? PRE

At what level of LDL-C do safety events
increase as reported in recent trials?

A) LDL-C < 100 mg/dL

B) LDL-C < 70 mg/dL
C) LDL-C < 50 mg/dL
D) LDL-C < 20 mg/dL

E) No level of LDL-C has been shown to be unsafe



?
Which of the following LDL-C-lowering medication(s) has i

been shown to reduce cardiovascular events when added to
statin therapy?

A) PCSK9 inhibitors, ezetimibe, niacin
B) PCSK9 inhibitors, ezetimibe
C) Fenofibrate, PCSK9 inhibitors, ezetimibe

D) Fenofibrate, niacin, ezetimibe, PCSK9 inhibitors

E) None



? PRE
According to the 2018 Cholesterol Guidelines, when identifying

ASCVD patients at very high risk of recurrent events, which of these is
NOT considered a high-risk condition?

A) History of prior PCl or CABG

B) Chronic kidney disease (eGFR 15-59 ml/min/1.73m?)
C) Stable angina

D) Current smoking

E) All are considered high-risk conditions



Non-Statin Therapy for
| DL-c Reduction:
EFxamining the Evidence
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LDL-c is central to atherosclerosis
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LDL-c levels in today’s society are too high
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What is Desirable Cholesterol?
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ACC/AHA Statin Benefit Groups

Secondary Prevention e Age < 75: High-intensity statin
Clinical ASCVD e Age > 75: Moderate-intensity statin

Primary Prevention

LDL-C > 190 mg/dL e High-intensity statin

e 10-yr risk < 7.5%: Moderate-intensity statin
e 10-yr risk > 7.5%: High-intensity statin

Diabetes Mellitus

Primary Prevention

: e Consider moderate or high intensity statin
>7.5% 10-yr ASCVD risk

Stone NJ et al. Circulation. 2014;129:S1-45.




Intensity of Statin Therapy

HIGH RISK PATIENT MODERATE RISK PATIENT LOW RISK PATIENT
High Intensity Statin Moderate Intensity Statin Low Intensity Statin
Daily dose lowers LDL-c >50% Daily dose lowers LDL-c 30% -49% Daily dose lowers LDL-c <30%

Atorvastatin 10 (20) mg
Rosuvastatin (5) 10 mg
Simvastatin 20-40 mg
Atorvastatin (401)-80 mg | Pravstatin 40 (80) mg
Lovastatin 40 mg (80 mg)
Fluvastatin XL 80 mg
Fluvastatin 40 mg bid
Pitavastatin 1-4 mg

Simvastatin 10 mg
Pravastatin 10-20 mg
Lovastatin 20 mg

Rosuvasatin 20 (40) mg Fluvastatin 20-40 mg

Grundy SM et al. J Am Coll Cardiol. Nov. 8, 2018. T Evidence from 1 RCT only




The intensity of statin should match
the intensity of risk




Rationale for Pushing LDL-C Even Lower

Meta-analysis of 38,153 patients from 8 randomized statin trials
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Clinical ASCVD

Healthy Lifestyle
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Grundy SM et al. J Am Coll Cardiol. Nov. 8, 2018. (Class lla)




The very high risk Patient




Major ASCVD Events

Recent ACS (within the past 12 months)

History of Ml (other than recent ACS event listed above)

History of ischemic stroke

Symptomatic PAD (claudication with ABI <0.85, or previous revascularization or amputation)
Age 265y

Heterozygous familial hypercholesterolemia

History of prior CABG or PCI outside of the major ASCVD event(s)

Diabetes mellitus

Hypertension

CKD (eGFR 15-59 mL/min/1.73 m?)

Current smoking

Persistently elevated LDL-C (LDL-C 2100 mg/dL) despite max statin therapy and ezetimibe
History of congestive HF

Grundy SM et al. J Am Coll Cardiol. Nov. 8, 2018.



2018 ACC-AHA Blood Cholesterol Guidelines

In very high-risk ASCVD, use a LDL-C threshold of
70 mg/dL to consider addition of nonstatins to
statin therapy

Grundy SM et al. J Am Coll Cardiol. Nov. 8, 2018.




Intensity of Statin Therapy

VERY HIGH RISK
PATIENT

HIGH RISK PATIENT

MODERATE RISK PATIENT

LOW RISK PATIENT

High Intensity Statin

High Intensity Statin

Moderate Intensity Statin

Low Intensity Statin

4 N

+ nonstatin

v

Lowers LDL-c > 50%

Lowers LDL-c 30%-49%

Dose lowers LDL-c <30%

add ezetimibe first\

If LDL > 70 mg/dL
consider PCSK9

Atorvastatin (401)-80

Rosuvastatin 20 (40)

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

Simvastatin 10 mg
Pravastatin 10-20 mg
Lovastatin 20 mg
Fluvastatin 20-40 mg

Grundy SM et al. ] Am Coll Cardiol. Nov. 8, 2018

t Evidence from 1 RCT only




IMPROVE-IT: Study Design

Patients stabilized post ACS < 10 days:
LDL-C 50-125 mg/dL if no prior lipid-lowering Rx
LDL-C 50-100 mg/dL if on prior lipid-lowering Rx

