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diffuse disease
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N=4184, 40-55yr

FEMALE

CAROTID ARTERIES 24%

Presence of plaque

o
CORONARY ARTERIES i

Coronary calcificacion

ABDOMINAL AORTA 22%

Presence of plaque

29%

ILIO-FEMORAL ARTERIES

Presence of plaque

Kb EHERHFTERR
el EZEFm!

PESAZR: MAN4184Z LIERFZINE, FI4F#45.8(40-54)%5, HAF99%AFraminghamif
MMEFREE, FIF23 DEFEKREMENEK. BENK. BRERSAKIEREERLIFER.

Fernandez-Friera Let al. Circulation. 2015 Jun 16;131(24):2104-13.



Prevalence of subclinical atherosclerosis by age
and sex In each vascular territory

100 ) p—— CAROTID DISEASE 100 CORONARY CALCIFICATION
ap o a0
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30 30 | —
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0 0
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100 100
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p<0.001
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p=0.001
60 60
50 50 p<0.001
40 p=0.51 40
30 om0.97 30
20 — 20
10 16 17 10
0

40-44 yo 45-49 yo 50-54 yo 40-44 yo 45-49 yo 50-54 yo
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Distribution of multi-territorial extent of
subclinical atherosclerosis

Male
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60
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Generalized atherosclerosis - Intermediate atherosclerosis I:l Focal atherosclerosis I:l No atherosclerosis
(1 vascular site)



7 Distribution of subclinical atherosclerosis detected by
noninvasive imaging according to FHS risk score

ATHEROSCLEROSIS

NO ATHEROSCLEROSIS

FHS 10-year score & subclinical atherosclerosis
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FHS 30-year score & subclinical atherosclerosis
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Prevalence of Subclinical Atherosclerosis in 2
Contemporaneous Cohort Studies: AWHS and PESA

CAROTID ARTERIES
Presence of plaque

0,
38.2% CORONARY ARTERIES

Coronary calcification

54.3%
ILIO-FEMORAL ARTERIES

Presence of plaque

AWHS N=1423, 72% of participants
PESA N=4184, 63% of participants

Men 40-59 years Men 40-54 years

J Am Coll Cardiol. 2016; 67(11):1263-74



Presence of Subclinical Atherosclerosis According to
Traditional Risk Equation--the AWHS study

ASCVD 10-year risk and subclinical atherosclerosis

o
O — :
— n=1,423 40-59 yr, arotid. femoral ultrasound + CCTA
% —
26%
g 12.5%
S Q.
e E T © I T L7
=8 o
s - 27.2% SIS 451%
o
o _|
- 25.9% 25.3%
' ' 171%
o
. 11.8%
"o 25.1%
58 R 431%
e © T i M 4-5 sites
o~ I wn 2-3 sites
= o o 1 vascular site
= L F— No atherosclerosis
o
o Low Risk Moderate Risk High Risk
o (<5%) (5-7.5%) (=7.5%)

(n=591) (n=375) (n=457)

J Am Coll Cardiol. 2016; 67(11):1263-74



Prevalence of Subclinical Atherosclerosis in

Different VVascular Territories

FIGURE 1 Prevalence of Subclinical Atherosclerosis in Different Vascular Territories

Age-adjusted prevalence of atherosclerosis
estimated for 50-year-old males
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J Am Coll Cardiol. 2016; 67(11):1263—74




Prediction of coronary calcification by adding the presence
of AS In different territories to classical risk factors

CENTRAL ILLUSTRATION Subclinical Atherosclerosis in Femoral Arteries: Area Under the ROC Curve for Positive CACS

0.90 —
CACS =1 CACS = 300
085 ROC Curve
0.80 —
0.75 —
0.70 —
0.65 —
0.665 0.689 0.706 0.719 0.743 0.778 0.810 0.827
0.60 — Risk Factors Risk Factors +  Risk Factors +  Risk Factors + Risk Factors Risk Factors + Risk Factors + Risk Factors +
Carotid Plagues Femoral Plagues Carotid Plaques Carotid Plaques  Femoral Plaques Carotid Plagues
+ Femoral Plaques + Femoral Plaques
- A . J
A hd
Variables Included in the Prediction Model Variables Included in the Prediction Model

Laclaustra, M. et al. J Am Coll Cardiol. 2016; 67(11):1263-74.

