type
and have a characteristic microanatomy.



NHUNG MO TA PAU TIEN VE XVPDM

Bertel Thorvaldsen (1770-1884): nan nhan
dau tién tur vong vi NMCT cap do v6 mang
X0 vilra qua tu thiét

*...mach mau cla ngudi I6n tudi han ché

luu thong mau do thanh mach bi day lén...”
Leonardo da Vinci

Nam 1768 William Heberden mo ta lan dau
tién con dau that nguc




QUAN DIEM VE BMV VAO THAP NIEN 40
THE KY XX

*...Xad vira dong mach, khong khac gi toc
bac va cac nép nhan trén mat, la khong
thé phong ngua va diéu tri...”

Eli Moschcowitz. Vascular Sclerosis (1942).

*...Nguyén nhan cua tinh trang XVDM toan
than va xad vira mach vanh chua dugc biét ro.
Nong do cholesterol mau tang cao trong mot
s6 trudng hgp BMV cd thé ggi y rdi loan
chuyén héa chat béo cd vai trd nao dé trong
bénh Iy XVDM...”

Paul Dudley White. Heart disease (1947).



http://2.bp.blogspot.com/_zIDF7N81bbQ/S8Es7be1aVI/AAAAAAAAARg/sBnkUPpQifI/s1600/EliMoschcowitz.jpg

NGUY CO' BMV TANG THEO NONG PO
CHOLESTEROL MAU

Nam

M <200 mg

[ 200-239 mg Cholesterol

0>240mg H

Nir

Framingham Study: ddi tuogng trén 40 tudi

DM Lloyd-Jones et al Arch Intern Med 2003; 1966-1972



Yeéu to nguy co cia nhoi mau co tim

Yéu to nguy co Odds ratio PAR
RLLM (tilé ApoB/ ApoAl cao sv thap) 3.25 49.2
Ht thuéce 2.87 35.7
Dai thao duwong 2.37 9.9
Ting huyét ap 1.91 17.9
Stress 2.67 32.5
Béo phi vung bung 1.62 20.1
Udng ruou, > 2x/wk 0.91 6.7
Trai cay va rau cu 0.70 13.7
Tap thé duc 0.86 12.2

PAR=Population Attributable Risk
Yusuf S et al. INTERHEART Study investigators. Lancet 2004;September 3



Yéu t6 nguy co ciia BMV trong

UKPDS
Baseline N=2693

Vi tri Bién so gia tri P
Hang dau LDL-C <0.0001
Thir 2 HDL-C 0.0001
Thir 3 HbA,. 0.0022
Thit 4 HA tam thu 0.0065

Thit 5 Hiit thuoc 0.056

Turner et al for the UKPDS. BMJ. 1998:316:823-828.



Réi loan lipid mau la mét trong nhitng
nguy co hang dau gay tlr vong

Figure (29 Ranking of 10 selected risk factors of cause of death (2).
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TANG LIPOPROTEIN MAU VA ROI
LOAN LIPOPROTEIN MAU LA
NHUNG YEU TO NGUY CO CHINH
CUA XO VUA DPONG MACH



Vira xo dong mach 1a mot phirc hop ciia roi loan ndi mac,
dong mau, phan ing viem...thanh phan cot 10i 1a LDL-C

Khéi phat Tién trién

V3 mang xad via

Oxidized LDL-C



Small, dense LDL and
unstable atherosclerotic plaque
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Ross R. N Engl J Med 1999,340:115-126.