=18,144

Standard Medical & Interventional Therapy

Ezetimibe / Simvastatin
10 / 40 mg

Duration: Median 6 years follow-up (5314 events)

Primary Endpoint: CV death, MlI, hospital admission for UA,
coronary revascularization (= 30 days after randomization), or stroke

Cannon CP AHJ 2008,;156:826-32; Califf RM NEJM 2009;361:712-7; Blazing MA AHJ 2014;168:205-12




IMPROVE-IT: LDL-C and Llpld Changes

1Yr Mean LDL-C TC

Simva 69.9 145.1 137.1
EZ/Simva 53.2 125.8 120.4

Ain mg/dL -16.7 -19.3 -16.7

Median Time avg

69.5 vs. 53.7 mg/dL

Mean LDL-C (mg/dL)

8 12 16 24 36 48 60 72
Time since randomization (months)

Cannon CP, NEJM 2015;372:2387-97



IMPROVE-IT: Primary Endpoint — ITT

Cardiovascular death, Ml, documented unstable angina requiring
rehospitalization, coronary revascularization (230 days), or stroke

] HR 0.936 CI (0.887, 0.988)
p=0.016
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IMPROVE-IT: CV Death, Non-fatal MI, or
Non-fatal Stroke

HR 0.90 CI (0.84, 0.97)
p=0.003
NNT= 56
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Cannon CP et al. N Engl J Med.2015;372:2387-97.



IMPROVE-IT: Safety — ITT

No statistically significant differences in cancer or muscle- or
gallbladder-related events

EZ/Simva

n=9067
%

ALT and/or AST>3x ULN 2.3

Gallbladder-related AEs 3.5

Myopathy* 0.1

Cancer* (7-yr KM %) 10.2

* Ad'|udicated bx Clinical Events Committee % = n/N for the trial duration

Cannon CP, NEJM 2015:;372:2387-97




IMPROVE-IT: Primary Endpoint — ITT

Cardiovascular death, MI, documented unstable angina requiring
rehospitalization, coronary revascularization (230 days), or stroke

| HR 0.936 CI (0.887, 0.988)
p=0.016
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PCSK9 (Proprotein convertase subtilisin/kexin
type 9)

A secreted protein which targets the LDL receptor for degradation
Gain of function mutations cause high LDL-C

Loss of function mutations cause low LDL-C

Inhibition lowers LDL-C levels

Up-regulated by statin therapy
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Fourier Trial Design - Evolocumab

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 (+ ezetimibe)

v

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

RANDOMIZED
Evolocumab SC DOUBLE BLIND Placebo SC
140 mg Q2W or 420 mg QM Q2W or QM
v

Follow-up ~ 3 vears

Sabatine MS et al. Am H J 2016; 173: 94-101



Fourier Trial lipid results

100
%0 . . . e —o Placebo
80
S 70 - 59% mean reduction, P<0.00001
o0
£ w0 |
S Absolute reduction: 56 mg/dl (95%ci 55-57)
3
S 40 -
(@
a 30 - l\._F —e o= —e— —— . —*
20 -
N (median LDL on Evolocumab 30 mg/dl, 1ar 19-46 mg/dI)
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168

Weeks

Sabatine MS et al. N Engl ) Med 2017; 376:1713-1722




Fourier Trial: Primary Outcome

16% -

___ Placebo 0
14% - —— Evolocumab 15/’ RRR 14.6%
0 NNT =67
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8% -
Hazard Ratio 0.85
6% - (95% Cl, 0.79-0.92)
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Sabatine MS et al. N Engl J Med 2017; 376:1713-1722




Fourier Trial: MI/Stroke/CV Death

10% -

___ Placebo 20% RRR 9.9%
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Sabatine MS et al. N Engl J Med 2017; 376:1713-1722




EBBINGHAUS: cognitive function on evolocumab

M Evolocumab group M Placebo group

e Subgroup of FOURIER Executive Function Spatial Working Memory
* 1,204 patients £ T
* Cognitive function assessed £ i i H i ﬁ
- I 2 5
before and after treatment L omon | £ of e

=5
eline After Baselin Change After Baselin Change

 Stratified by achieved LDL-c
Palred Associated Learning Reactlon Time

* No differences in cognitive . g 1000-
function -
* Regardless of LDL achieved | ¢ /&= ) o

GiuglianoR et al. N Engl J Med 2017;377:633-43.