J Am Coll Cardiol. 2016; 67(11):1263—74
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REWRABRTRESE/EEAH

Table 4 Risk categories

AN ARG
o IR RERERRM Vo, 155 cvo BABE LR () . BT
BERTE (AcS) . BB @ ABST (pCl) . BHEHA (case) RE(
HHMEERA. FRATEEBRLETE (1) VBB (A0)
YREERAEN 0 HARIMRE L EREAN BN Y

Very high-risk Subjects with zmy of the following:

+ Drocumented cardiovasoular disesss (O],
chniical or unequivoczl on Imaging. Dooumerrbed
CVD Includes previous mpocandial infarction
{MI), 2oute coronary symdrome [ACE),
coronary revasculrisation (percu@neous
coronary Intervemtion {FC), coronary arbery
byypass graft surgery (CABG)) and other arterial
revasculartmation procedures, stroke and

e A AR A
v 2 be Srongly predeposd 10 i - BRAMRSERGENEARDAEERREAENRIE. ALED 0K
Cem ety or caad et %,

+ [ with target organ damage such as
probteinura o with anﬂ:lrrld:ﬁﬂ:rmdl

o =E cko[B/MRIELE (GFR) <30 mlf (mine 1.73m?) J;

Severe CKD (GFR <30 miLimin| 73 ::: A A

« A calulated scmEzluxfurmﬂT}ruuf 10 FHH cvo KL SCORE 4= 10%.
fatal CVDL

CoE AMTHRAE:

+ Markpdly elevated single risk factors, In
particulzr cholesterod =8 mmoliL {53 10 mgidl)
{eg In familia fyperdwlesteroiaemia)) or

BP 18071 10 mmHg.

» Most other people with DM (some young
people wich gpe | diabetes may be 2t low or
maderate sk,

= Moderate CKD (GFAR 30-59 mLimin/ |73 m#).

= & caloulated SCORE =5% and < 106K for | 0-year
risk: of faial TV

« B—ffgEFTERR, AHRBEBEAT > mmol/L (NF N IBERS
mfE) = 180/110 mmHg

v RpHERAE (—8FE 1 MERRRETRZETTR) |

« ¥ ckD (GFR 30~5930 ml/ (min* 1.73m2) ;

« 10ZFFOLM cvo KL K SCORE TF425% <10%0

Mioderate-risk SCORE E 21E and <5X for | O-year risk of facl
L ]

Lovwe-risk SCORE <% for | 0-year risk of faml CWDU

10 EFFH cvo FIRER) SCORE WA =1% <5%
ATE = gane cororary syredrore; AR = aore rpncardiall infSrctorg BP = blood

e ff 10 EFFHE cvo FIEEH) SCORE A< 1%

eirmaEor: T = Forahent o hoemic stk
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o of event-freal

The CAFES-CAVE study

T — i 13 221 low-risk, healthy,
' asymptomatic individuals
"""" were included in a 10-year,

'1'"‘--—' prospective, follow-up based
W on carotid and femoral

s0f bifurcation morphology
. defined by B-mode US.

i IV Results
1:0.1% CVEs,
0 Y T e I1: 8.6% CVEs,
Years of follow-up 111:39.3% CVEs,
1V: 81.5% CVEs.
H+THT+TV:

98.6% CVEs and deaths

I: normal wall

I1: wall thickening

I11: non-stenosing plaques
IV: stenosing plaques (>50%0)

Atherosclerosis, 2001, 156:379 -387



Cardiovascular events

Cardiovascular events

Percent
20 7

15 —

10 —

K-M curve for CVEs in the groups with and without plaques
In the carotid and femoral arteries followed for a mean 10 yrs

Carotid artery

1-- Plaque

OR2.09, P=0.034

s=maad i Percent Carotid and Femoral arteries
25

NoPeave | OR 2.62, P=0.003 - Plaque

20
p=0.003

15 1

15

10 7

No Pl
Femoral artery o Plaque

OR 1.99, P=0.047 S ]

_______

Cardiovascular events
"

-----------

No Plaque Follow-up (years)

Follows .
ollow-up:(yeas) Atherosclerosis, 2010, 209: 469 - 473
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Johnsen SH et al. Stroke. 2007;38:2873-80.
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N.N.Anitschkow

Sudan-stained aorta of a rabbit fed 61 egg
yolks over a 70-day period. Anitschkow
recognized that the earliest lesions appeared
in the arch near the orifices of branch points
and then moved caudally (1913)



RBEfE SRRk L

= BB [E B2k 1% 2 BB E B FEFAE1%
LR IR 2% LR 2%
o ZERKAZETMIRIL e Framingham #f% (n=5209)
(MRFIT) (n=361,662)
. g
13 . £
RS 40 . %
£ , R
ad 30 . L3
g . <
S 20 g S
g E 22
10

/|||||||||||||||||
150 2b0 250 300 <204 205234 235-264 265-294 =295

RANBERE, MSBINKFEREL!