STATINE DUOQC TIM RA VAO THAP NIEN
1970

Kira Endo Alfred Alberts


http://en.wikipedia.org/wiki/File:Jp_endo.jpg

Statins: Co ché tac dung

4 o

Cholesterol r @

~

synthesis -
LDL receptor B APOB o | DL receptor-mediated
(B—E receptor) A =35 Apo E hepatic uptake of LDL
SYUUESS ‘V and VLDL remnants

' Intracellula/ Apo B W Serum LDL-C
r W Serum VLDL remnants
\ Cholesterol /\\ v
Serum IDL

Hepatocyte Systemic Circulation

Reduce hepatic cholesterol synthesis, lowering intracellular
cholesterol, which stimulates upregulation of LDL receptor and
increases the uptake of non-HDL particles from the systemic
circulation.
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Nhirng bang chirng lam
sang vé hiéu qua cla statin
da dwoc chirng minh ro qua
cac thr nghiém lén



Diéu tri tich cuc gidm Lipid mau- Lgi ich tim
mach ro rang
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prevention trials

— 25
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LDL-C va statin

1 mmol/L

(40 mg/dL)

W & Efficacy and safety of more intensive lowering of LDL
cholesterol: a meta-analysis of data from 170 000 participants
in 26 randomised trials
Cholesterol Treatment Trialists” (CTT) Collaboration™  Lancet 2010; 376: 167 0-81

10%
T& vong do moi
nguyén nhan

WWW.escardio.org

24%
Bién cb6 tim
mach chinh

EUROPEAN
SOCIETY OF
CARDIOLOGY®



10 thanh twu ndi bat ctia nganh tim mach
trong 10 nam qua

Nhan thirc dwoc bénh khong 6. Cai thién dang ké nhan thic
lay nhiém la nguy cohang dau  vé triéu chirng va diéu tri
Chworng trinh chdng thuéc 14 NMCT trong cong dong

cuaWHO 5 Chat lugng diéu tri b&nh tim

Tang dang ke hieu biéet che do mach ting dang k& trong

an va luyén tap vé&i bénh TM bé-nh vian

Cai thién moi trworng lam viéc - ) _

cong s& v&i ting van dong 8. Lieu phap Statin

Cai thién tinh trang canh bao 9, Theo di va diéu tri rung nhi

va hanh dong vé&i bién co tim I . .

mach noi cong cong 10. Tien bo trong chan doan va
diéu tri b&nh tim bam sinh



SO HO CO CHE TAC PONG CUA STATIN TREN
NHIEU MAT

HMG-CoA ennrAnE
HMG-CoA LR ISOprene

Reductase .
Mevalonate

I Ras

IPP farnesylation

SYNINESIS

Gholesterol

Synthesis N $ Proliferation
FPP Migration
Actilvation Hypertrophy
A+ IPP Ui Sl finy Vasoconstriction
VIBIECTIES Oxidation
Inflammation
Squalene GPP - Coagulation
Rt \ Rho, Rac, Rab
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N

Cholesterol deposits _ ‘ Vasculopathy, thrombosis

DAVIGNON 03
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CAC TAC DONG CUA STATIN

- Giam lipid
mau

- Giam kich thudc loi lipid va

gitip 6n dinh mang xo vira

- Tac dung chong viém

- Cai thién chiic nang ndi

mac

- Tac dung chdng oxy hda

19



“STATIN: CAC QUI TAC TRONG
THY'C HANH LAM SANG

D

‘.'_

s “The lower, the better”
 “The sooner, the better”

“ “The longer, the better”

L/

% “The earlier, the better”

’0

 “and can it be too low ?”



¥

JUPITER

M4i lién hé giira giam nguy cd tim mach va giam
LDL-c trong cac nghién citu két cuc 1Am sang

.- JUPITER PREDICTED

T APROVE-IT

Propo
vasculal

03

Mean LDL cholestercol difference
between treatment groups (mmol/l)




NGHIEN CUU ARMYDA-ACS :

Liéu phap diéu tri tich cuc véi statin
<2 ngay sau NSTEMI, MACE sau PCI

thong mach sau

p=0.01

Statin  Placebo

J Am Coll Cardiol 2007;49:1272



ANH HUONG CUA VIEC NGUNG DPIEU TR]
TREN TI LE TU VONG SAU NMCT

200+

150-

100-

Tang ti 1€ t& vong

a1
o

O_

JARSYA BB Statins

Ho, P. M. et al. Arch Intern Med 2006;166:1842



Nghién cru METEOR

Change in IMT of 12 carotid sites (mm)