Efficacy of evolocumab regardless of
baseline LDL-C or statin intensity

Figure 1. Efficacy Outcomes Stratified by Baseline Low-Density Lipoprotein Cholesterol (LDL-C) Levels and

. . Evolocumab - Placebo PValue for
Intensity of Background Statin Treatment Efficacy outcomes by potency of background statin Better - Better Interaction
Primary composite end point HR (95% Cl) ,
EI Efficacy outcomes by baseline LDL-C level Evnlocau:t:l: Egi:?n rn::rl::tf;; All 0.85(0.79-0.92) ‘
Primary composite end point HR (95% C1) . Maximum intensity statin 0.86 (0.75-0.98) —.— "
Al 0.85 (0.79-0.92) ) Less intense statin 0.85(0.78-0.93) -I- '
Basel?ne LDL-C level, <70 mg/dL 0.80(0.60-1.07) —L P 0.40 1,00 150
Baseline LDL-C level, 270 mg/dL. 0.86 (0.79-0.92) 3 HR(E5% 1)
040 100 250 .
HR (95% C1) Secondary composite end point  HR (95% Cl) ;o
Secondary composite end point  HR (95% Cl) , Al _ . . . 0.80(0.73-0.88) ’
al 080 (0.73-0.88) ‘ Maxllrnum mtens-lty statin 0.78 (0.66-0.92) —‘— | 5
Baselne LDL-C level, <70 mg/dL. 070 (0.48-101) — ) Less intense statin 0.81(0.72-0.30) L
Baseline LDL-C level, 270 mg/dL 0.81(0.73-0.89) -l ’ ) ;ﬂ] li]l] : '5[|
040 100 250 HR (95% C1)
HR (95%Cl)

GIUGLIANO RP, ET AL. JAMA CARDIOL. 2017;2(12):1385-91.



Odyssey Outcomes Trial

18,924 post ACS patients (1-12 months)

v

Run-in period of 2-16 weeks on high-intensity or maximum tolerated
dose of atorvastatin or rosuvastatin

v

At least one lipid entry criterion met

RANDOMIZED
Alirocumab SC Q2W DOUBLE BLIND Placebo SC Q2W

v

Follow-up: event driven

Schwartz GG et al. Am Heart J. 2014;168:682-89.



Odyssey Trial lipid results

109 q 93.3 96.4

Mean LDL-C {(mg/dL)

Upward drift was due to protocol mandated
discontinuation of therapy if LDL < 30 mg/dL

Schwartz GG et. al. N Engl J Med. 2018;379: 2097-2107.

Months Since Randomization

Placebo
ITT
On-treatment*

Alirocumab
ITTt

On-treatment®*



Odyssey Trial = Primary Outcome

15 - .
- ARR* 1.6%
"RRR=15%
"1 NNT=63
. Placebo
== 9
L Alirocumab
O
= 6 -
= HR 0.85
(95% Cl 0.78, 0.93)
3 - P=0.0003
D | T | 1
0 1 ] P 3 4
Number at Risk Years Since Randomization
Flacebo Q462 82805 8201 3471 G259 7
Alirocumab Q4162 8846 8345 3574 653

Schwartz GG et. al. N Engl J Med. 2018;379: 2097-2107.




Odyssey: All Cause Mortality
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U L) T L] 1
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Flacebo 4462 92159 batatital 3898 7ar
Alirocumab 9462 89217 8919 3846 746

Schwartz GG et. al. N Engl J Med. 2018;379: 2097-2107.




Severe Hypercholesterolemia/FH

Patients with LDL > 190 mg/dL with no secondary causes fall into a high risk category for ASCVD
EVENTS

Patients with LDL > 190 mg/dL may have familial hypercholesterolemia (FH)
Diagnostic algorithms should be used to make the diagnosis of FH
Statin therapy remains the cornerstone of pharmacologic Rx for patients with FH

Many patients with FH are not being diagnosed nor treated aggressively enough with statin
therapy

Multiple organizations and recommendations/guidelines suggest non-statin therapy in these
patients

PCSK9 inhibitors are approved for use in patients with FH and are recommended in the 2018
AHA/ACC Cholesterol Guidelines for use in patients with severe hypercholesterolemia



You will see lower LDL-c levels
with PCSK9 inhibitors than you’ve
never seen before




FOURIER Trial—Efficacy and Safety in Patients
With LDL-c <10 mg/dL

Cardiovascular Efficacy Safety
15 - B LDL > 100 LDL < 10 30 1 B LDL > 100 LDL < 10
116 AdjHRO0.69 Adj HR 0.59 == | g  AdjHR0.94
S (0.49-0.97) (0.37-0.92) S (0.74-1.20)
= 10 P=0.03 P=0.02 20 {e P=0.61
(V] (]
o 7.8 o
a 15 &
Adj HR 1.08
5 A 10 - (0.63-1.85)
' P=0.78
97 3.4 3.4

CVD, MI, Stroke, CVD, MI, Stroke Serious AE

AE (Drug Discontinued)
UA, Cor Revasc

Giugliano RP, et al. Lancet. 2017;390(10106):1962-1971.




Even LDL-c levels < 10 appear to
be safe (and efficacious)




Why we need to lower LDL-c even more

.
If we keep on doing what we've always done...

we'll keep on getting what we've always gotten... )
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