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begins

Plaques form
(atherosclerosis)







AS= CVD: £k AXFETHHERHE

Cardiovascular
diseases HIV/AIDS

50% b 8%

Tuberculosis
5%

Worldwide Causes of
Death Secondary to Chronic Diseases

Reprinted with permission from Fuster V. Voute 1. MDGs: chronic diseases are
not on the agenda. Lancet 2005:266:1512-14. AIDS = acquired immunodefi-
ciency syndrome: HIV = human immunodeficiency virus.
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Acute Plaque Rupture ACS (UA/NSTEMI/STEMI)

Clinical

ACS candidates

Presence of Multiple Vascular
Coronary Plaques Inflammation

L &

Persistent Hyper-reactive
Platelets
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Unstable
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* MMP -9

- MPO o]
- ICAM aque

+ VCAM rupture

- sCD40L
- PIGF

- PAPP-A
- VCAM

Disease
progression

Atherosclerotic
events

Thrombosis Ischemia :.

* PAI- « IMA
« sCD40L « FFA

* VwF « Choline
- D'dimer - BNP

=?IL-6/TF

Necrosis

« cTNT
«cTNI

« CK-MB
- Myg

o

LV
remodeling

- BNP
+ NT-ProBNP
- MMP




%

() Y

Ehe New PYork Simes

Cytokines, which were thought to be
produced only by white blood

cells, can be produced inside
artery walls. They are a major
operator in diseases like athe-
rosclerosis, which may lead

to coronary artery disease,

the single largest killer of
Americans today.

ATHEROSCLEROTIC
ARTERY

Sources: Peter Libby.

Harvard Medical Schoof and
Brigham and Women's Hospital;
Armerican Heart Association.

it not be
ealth risk.
n thins the

ul'clottingagent. A
g clot of red blood
might be large
ugh to block the
tery and cause a heart
attack or a stroke.

Velascos
The New York Times

Fi: ASTHEFERNRAMTE

Ross R. Atherosclerosis:
an Inflammatory Disease

N Engl J Med, 1999;340:

115-126.

—r 1

Atherosclerosis Is
an Inflammatory

Disease
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 Supposed in 1863

* Proved In 1913
— Dr. Anitschkow
— Pathologist

— St.Petersburg

— Military Medical Academy

— Rabbit AS Model: purified
cholesterol diet induced
vascular lesions in rabbits
closely resembling those _ e |
of human atherosclerosis iyt yiadion s o et v

right { 1993), with permission from Excerpla Medica, Inc.
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JEAS AEE: JHLDL-C7KIE35-70mg/dl

— — — P (=
Rk P REFLEL P PERER P e LDH

40- 30- 50- 30mg/dL
80mg/dL 70mg/dL 75mg/dL

X E A FEILDL-C

20-29%5 Pp 30395 Pp 40495 Pp 50-59%5

Forrester JS. J Am Coll Cardiol 2010;56:630—6.
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¢ BEEABRER<75nm —> LDL! (&E%220-30nm)
¢ EEABNHYEREBE ——> LDL-CKFE!
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GAINFFZR
LDL-C<100mg/dLBHFa E 7 Bk DIk

BEHL X RR L b ifsR, ANiE1315ICHDEE, L-FMiEkibT10-80 mg/d (F
$932.5 mg/d) {€LDL-C<100mg/dLEEMaTr (BRIMAIEKMBITRYBERIATT,
AZLDL-CiA#R{E) , BE1E. FERIVUSIHMHEDIR R MR E M

50 - _

—  P=0.021 —
40 -
30 A

20 T

s
=
Ly
=
o
HE,
[B]

=)

10 1

BER

107/
FaTE{R ST 4R ERaTra
n=46 n=50

HRABEEFRTIEMERERRERE, ROBRRER

Schartle M, et al. Circulation 2001, 104:387-392



ORION#f3: -
LDL-CP&{%38%-60% & Z sy E Btk 4

ORIONTAZRLANAN T 336 E BBk IRE (16-79%) BIZ=AELDL-C2100mg/dLE
<250mg/dLEE, FIRBETMETF M T5mg/d (RFI=E4H: n=13) (40/80mg/d
(SFIEH: n=20) J&IT24F, FAEnsT &M T X BESR AL 259220

-40

1 414
= S IEREIAIZ Y =140 [=Pa g4 FHRANRSIEL

Bt
5HEZ8LL - P=0.005 P=0.3 P=0.02

v Underhill HR, et al. Am Heart J.2008;155:e1-e8.
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REVERSAL#3: -
LDL-CP£E47.3%PHBIDERFER (IVUS, k)