+
o
o
(OV)

+0.02

+0.01

984 BN chua c6 biéu hién ciia BMV, IMT t6i da >1.2-<3.5 mm,
tang cholesterol trung binh

Placebo
+0.0131 m

(rosuvastatin vs. placebo)

Tién trién

2 Time
(years)

FDA phé duyét cho chi dinh ciia CRESTOR:

1

Lam cham tién trinh xo vira dong mach Nov.9,2007
(Dwa tren ASTEROID va METEOR)

=== Placebo; Change in CIMT (95% ClI) === Rosuvastatin 40mg, change in CMIT( 95%Cl)
Adapted from Crouse JR et al. Cardiovasc Drugs Ther 2004; 18: 231-238




Cac hudéng dén kiém soat lipid mau
Can statin co hiéu qua cao hon

European- European~ European —), European
1994 1998 2003 2011

ATP | —_— ATP I T— ATP I T— ATP I
1988 1993 2001 update

2004~

*Khuyén cdo ATP IV dwgrec mong ch® sé ra d&i vao nam 2012



The 2012 European Guidelines
on Cardiovascular Disease
Prevention in Clinical Practice

Chairperson
Joep Perk

Linneaus University
Institute for Health and Caring Sciences

Campus Kalmar, Sweden

eart Journal 2012:33;1635-1701

www.escardio.org/guidelines [Freventive Cardiology 2012;19: 4:585-667
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@ [ —— JOINT ESC GUIDELINES

European Guidelines on cardiovascular disease

Kh UYén Céo CVD 201 2 prevention in clinical practice (version 2012)

The Fifth Joint Task Force of the European Society of Cardiology
and Other Societies on Cardiovascular Disease Prevention in Clinical
Practice (constituted by representatives of nine societies

and by invited experts)

Recommendations on management of hyperlipidaemia

NGUY CO TRUNG BINH VA THAP: | : s o
LDL-C < 3 mmol/L (<115mg%) MORg: | s
NGUY CO CAO:LDL-C < 2.5 mmol/L (<100mg%) I Strong | 459-46|
NGUY CO RAT CAO: LDL-C < 1.8 mmol/L | | Sirong 459,462,
(<70mg%) and/or > 50% LDL —C reduction 463
AI! patents with familial hypercholesterolaemia must be recognized as high-risk patients and be treated with | Strong | 464,465
lipid-lowering therapy.

Twong tw ESC 2011
\®//

CRESTOR




American

ATP IV
4 nhom bénh nhan hwong loi tir statin®

BTMXVT LDL-C 2190 mg/dL

t BTMXV (bénh tim mach xo’ vira): HCVC, tién str NMCT, dau that ngwc on dinh va khéng
on dinh, tai thdng mach vanh, dét quy, con thoang thiéu mau ndo, hay bénh déng mach
ngoai bién do xo’ vira

¥ Estimated using Pooled Cohort Risk Assessment Equations (cong thirc doan hé gop)

Stone NJ, et al. 3 Am Coll Cardiol. 2013: doi:10.1016/j.jacc.2013.11.002. Available at:
http://content.onlinejacc.org/article.aspx?articleid=1770217. Accessed November 13, 2013.



http://content.onlinejacc.org/article.aspx?articleid=1770217

Lwa chon loai Statin nao ?




Which Statin should | chose?

¥ Lovastatin Fluvastatin
Pravastatin

Simvastatin

Atorvastatin

Rosuvastatin

Efficacy
Safety
Speed of Protection




Nhu cau thye té: sir dung statin c6 hiéu qua
diéu tri cao va dé sw dung

Cai thién cac yéu t6 lipid gay xo vira

Lam cham tién trién ciia mang xo vira

Giam tw xuat va bénh xuat tim mach nhiéu nhat




rz American
| Lwa chon statin theo hiéu qua giam LDL-C

Liéu phap satin cwong  Liéu phap satin cwdng Liéu phép satin cwong
doé cao do trung binh dé thap