)



H B L B A — B
FE{RASCVDRIBE, frl’./Tzs'éli

NICE s e e

; m “HSTHE R

e JIBiAASCVDIX

il et %ﬁﬁﬁ%i
o=

C-3:0EGEY/
2013 ACC/AHARBEE 2014 NICE '

BEEEE S EEiER “RTABEIE
AR — e X %, &K EN

BHixfeyTIH
BEZH (1 2
T, A R
E) )

e
of Dyslipidaemias
National Lipid Association recommendations for  (ff) s P AT
i ot T Tk Forco for the Managrrmaat of Bpsipidsarmias ofd

Part 1 - executive summary™

A, Jncobios, MO". Mihew K. Tin Fharml, Kok . Makd, P19,
D Harold L Bays, MD., Peier H. Jones, MO,

2014 NLAILRS 2016 ESCIIERE 2016 REMERE
B e $Erg°

Stone NJ, et al. J Am Coll Cardiol. 2014 Jul 1;63(25 Pt B):2889-934

Rabar S, et al. BMJ. 2014 Jul 17;349:94356

Jacobson TA, et al. J Clin Lipidol. 2014;8(5):473-88

Catapano AL, et al. Eur Heart J. 2016 Aug 27. pii: ehw272. [Epub ahead of print]

FE e AL B w B va$e R (20164E1&iT ) EEIA I £, 2016:31(10):937-953
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-33%

42% 56%

(P<<0. 0001) (P=0. 006)

(P=0. 02)
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Sillesen H, et al. Stroke. 2008 Dec; 39(12):3297-302
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Okazaki S, et al. Circulation. 2004; 110: 1061-68
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Circulation. 2004,110:1061-1068
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Analysis segment PCl Site SEhRmEA
e Lo >l 100mmz i 18

a8 23i0]
BELREFE8.6 mm?

Vein

PCI Site

-—bl EREHR
10.5m nf
NEZORITRE
DI EFR6.4mm?

Plaque Volume 60.9 mm?

Shinya Okazaki, et al. Circulation. 2004;110:1061-1068
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Baseline 24 Months 48 Months
BEANAE, SMEANER, BEABSYNRE

Du R, etal. J Clin Lipidol. 2016 May-Jun;10(3):587-93.




The NEW ENGLAND JOURNAL of MEDICINE

IMAGES IN CLINICAL MEDICINE

A Before Therapy, Moderate Ischemia on Perfusion Imaging B Severe Stenosis on Coronary CTA

Stress

Four years later
N Engl J Med. 2017 Apr 6;376(14):1370



https://www.ncbi.nlm.nih.gov/pubmed/?term=nejm+2017,376(14):1370

@ FOURIER
Further cardiovascular OUtcomes
Research with PCSK9 Inhibition In
subjects with Elevated Risk

MS Sabatine, RP Giugliano, AC Keech, N Honarpour,
SM Wasserman, PS Sever, and TR Pedersen,
for the FOURIER Steering Committee & Investigators

American College of Cardiology — 66" Annual Scientific Session
Late-Breaking Clinical Trial
March 17, 2017

eSS

N,

;;: An Academic Research Organization of
&

Brigham and Women'’s Hospital and Harvard Medical School ~ NEnglJ Med. 2017 May 4,376(18):1713-1722

O:



@ Trial Design fouﬁ?leﬂ?

ww o lwwl w

27,564 high-risk, stable patients with established CV disease (prior Ml,
prior stroke, or symptomatic PAD)

v

Screening, Lipid Stabilization, and Placebo Run-in

High or moderate intensity statin therapy (x ezetimibe)

y

LDL-C >70 mg/dL or
non-HDL-C >100 mg/dL

RANDOMIZED

DOUBLE BLIND

Evolocumab SC Placebo SC

140 mg Q2W or 420 mg QM Q2W or QM

v

Follow-up Q 12 weeks

e An Academic Research Organization of

Brigham and Women'’s Hospital and Harvard Medical School Sabatine MS et al. Am Heart J 2016’17394_101




@ LDL Cholesterol fourier

ww

100 -

Placebo

90 \A/o— -0 o ® —"0

80 1*
% 70 - 59% mean reduction (95%CI 58-60), P<0.00001
= 60 -
g o Absolute reduction: 56 mg/dl (95%CI 55-57)
© 40 -
3 e

30 - e — = ——

20 - Evolocumab

(median 30 mg/dl, IQR 19-46 mg/dl)
10 -
0

O 12 24 36 48 60 72 84 96 108 120 132 144 156 168
Weeks

h Organ on o f
s Ho pt I d Harvard Medical School
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Primary Endpoint _fourier

ww

CV Death, MI, Stroke,
Hosp for UA, or Cor Revasc

16%

14% -

12%

10%

8%

6%

4%

2%

0%

Hazard ratio 0.85 14.6%
(95% ClI, 0.79-0.92)
P<0.0001 Placebo 12.6%
Evolocumab
6 12 18 24 30 36