LDL-CP#11E26.7%,

P ATE SLIT ———— p=() (024 — ]
P=0.001

LDL-C[%1E47.3%,

SELMHTRN
P=0.98

T ARARYT40mg

Steven E. Nissen,et al.JAMA. 2004;291:1071-1080



ESTABLISH#fZ
LDL-CP&{K41.7% BTN EE & Bk BIIR

ANiE48BIACS-PCIREEE, MEHLTRILMERE (FFEf&fiT20mg/d ) T

EHAT (GRed/mpEEERBHnElFD , BIVUSTEEIEPCITERAIDEER{AF .
BEi64N A : mLLELDL-CP#{K41.7%. DI BE %4,
HMLELDL-CHE 0.7%. BIREZEHE.

y7id
10 — 58 %L EEHR

FHEAK f5T 4 e
n=24

EAaTTA
n=24

P<0.0001 J

S5E&H REiLE
P<0.0001

<
R
&R
i
.
X
¥
K
% -




ASAPHFZE
LDL-CB&NEIE51% A i FE i BKIMT

LDL-CF%1E41%-
ERLEMHLEZE
#E P=0.0005

BT FEA AR YT
80mg/d

EARAIT
40mg/d IR I
n=325

D
£
£

N~

=

il

N
=

—

=

LDL-CF%1E51%-
ERLEMHLEZE
W% P=0.0001

Smilde TJ, et al. Lancet. 2001;357:577-581.



ARBITERH#Z: -
LDL-CP#£1E48.5% A i35 T BKIMT

LDL-C[&1E27.2%. IMTICii%E

BT FEA AR YT
80mg/d

BT EElEEE bR
40mg/d F¢H4ELL , P=0.03

-0.034 LDL-CP#iR48.5%, #Hprisisk

Taylor AJ, et al. Circulation. 2002 Oct 15;106(16):2055-60
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ARTMAP#F3: -
LDL-C#i849% =R, /)\TAV. PAV

ERarEfteiT10mg B ¥E{kftiT20mg BESHEM;T10mg fEfftEiT20mg
(n=128) (n=143) (n=128) (n=143)

-0.2

1
—
1

=
2
®
i
%
g
2

1
w
I

-7-‘|1 P=0.018

PAVERZPTHERLL (%)
N

*SEEEEL - P=0.001

A

RASELZMELL : P<0.001

ARTMAPHIR 2—RIAEM. By, FFHAFE. BEHL. BT, ANAT3I556|M T:aTTHE
EdRHEREEEANR (BEEE20%~50%BFTKE>10mm) £E, FEIlL FIRiFEasT
10mgsi fFEtEftkiT20mgiaTr, BEILH6MNA, FEXSHREEFTE (TAV) BRENTHASEE.

Lee CW,et al. Am J Cardiol. 2012 Jun 15;109(12):1700-4.




COSMOSH3: -
LDL-CPEIE38.6% =155 7 Bk BEIR (

-
(=]

(=i B

X
Y
R
i
2
39
B
|
i
I

‘P <0.0001, #P =0.4673

® ® A NON MO ®

=
o

—IE B B 37RO TRTIRGR AT . A& 7214012075 ¥ ; $F{TCAGIPCI ; k
EZ ML T477{ELDL-C 23.6 mmol/L % TC 25.7 mmol/L ; sKiES ;T4 7{ELDL-C 22.6 mmol/L

5% TC 24.7 mmol/LBICHDEE , St S iEsSmes s T2.5me/diarr , SAFTIESHIEES
<20mg/d , B 1266EREIVUS SR , 685768 , F9LDL-CPE(E38.6%

Takayma T, et al. Circ J. 2009;73(11):2110-7.
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N
(=)

REVERSALS
CAMELOT* > BfkftT
ZRR
ACTIVATE!
ZEH
REVERSALS > oA-Plus?
fiEEAT o 2RI

N
(3]
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o

BT (%)
e

60 70 80 90 100

110 120
® 3E1JLDL-C(mg/dL) ‘ ISR
ASTEROID? -

gt T

R
R
HI
B
&
B
i
1
%
=
=

tASTEROIDFIREVERSALBF . T A VT REGMVEIT A RtE; A-PLUS. ACTIVATERICAMELOTHE A T JEAh VT RZEGY)
BT 3, (HIXEHF R P& ZRFINEH, SHEENAMITRGIRITREE (435862% 80%F184%)
*ASTEROIDF REVERSALT F PAVESAL (K13 {H R R« A-PLUS. ACTIVATEFICAMELOTHT 7T FH PAVEZAL I I E R 7=