LDL-C | 250% LDL-C | 30% to <50% LDL-C | <30%

Atorvastatin (401)-80 mg Atorvastatin 10 (20) mg Simvastatin 10 mg
Rosuvastatin 20 (40) mg Rosuvastatin (5) 10 mg Pravastatin 10-20 mg
Simvastatin 2040 mg# Lovastatin 20 mg
Pravastatin 40 (80) mg Fluvastatin 20—40 mg
Lovastatin 40 mg Pitavastatin 1 mg
Fluvastatin XL 80 mg
Fluvastatin 40 mg bid
Pitavastatin 2—4 mg

Lifestyle modification remains a critical component of ASCVD risk reduction, both prior to and in concert with
the use of cholesterol lowering drug therapies.

Statins/doses that were not tested in randomized controlled trials (RCTs) reviewed are listed in italics

tEvidence from 1 RCT only: down-titration if unable to tolerate atorvastatin 80 mg in IDEAL

FInitiation of or titration to simvastatin 80 mg not recommended by the FDA due to the increased risk of myopathy, including
rhabdomyolysis.

Stone NJ, et al. J Am Coll Cardiol. 2013: doi:10.1016/j.jacc.2013.11.002. Available at:
http://content.onlinejacc.org/article.aspx?articleid=1770217. Accessed November 13, 2013.



http://content.onlinejacc.org/article.aspx?articleid=1770217
http://content.onlinejacc.org/article.aspx?articleid=1770217

Rosuvastatin giup giam LDL-C hiéu qua
& lieu twong dwong hoac thap hon cac statin khac

F20 F40 F80 LIO L20 L40 L80 PIO P20 P40 SIO S20 S40 S80 PI P2 P4 AIO A20|A40 A80 R10 R20

FLUVA LOVA PRAVA SIMVA PITA ATOR ROSU

Weng TC. et al. J Clin Pharm Ther. 2010; 35: 139-151
Mukhtar RY. et al. Int J Clin Pract. 2005; 59(2):239-252




Piéu tri roi loan lipid mau van con dudi ngwdng va nhiéu
bénh nhan chwa dat muc tieu:
Két qua tir nghién ciru EURIKA
Chuwa dieu tri * Trong 4407 bénh nhan RLLM trong nghién ctru

EURIKA, 74% s dung cac thudc ha m& mau

Dat muc tiéu
Benh nhan da dwoc

. diéu tri dat muc tiéu
DEWITR Y

« Chi c6 43% bénh nhan dwoc diéu tri dat

muc tiéu cholesterol toan phan <5 mmol/L AR G gl e UeL

Banegas J et al. Eur J Heart 2011; 32: 2143-2152



Nhiéu bénh nhan sir dung liéu phap ha m& mau nhung khong dat
cholesterol muc tieu: nghién ciru EUROASPIRE I-111

Bénh nhan st dung liéu phap Bénh nhan Bénh nhan st dung liéu
ha m& mau* phap ha m& mau * dat cholesterol
toan phan <4.5 mmol/L
=Yes No mYes No
EUROASPIRE 1 67.8% EUROASPIRE I 91.6%
1995-1996 1995-1996

EUROASPIRE II EUROASPIRE II

(o)
1999-2000 37.3% 1999-2000 71.3%
11.2%
EUROASPIRE III EUROASPIRE III i
2006-2007 2006-2007 '
0 50 100 0 50 100
Bé&nh nhan (%) Bé&nh nhan (%)

*Statins, fibrates, bile acid sequestrants (anion exchange resins), nicotinic acid and its derivates,
cholesterol absorption inhibitors
Kotseva K et al. Lancet 2009; 373: 929-40
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Pan-Asia CEPHEUS: Ti lé bénh nhan dat muc tiéu
dieu tri theo NCEP ATP 3

% bénh nhan dat muyc tiéu diéu tri theo NCEP ATP 3 cap nhat 2004

c
<«
=

c
=

c
<Q-
o)
=S

Trung Binh ' <70mg/dL <100mg/dL <130mg/dL <160mg/dL
(n=7,279) (n=3,557) (n=2,323) (n=1,343) (n=25)

mbat muc tiéu Khéng dat muc tiéu

* Trung binh c6 49.1% bénh nhan dat LDL-C muc tiéu.
* Phan tram bénh nhan dat LDL-C muc tiéu giam khi mirc nguy co tim mach tang lén.

