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0 Why LDL-c as target to reduce residual risk ?

U The Promise of PCSK-9 inhibiting therapies

U PCSKO9-inhibiton and the Inflammation-Paradox



Genetic and Pharmacologic trials
show causal role for LDLc in CVD
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Why further LDL-c lowering to reduce residual risk?
|. Achieved very low LDL-C equals lower CV-risk
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Why further LDL-c lowering to reduce residual risk?
II. No evidence for lower LDLc Iimit in CV-benefit
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Why do we need further
LDLC lowering therapies ?

I.  Guidelines set LDL-C goals in high risk patients
Il. Special populations do not achieve LDL-C goals

Ill. More patients with adverse effects on statins



|. post-ACS, 1.5 patients achieve LDL-C <70mg/dL
despite statin prescription and good adherence
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ll. In patients with Familial Hypercholesterolemia
only 1: 5 achieves target LDLc

Of 1,249 HeFH patients, 21% achieved
LDL-C <2.6 mmol/L (100 mg/dL)

<2.6mmol/L, 73% were not receiving
maximal lipid lowering therapy
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lIl. Statin-associated side effects often lead to
discontinuation and reduced survival

U Side effects are the most common reason patients discontinue statins?

U Survival is reduced in patients who discontinue,
even compared to those on non-daily statin doses?
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2. Mampuya et al. Am Heart J 2013;166:5971 603.
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U The Promise of PCSK-9 inhibiting therapies

U PCSK9-inhibiton and the Inflammation-Paradox



PCSK9 monoclonal antibodies binding PCSK9
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Genetic variants of PCSK9 demonstrate Its
Importance in regulating LDL levels

PCSK9 gain of function (GOF) = Fewer LDLRs! (rare?)

GOF variant Population Characteristics

Premature CHD, tendon xanthomas, severe
hypercholesterolaemia

British, Norwegian families, 1 Utah family

French, South African, Norwegian patients Tendon xanthomas; CHD, early MI, stroke

Brother died at 31 from MI;
strong family history of CVD

PCSK9 loss of function (LOF) = More LDLRs? (more common?)

New Zealand family

LOF variant Population LDL-C CHD risk

R46L ARIC, DHS

Y142X or C679X ARIC, DHS

R46L CGPS

. Abifadel et al. Hum Mutat 2009;30:520i 529. 2. Dadu et al. Nat Rev Cardiol 2014;11:563i 575.
. Benn et al. 3 Am Coll Cardiol 2010;55:28331 2842.



Genetics support cumulative effect of
PCSK9-inhibition on top of statins
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Evolocumab in phase Ill PROFICIO programme
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Evolocumab rapidly reduces LDL-C within 2 weeks

Mean LDL-C % change
from baseline
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Evolocumab persistently reduces LDLc > 52 weeks
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Evolocumab reduces LDL-C
iIrrespective of baseline characteristics

Every 2 weeks dosing
Overall

Male patients
Female patients

Age 065 Years
Age <65 years

BMI 0O306k|g/ m
BMI >25 to <30kg/m?
BMI 0O23k|g/ m

Non-intensive statin therapy
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No ezetimibe use
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LDL-C &.1mmol/L (158mg/dL)
LDL-C <4.1mmol/L (158mg/dL)

-80 -60 0 -20 0]
Change from baseline in LDL-C

Raal et al. Lancet 2015:385:3317 340 (treatment differences of evolocumab vs placebo)



Percent Change in LDL-C (%)

Evolocumab is well tolerated
even in patients with statin intolerance
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Evolocumab and safety

In subjects with very low LDLc - OSLER

Evolocumab subjects stratified by minimum

achieved LDL-C EvoAll;lab SO Al
<25 mg/dL 2 t;/;fo mf;gl_ 640 dndl/ (n=2976) (n=1489)
=TT, (n=759) (n=1532) [| ("=1426)
Adverse Events (%)
Any 70.0 68.1 69.1 70.1 69.2 64.8
Serious 7.6 6.9 7.2 7.8 7.5 7.5
Muscle-related 4.9 7.1 6.0 6.9 6.4 6.0
Neurocognitive 0.5 1.2 0.8 1.0 0.9 0.3
Lab results (%)
ALT/AST >3xULN 0.9 0.8 0.8 1.3 1.0 1.2
CK >5xULN 0.4 0.9 0.7 0.5 0.6 1.2

Sabatine MS et al. N Engl J Med 2015;372:1500-1509




Cumulative Incidence (%)

Evolocumab and Cardiovascular Events

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

Standard of care alone
HR 0.47 (N=1489)
95% CI 0.28-0.78
P=0.003
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(N=2976)
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Alirocumab ODYSSEY Phase 3 programme
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Calculated LDL-C, LS mean (SE), mg/dL

Alirocumab lowers LDLc persistently
In hyperlipidemic CV-patients

Achieved LDL-C Over Time
All patients on background of maximally tolerated statin £ other lipid-lowering therapy
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Alirocumab effective
In Familial hypercholesterolemia

All patients on background of maximally tolerated statin
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Alirocumab and Cardiovascular Events'
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Ongoing Phase 3 Trials:
Alirocumab, Evolocumab, Bococizumab
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Including ACS-patients

FOURIER! ODYSSEY OUTCOMES?
N =27,564 N ~ 18,000

1. Sabatine MS, et al. Am Heart J 2016;173:9471 101.
2. Schwartz GG, et al. Am Heart J 2014;168:6827 9.



Outline

U PCSKO9-inhibiton and the CRP-paradox



Inflammation vs LDLc in post-ACS patients
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Plague rupture is caused by arterial wall macrophages

AAtherosclerotic plaques with high APatients with recent infarctions
number of macrophages are prone to are characterized by vascular
rupture, causing acute vessel occlusion inflammation on PET/CT

Rogers JIMG 2010



Rapid white blood cell influx in
atherosclerotic lesions in patients

Rapid WBC accumulation
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Circulatingmonocytesactivatedin hypercholesterolemia

CCR2
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CCR2-expression on monocytes independently
correlates with Arterial wall inflammation in CVD patients
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Increased lipid droplet content in
monocytes with high cholesterol

cell membrane 3 neutral lipids

Control

Familial
hypercholesterolemia




CCR2high-expressing monocytes show increased migration

which is reversible following PCSK9-ab

Control CVD patient untreated CVD patient treated

i e s L Seag s o co s Bheen o seuse_s adiRRA R < S = =l




Take Home

LDL-c is causal factor in cardiovascular disease

A Whereas Lower LDL-C is better, Very low LDL-C is even better

PCSK9-antibodies reduce LDLc
A Rapidly, consistently and potently
A Independent of baseline characteristics & comorbidities

A Side effects at placebo level

PCSK9-antibodies also reduce monocyte activation

A By reducing intracellular lipid accumulation

CV-endpoint data expected 2017