INissen SE, et al. N Engl J Med. 2006;354(12):1253-63 . 2 Tardif JC, et al. Circulation. 2004;110(21):3372-7.
3Nissen SE, et al. JAMA 2006;295(13):1556-65. 4Nissen SE, et al. JAMA. 2004 ;292(18):2217-25.
5Nissen SE, et al. JAMA. 2004;291(9):1071-80 .
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TG
o ZEF

5
LIPID @ LIPID

! CARE
HPS e
PROVE-IT . CARE HPS
(atorvastatin) i
_' / PROVE-IT
(pravastatin}
—7 /

0 40 60 80 100 120 140 160 180 200
(1.0) (1.6) 2.1) (2.5) (3.1) (3.6) (4.1) (4.9) (5.2)

Bt 5 EA IBILDL-C 343857 K m’%ldL mmol/L)
CARE=JEEES 58 ZHHMGT; HPS=ILERIFRASS; UPID=24 5T MG m 5w K HB-FFM5T; PROVE-IT=2 4%t
ST FIE ST BT RAE AL 6T — DA AESE B4 87T aS=ILERER M TEERR




CTTEZ= 7 1h:
PE{XLDL-C, PR Oy in E X pa

—IAN26TISTImARMSE, BEiEid169,000 8 BENEZFESITERS:

LDL-CEHE{E1 mmOI/L N=155,613
FTEMESH EEZf R EzEH

LDL-Cik— %K

0.51 mmol/L

22% 16% 2 1% TEMEEH

P<0.0001
P<0.0001
P<0.0001

15%

P<0.000

8. Cholesterol Treatment Trialists’ (CTT) Collaboration. Lancet 2010; 376: 1670-81.
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fELDL-CHTikRE: PCSK9#HiA

 PCSK9

— {EiHBFRELDLRFESZ |
JA#ELDLRIK

- LRSS TERK ®Hﬁ

FEXPEERE R AT s
- PCSKOHi{% =
RV BFBELDLRI&AR fﬁ
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IIHAIGPR : PCSK9%i{A(REGN727/SAR236553)

Effect of a monoclonal antibody to PCSK9, REGN727/ 3@+It

SAR236553, to reduce low-density lipoprotein cholesterol in
patients with heterozygous familial hypercholesterolaemia
on stable statin dose with or without ezetimibe therapy:

a phase 2 randomised controlled trial

Evan A Stein, Dan Gipe, Jean Bergeron, Daniel Gaudet, Robert Weiss, Robert Dufour, Richard Wu, Robert Pordy

Summary
Background Inhibition of proprotein convertase subtilisin/kexin type 9 serine protease (PCSK9) resulted in large Lancet2012;380:29-36

FHZEF, SEZMITHMIT+HKITEZHIaTr, LDL-C22.6mmol/L
REGN727 150 mg/4w. 200 mg/4w. 300 mg/4w. 150 mg/2w 5§ L& 5
ST EM E, REGN7277i#—4 B ZE{KLDL-Ci%67.9%
22 BEWEREF




PCSKOfuifF: T—4 “fi]" ?

Journal of the American Cnﬂcgc of Earclinfngy
© 2012 13}-' the American Cu:r].lcgc of Ca:diﬂlﬂgr Foundation
Published ]:l-].r Elsevier Ine.

EDITORIAL COMMENT

PCSK9 Inhibition
The Next Statin?*

Robert A. Vogel, MD

Denwver, Colorado
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DIERRR R RREREATRA

s
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.

Grover SA, et al. Arch Intern Med. 2009;169(19):1775-
1780.
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FapG O I B IR, HDL C AN aER

o=« LDL-C is recommended as

""érget for treatment. 15, 16,17

u n =0 As
treatment target if other
., analyses are not available.

TG should be analysed during

sl-n\ ﬁ Eﬁ; f.he treatment of

ﬂyslip!daemlas with high TG

TC: HAEEHRMLDL-C o
FHERE Wﬂh Z‘;:;:*_E?.i;?f;i:ti':zu,
H D L C T1’E jj ¥E*T :fs;t::;;rr:::eglahetus the

.+ MetS or CKD.

Apo B should be considered
as a secondary treatment
target.

HDL-C is not recommended
as a target for treatment.

The ratios apo B/apo Al and
% The European non-HDL-C/HDL-C are not

=% Atherosclerosis Society recommended as targets for
treatment.