Euro J Cardio Prevention and Rehabilitation 2011;0:1-14



Which Class of Medications to Choose?

HDLfF | Qutcom

LDL ¥ rel) es

Statin
Ezetimibe
Fibrate

CETP Inhibitor

Niacin

Bile Sequestrants




Ezetimibe phoi hop v&i Statin



Cang giam tong hop, cang ting sw hap thu

Su twong quan gitra cac diu an ctia qua trinh téng hop va hap thu
v&i giam cholesterol va LDL-C

Inhibition of cholesterol Inhibition of cholesterol
synthesis absorption
(Statins) (Ezetimibe)

synthesis A absorption

absorption synthesisv

LDL-C LD';'C
20-60% A
Increased cholesterol Increased cholesterol

absorption SVUUESS



Statin + Ezetimibe: co’ ché trc ché kép

Téng hop
cholesterol
noi sinh
(VLDL, IDL,
LDL)

Small

Khoéng 50% " &z Intestine
dudc hap thu
vao trong

huyét tucng?

Blood Nong do cholesterol huyét tugng
dugc quyét dinh bdi ca su san xuat
lan hap thu tai ruot.

Vessel

VLDL = lipoprotein ti trong rat thap.
1. Shepherd J. Eur Heart J Supplements. 2001:3(suppl E):E2-E5. IDL lipoprotein ti trong trung binh.

2. Homan R et al. Curr Pharm Design. 1997;3:29-44. TG = triglyceride.

Hap thu
cholesterol tai
rudt
(chylomicron,
TG, sterol thwc
vat)

Cholesterol
trong rudt tu
mat (~75%)
va b{ra an
(~25%)1



Ezetimibe chen thu thé NPC1L1 & bé mat té bao ruét non

Dietary Biliary
cholesterol cholesterol
Enterocyte
Luminal ] _
cholesterol . ® Triglyceride

Plie pds \ Cholesterol — § |
® " esters o —_
L) » 7 '
? / Chylomicron
: " y
Micellar

» Cholesterol
cholesterol @ 5

Cholesterol

transporter

Bays HE et al. Expert Rev Cardiovasc Ther. 2008 Apr;6(4):447-70.



Hiéu qua VYTORIN (Eze/Sim) trén mirc giam LDL-C

Liéu khai dau
10/20 mg
(n=156)

10/40 mg 10/80 mg

Giam trung binh LDL-C
So v&i khéi diem chwa diéu tri ,%

*p<.001 vs liéu tuong U'ng cua simvastatin
tp<.001 vs nac liéu ké theo cua simvastatin
> Ezetimibe/simvastatin giam LDL-C vwo't troi hon simvastatin tat ca cac lieu
(Simvastatin 1am giam LDL-C 34% vé&i lieu 20 mg, 41% vé&i liéu 40 mg,
va 49% & liéu 80 mg)
Bays HE et al. Clin Ther 2004;26:1758-1773.



Ezetimibe phoi hop vé&i Atorvastatin:
Hiéu qua giam LDL-C

Ezetimibe Ezetimibe Ezetimibe Ezetimibe
+ + + +
Atorvastati1  Atorvas A orvastatin atorvastatin Atorvastatinatorvastatir, Atorvas | itorvastatin
c 10 mg 10 mg 20 mg 20 mg 40 mg 40 mg 80 mg 80 mg
‘g (n=60) (n=65) (n=60) (n=62) (n=66) (n=65) (n=62) (n=63)
— 0 -
e
=
)
c =10 -