Months from Randomization

e An Academic Research Organization of

Brigham and Women'’s Hospital and Harvard Medical School
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Key Secondary Endpoint

vy

fourler

W W

CV Death, MI, or Stroke

10% -

9% -

8% -

7% -

6% -

5% -

4% -

3% -

2% -

1% -

0%

Hazard ratio 0.80
(95% CI, 0.73-0.88)
P<0.00001

Evolocumab

9.9%

7.9%

0 6 12 18 24 30
Months from Randomization

h Organ on o f
s Ho pt I d Harvard Medical School

36
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@ Safety fourier

YW By B W

Evolocumab Placebo
(N=13,769) (N=13,756)
Adverse events (%)
Any 77.4 77.4
Serious 24.8 24.7
Allergic reaction 3.1 2.9
Injection-site reaction 2.1 1.6
Treatment-related and led to d/c of study drug 1.6 1.5
Muscle-related 5.0 4.8
Cataract 1.7 1.8
Diabetes (new-onset) 8.1 7.7
Neurocognitive 1.6 1.5
Laboratory results (%)

Binding Ab 0.3 n/a
Neutralizing Ab none n/a

New-onset diabetes assessed in patients without diabetes at baseline; adjudicated by CEC

“\j"?‘ An Academic Research Organization of
Brigham and Women'’s Hospital and Harvard Medical School
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@ Summary for Evolocumab _fourier

! LDL-C by 59%
— Consistent throughout duration of trial
— Median achieved LDL-C of 30 mg/dl (IQR 19-46 mg/dl)

J CV outcomes in patients already on statin therapy
— 15% 4 broad primary endpoint; 20% { CV death, MI, or stroke
— Consistent benefit, incl. in those on high-intensity statin, low LDL-C
— 25% reduction in CV death, MI, or stroke after 15 year
— Long-term benefits consistent w/ statins per mmol/L 4 LDL-C

o Safe and well-tolerated
— Similar rates of AEs, incl DM & neurocog events w/ EvoMab & pbo
— Rates of EvoMab discontinuation low and no greater than pbo
— No neutralizing antibodies developed

J &8 An Academic Research Organ nof
2 Br'ghmadWmen s Hospit | dH ard Medical School




@ Conclusions fourier

VW YW W W

In patients with known cardiovascular disease:

1.PCSKO9 inhibition with evolocumab significantly &
safely 4 major cardiovascular events when added to
statin therapy

2.Benefit was achieved with lowering LDL
cholesterol well below current targets




VIEWPOINTS AND COMMENTARY Viewpoint

Curing Atherosclerosis Should Be the @::mmrk
Next Major Cardiovascular Prevention Goal

Jennifer GG. Robinson, MD, MPH,” Samuel S. Gidding, MD-z
Iowa City, Towa; H"ﬁmingmn, Deélaware; and Pﬂﬁffﬂﬂff{ﬂaﬁfﬂ, Pennsylvania

Effects on Major ASCVD Events per 1.0-mmol/l (39mg/dl) ReductioninLDL-C

5-year MVE  Events (% per annum) RR (Cl) per 1.0 mmol/L reduction Trend test
risk at in LDL cholesterol
baseline

Statin/more  Control/less

Participants without vascular disease ‘
<5% 148 (0-35)  229(0-53) €———— 0-61 (0-45-0-81)
>5% to <10% 487 (1-02) 716 (1-53) —I—- 0-66 (0-57-0-77)
>10%to <20%  854(2:52) 1003 (2-98) e 0-82(072-0-93) ¥’=9-10
220%to <30% 294 (4-40) 351 (5-28) Lo 0-81 (0-65-1-01) (p=0-003)
=30% 121(729) 126 (8-16) § 0-83 (0-58-1-18)
Subtotal 1904 (1-44) 2425(1-84) d> 0-75 (0-70-0-80)
' p<0-0001
—l- 99% limits 4> 95% limits g.i50 0.'75 1 1.'25 1.|50

Statin/more better Control/less better



Conceptual Model for Resetting Vascular Age Clock
Approach to the Primary Prevention of ASCVD

ASCVD Events

JUPITER 50% {LDL-C -> 45% RRR ASCVD events

JUPITER LDL-C<50 mg/dl -> 65% RRR ASCVD events

High intensity statin
Age 50-95 y

High intensity statin
FRS<10%

Statin+ PSCK9i
Age 30-45y 4

HOPE3 \l, LDL-C 33.7mg/dl \l, RRR 30%
Statin+PSCK9i

Ags %TS y Staé'ﬂ*sﬁfﬁkg' o statm PCSK® nonsensense mutation
Midlife mean LDL-C 100 mg/dl -> 88%RRR ASCVD

OR statin
\ \ ’ despite multiple risk factors

Birth

AGE (years)
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