MEHDLIAEE? ----Apo-AlZ&iil Bk

E Bk EHapo-Al Milano (ETC-216)

- 123 ERE S M EIKEHE, FEHTFETC-2168 =& F®ESR
FelkEEI6/E, AMENBEEE NN, ERLIEHRAFR
4.2%

— ATHIERE S EIKEHEE, FETC-2163 Z&FIER K 5T,
AIMENBEEERH, ERAVAEDIREERL4.6%

ik EREFERHDL

— 20 E BRI TITRR BNk AR RIIR R B, FEENFERHDLERRK
5, GRERMEMPEFI D F-1TERLD . BRES=RD

— 183fEpkEEAREE, AMENBEUNE, EHRERERAETIR
1N3.4%
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STABILITY TRIAL 575 (soup SOLID-TIMI52 Study Design
Study Design

T : High-risk” patients <30 days post-ACS:

‘ * Must meet 21 enrichment crtaria

' Additional entry criterial Continua/modify quideline-mandated treatment
+8.0, Aspirin, statin unless contraindicated
+£.4, adjust anti-hypertensive medications

Guideline-recommended background Ax,
including statina and anfiplatelet drugs

Double-blind |

| Randomize 1:1 |
Randomization Darapladib EC Placebo

(160mg daily) (daily)
Darapladib e — =

n=-~15828

. . ‘ . Event driven = .
¢ Endpoint; composite MACE (CV death, M, stroke) Total N 13000 Anticipated median follow-up ~ 3y

2" Endpoints: Major Coronary EventsiTotal coronary events/All-cause Mortality

patients <60 years of age will require additional enrichment criteria:
diabetas melllus, fow HOL, cument smoking, CKD (GFR <60 mhmin/1.73 m2), polyvascular disease

Primary Endpoint: CV Death, Non-fatal MI, or Non-Fatal Stroke

STABLITY (STabilizaton of Aherosclerotc plague By Iniiafion of darapladlh TherapY) study design, CHD, chronic heart isease; MACE, major
adverse coronary events; CV, cordiovasculor; M, myocardial inforction; HDL, high density ipoprotein; CKD, chronic kidney disease; éGRR, Study design of the SOLIDTIMI 52 til. EC, Eneric cooled.

estimeted glomerulor fillretion
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Canakinumab Anti-inflammatory Thrombosis Outcomes Study

(CANTOS) Enroliment Start Date April 12, 2011

Stable CAD (post MI)
On Statin, ACE/ARB, BB, ASA
N =7400 Persistent Bevation
of hsCRP (I 2 mg/L)

Randomized Randc Randomized
Canakinumab 150 mg Canakinum Placebo
SC q 3 months SCq3 SC q 3 months

| Primary Endpoint: Nonfatal MI, Norfiliital Stroke, Cardiovascular Death |

I Secondary BEndpoints: Total Mortality, Nen@BOnset Diabetes, Other Vascular Events I

I Exploratory Endpoints: DVT/PE;, SVT; hospjlizations for CFH; PCI/CABG; biomarkers I
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Translating molecular discoveries into new
therapies for atherosclerosis

Drariesi 1 Rascker 5 A lam D gfeerty™

Auth erosclorosis s characterized by th e thicicening o f the arberial wall and is the prmaery cam se of coromaery
by diseass e an d oreredh roresesou Baer o EBsexese | teeo o F th e meos t oomemeon oo s off ln ess and e T eeoerbd weiche
Clanica  vrials: ha we comfinmeed That certain Bpo protein s and the renin —an Sotbon sn —aidos tenon & spstem e
Empo rtart in the path ogene Sis o f atherosclerotic caed bowas.ou Bar d Ese 2ee. and that interwemtio ns: tangeted
torerzerds: These are boene ficial. Farthonmeore, & fforts to un derstand how risk fa cdors sudch s high bilood pressoare,
d y=regu bated biood Epid s 2and diabetes oontrilbute toatheros.cde mo tic disexse, 25 we B 2 to understand the
meolecula r pa th open esis of athero sclero fic plaques, are beadin g to new target=s for the =y

FHAERAE TFTRRERM

Darviel J, et al Nature 2008;451:904-913.
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LUMEN

to LDL/oxLDL

LDL p) 1. Antibodies o
j _— 1.Vaccination

. |
T call @ = Endothelial cell
> Y - '

% =T J"” - o i i, o

4, Block co-stimulatory
factors e, sV o »

2. Promote
regulatory immunity

. 3. Inhibit cytokine
Proinflammatory ,f/’\ signaling
cytokines

A

--‘. i

~ E'Cosa""'ds\\.l 5. Inhibit leukotriene
signaling