Ll) ~<(O
a| =

=20 -+
4.9
o
T s 30 A
> 1o
=
= g —40 A
X =
€S 50
'a O
-; »
= —60 -
-
=

~70 -

*p<0.01 liéu phap phbi hop so véi statin don doc
Adapted from Ballantyne CM et al Circulation 2003;107:2409-2415.



y l 4

Ezetimibe/Simvastatin giam vwoit troi co y
nghia LDL-C so v&i Rosuvastatin

10/20 mg 10 mg 10/40 mg 20 mg 10/80 mg 40 mg 10/20— 10-40mg
(n=476) (n=475) (N=477) (n=478) (n=474) (n=475) 10/80mg (n=1428)

(n=1427)

56.7% o8

—|

-51.6%

-45.8%
-51.5%* 52 304
—54.8%*

—-61%*

Mean % change from
baseline to week 6

| | | | |
o o ol g1 S
a1 o o1 o a1

l ] ] ] ]

B Ezetimibe/simvastatin

*p<0.001

Adapted from Catapano AL et al Clin Invest (in press). . Rosuvastatin



Tang gap déi lieu Statin dem lai hiéu qua tang thém chi 6%,
Phoi hop trc che kép lieu thap tang them 18%

RRAR

Statin at starting dose | 1S

3-STEP
2nd 3rd " T1TRATION

Doubling

m-

,, :-\;mno.-n 1-STEP

Statin at starting dose COADMINISTRATION

%0 Reduction in LDL-C

Bays HE et al. Expert Opin Pharmacother 2003;4:779-790.



1. DIEU TRI ROI LOAN LIPID MAU BANG THUOC U’C
CHE PCSKo: Nghién citu OSLER

Effect of the PCSK9 Inhibitor

Evolocumab on
Cardiovascular Outcomes

MS Sabatine, RP Giugliano, SD Wiviott, FJ Raal,
CM Ballantyne, R Somaratne, J Legg, SM Wasserman,
R Scott, MJ Koren, and EA Stein for the O5SLER Investigators

American College of Cardiology — 64%" Annual Scientific Session
[ ate-Breaking Clinical Trial
AMarch 15, 2015

FFEF An Academic Research Organization of
:_.f* Brigham and Wormen's Hospital and Harvard Medical School



/

@ Background

- Reduction in LDL cholesterol has proven highly effective
in reducing cardiovascular events

— Randomized controlled tnals (pnmarily w/ statins but also other drugs)
— Mendelian randomization studies with SNFPs in many different genes

» Proprotein convertase subtilisin/kexin type 9 (PCSK29)

— Chaperones LDL receptor (LDL-R) to destruction — T circulating LDL-C
— Loss-of-fxn genetic variants — T LDL-R activity — | LDL-C & | risk of MI

« Evolocumab (AMG 145)

— Fully human monoclonal antibody against PC5SK9
— | LDL-C by ~60% and was safe & well-tolerated in Ph 2 & 3 studies
— Effect on cardiovascular outcomes remains undefined

A Aoadesmicc Feasarch Cogen Exfon of
L Erigharm snd Warsan 8 Hoackel s Farvmrd Hadoal Sosoed



LDL-Receptor Function and Life Cycle

LDL particle &~
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The Role of PCSK9 in the Regulation
of LDL Receptor Expression

LDL Receptor @
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Impact of a SAR236553/REGN727
on LDL Receptor Expression

SAR236553/REGN727 + PCSK9 complex
LDL S LDL Receptor
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OSLER Program "“bsler

Phase 2
trials

Phase 3
trials

MONO-  HYPERCHOL  STATIN-  HETEROZYG  OTHER
THERAPY ~ ONASTATIN INTOL  FAM HYPERCHOL
MENDEL-1 LAPLACE-TIMI 57 GAUSS1 RUTHERFORD-1 YUKAWA-1
(n=406) (n=628) (n=157) (n=167) (n=307)
I | I | |
MENDEL-2 LAPLACE-2 GAUSS2 RUTHERFORD-2 DESCARTES THOMAS-1 THOMAS-2
(n=614) (n=1896) (n=307) (n=329) (n=901) (n=149) (n=164)
| | | | | | |
'
.4465 patients (T4”:’n_) elected to enroll Eligible if medically stable
into OSLER extension study program |  apd on study drug
1324 from Ph2 trials into OSLER-1
3141 from Ph3 trials into OSLER-2
Randomized Irrespective of treatment assignment
21 in parent study
Evolocumab Standard of care alone
plus standard of care (n=1489)
(n=2976)

AN Academic Resaarch
Brignam and Women's Hospital and Harvard Madical Schodl

Median follow-up of 11.1 months (IQR 11.0-12.8)

1% discontinued evolocumab early
; 96% completed follow-up

Trial Sponsor: Amgen



@ Methods

+ Evolocumab

— Open-label; subcutaneous injections
— Dosed either 140 mg q 2 wk or 420 mg g month (similar | LDL-C)

+ Endpoints
— Adverse events (primary) & tolerability
— LDL-cholesterol (secondary) & other lipid parameters

— Cardiovascular (CV) clinical outcomes (prespecified, exploratory):
adjudicated by TIMI Study Group CEC, blinded to treatment
+ Death

+ Coronary: myocardial infarction (Ml), unstable angina (UA) requiring
hospitalization, revascularization

+ Cerebrovascular: stroke or fransient ischemic attack (TIA)
+ Heart failure (HF) requiring hospitalization

T O ot e e sk CV oulcomes data through 1/21/2015; safety & liids 10/31/2014



@ Baseline Characteristics  “bsler

Characteristic

Age, years, mean (SD) 58 (11)
Male sex (%) 51
Cardiovascular risk factor (%) 80
Hypertension 52
Diabetes mellitus 13
Metabolic syndrome 34
Current cigarette use 15
Family hx of premature CAD 24
Known familial hyperchol. 10
Known vascular disease (%) 25
Coronary 20
Cerebrovascular or Peripheral 9

Brigham and Women's Hospital and Harvard Medlcal School

ﬁ@ An Academic Ressarch Organization of Pooled data; no differences between treatment arms




Statin Use & Intensity ~dsler

None, 30%

Pooled data at the start
of OSLER; no
differences between
treatment arms

- &n Academic Ressarch Organization of
X Erigham and Women's Hoapital and Harvand Medlcal School

High: bLoLc by ~=50% (eg, atorvastatin 240 mg/d or equivalent)
Moderate: + LDL-C by ~30-50% (eg, simvastatin 20-40 mg/d or equivalent)
Low: L LDL-C by ~<30% (eg, pravastatin <20 mg/d or equivalent)




LDL Cholesterol bsler

140

120

Median LDL-C (mg/dL)
[ = (=] (] E
[ = = = [

=

Standard of care alone

W 61% reduction (95%Cl 59-63%), P<0.0001

Absolute reduction: 73 mg/dL (95%CI 71-76%)

%

Evolocumab plus standard of care

Ly
i

Baseline 4weeks 12weeks 24weeks 36weeks 48 weeks
(Parent study)  (OSLER)

N=4465 N=1258 N=4259 N=4204 N=1243 N=3727

O mommaow



@ LDL Cholesterol Goals  "“bsler

B Standard of care alone
Bl Evolocumab plus standard of care

90.2

73.6

P<0.001

P<0.001

Proportion Achieving Goal (%)
Ln
o

3.8

<100 <70
LDL-C Goal (mg/dL) at 12 weeks

s an Academic Ressarch Organizatien of
Brigham and Womean's Hoepltal and Harvard Medical School
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Other Lipid Parameters

dsler

Change from Baseline (%)

Change from Baseline (%)

52% ¥ in Non-HDL-C
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Week 12 data; values are means
except for TG and Lp(a) which are medians

oL

An Academic Ressarch Onganization of
Erigham and Women's Hoapital and Harvarnd Medlcal School
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& Cardiovascular Outcomes "“bsler

Cumulative Incidence (%)

@ An Academic Research

Composite Endpoint: Death, MI, UA - hosp,
coronary revasc, stroke, TIA, or CHF - hosp

i 2.18%

+ilh
Standard of care alone _.z2=

HR 0.47 (N=1489) o
95% C10.28-0.78 Pl
P=0.003 gt

I 0.95%

Evolocumab plus standard of care
(N=2976)

[
30 60 90 120 150 180 210 240 270 300 330 365

Days since Randomization

of

Erigham and Women's Hoaplial and Harvard Medical School



@ Safety

dsler

Evolocumab

Standard of

+ stnd of care care alone
(N=2976) (N=1489)

Adverse events (%)

Any 69.2 64.8

Serious 7.5 7.5

Leading to discontinuation of evolocumab 2.4 n/a

Injection-site reactions 4.3 n/a

Muscle-related 6.4 6.0

Neurocognitive 0.9 0.3
Laboratory results (%)

ALT or AST >3xULN 1.0 1.2

Creatine kinase >5xULN 0.6 1.2

s An Academic Rassarch Organization of
¥ Brigham and Womsan's Hoapital and Harvard Medlcal School




@ Summary for Evolocumab ~dsler

« J LDL-C by 61% at 12 weeks

— Absolute decrease of 73 mg/dL
— Median achieved LDL-C of 48 mg/dL

+ J CV outcomes by 53% over 1 year
— Prespecified, exploratory outcome with relatively few events
— Event curves diverged early & continued to separate over time
— Consistent effect on death, coronary, and cerebrovasc. events
— Consistent effect in major subgroups

 Appeared to be safe and well-tolerated
— AEs largely balanced, good tolerability in this extension study

— No gradient in incidence of any AE by achieved LDL-C, including
in those with LDL-C <25 mg/dL

- I An Academic Ressarch Organization of
4 Brigham and Womsn's Hospital and Harvard Medlcal School
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/ @ Conclusion ~osler

These data, in conjunction with
epidemiological and genetic data,
offer further support for the potential for
PCSK9 inhibition as a safe and effective means
to reduce major adverse cardiovascular
outcomes through particularly robust
LDL cholesterol lowering.



PCSK9 MONOCLONAL ANTIBODIES

*Evolocumab (AMGEN)
*Alirocumab (SANOFI)
*Bococizumab (PFIZER)
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FOURIER

27,500 patients with cardiovascular disease (prior Ml, stroke or PAD)
Age 40 to 85 years

Screening, Placebo
Run-in,
And Lipid Stabilization
Period

Effective statin therapy
(atorvastatin =20 mg or
an equivalent statin dose
+ ezetimibe)

21 other high-risk feature

LDL-C
= 70 mg/dL

or

non-HDL-C
=100
mg/dL

Evolocumab (AMG 145) SC
Q2W or QM

~13,750 Subjects

Placebo
Q2W or QM

~13,750 Subjects

Total Follow-up 4-5 yrs

2017

Primary Endpoint: CV death, Ml, hosp for UA, stroke, coronary revasc

ﬁ @ An Academic Rasearch Organization of
T
-

Brigham and Women's Hoapital and Harvard Medbcal Sehool

NCT01764633
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KET LUAN

- Tang LDL-C 13 yéu t6 sinh ly bénh quan trong cla
XVDM, viéc can thiép diéu tri ha LDL-C da dem lai
hiéu qué 1am sang ro rét va cé y nghia.

- Hiéu qua, wu diém, nhwoc diém cua diéu tri voi cac
thudc STATIN va kha nang phdi hop v&i cac thude
NON-STATIN khac cling dwoc xac dinh qua cac thw
nghiém lam sang cé doi chirng ngau nhién(RCT)

- Thw nghiém bwéc dau cta thudc ha LDL-C qua co
ché khang thé don dong khang PCSK9 dem lai két
qud an twong va hira hen tang thém kha nang lya
chon cho cac phwong phéap diéu tri ha LDL-C
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