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STATINS ON THE INTERNET

* Type statin “benefits” into Google; 655,000
references

* Type statin “risks” into Google; 3,530,000
references
« Patients blinded to drug assignment have the same

frequency of adverse muscle events taking placebo
or active drug. Gupta, Lancet, 2017, 389:2473

Nissen, Statin Denial, Ann Internal Med 2017: 167:
281
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Low HDL-C Increased CHD Risk at All /=
LDL-C Levels: The Framingham Study’

) _/
A patient in Cohort 1 having
LDL-C = 100 mg/dL and .

HDL-C = 25 mg/dL would
have similar CHD risk as a
patient in Cohort 2 having

LDL-C = 220 mg/dL and 14

HDL-C = 45 mg/dL.

CHD Risk

25

45

0 65

100 160 220 85

LDL-C, mg/dL HDL-C, mg/dL

4-year follow-up to the Framingham Heart Study that evaluated the risk of CHD in men aged 50 to 70 years, according to HDL-C and LDL-C levels.

1. Castelli WP. Can J Cardiol. 1988:4(suppl A):5A—10A.
86



High Lp(a) Levels Were Associated With
Increased CHD Risk: Meta-Analysis Results’

Study CHD Cases, No.
Reykjavik cohort (present study) 2,047 ——
Olmsted County Study 1,848 —a——
ARIC 725 —il-
Cardiovascular Health Study 693
GRIPS 299 | L
Physicians Health Study 296
WOSCOPS 293 —+i—
PRIME Study 288 ——
Dubbo Study 278 ——
Caermphilly Study 261 —
WHS 239 —i—
Lip Res Clin Prev Trial PEX] L
BUPA 229 L
Nurses Health Study 228 L
North Karelia Project 191 _—
Strong Heart Study 183 ——
Framingham Heart Study 174 L
Edinburgh Artery Study 166 ——a—
Helsinki Heart Study 138 L
Stanford Five-City Project 134 L
Framingham Offspring Cohort 129 L
Bruneck Study 125 -
Northwick Park Heart Study Il 121 1
Quebec Cardiovascular Study 116 L
MRFIT 98 L
FINRISK *92 92 -
MONICA-Glostrup Cohorts 74 L
MONICA-VIP Cohorts 62 =
Guemsey 51 =
PROCAM 33
Gothenburg 1933 26 L
Total 9,870 et
u | | 1
0.5 1.0 1.5 2.0 4.0

Odds ratio
)’ Odds ratios for CHD (top third vs bottom third of the baseline Lp(a) distribution) in each of 31 published prospective studies of Lp(a) in general populations.
14 Lp(a) = lipoprotein(a)

1. Bennett A et al. Arch Intern Med. 2008;168:598-608. 102




Based on Multiple Sources: LDL-C Level: y A&
With Genetic Variants in Cholesterol Metabolism

= |ndividuals with extremely elevated LDL-C display advanced coronary atherosclerosis and premature
CHD, even in the absence of other risk factors."

= |ndividuals with low LDL-C throughout life have decreased CHD risk."

FH

700 7
homozygotes®
4
/
1/
— -
= 300 -
~~ 5
) heterozygotes
S
= FCH#
Q 200 -
a
- PCSK92LOF  Optimal
mutants? (ATP It
100

Newborns?

I

3 OF PCSK9142X or PC 9X S.
FHBL = familial hypobetalipoproteinemia; PCSK9 = proprotein convertase subtilisin/kexin type 9 serine protease; LOF = loss of function; FCH = familial

Cors combined hyperlipidemia; FH = familial hypercholesterolemia.
)’» at the 1. NCEP ATP Ill. Circulation. 2002;106:3143-3421; 2. Glueck CJ et al. J Lab Clin Med. 1976;88:941-957; 3. Cohen JC et al. N Engl J Med. 2006;354:1264-1272,

Shore 4. Pauciullo P et al. Atherosclerosis. 2009;203:320-324; 5. Brown MS et al. Science. 1986;232:34-47.
24
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CENTRAL ILLUSTRATION: Statin Use in 601,934 Patients With Athero-
sclerotic Cardiovascular Disease on January 31, 2019

Study Population Results

601,934 patients with ASCVD Proportion on
Mean age: 67.5 £ 13.3 years high-intensity statin vs Odds of high

CeVD other statin vs no statin (vs other) intensity statin use
19.5%

More likely Less likely

Femate
Age x5
CeV0, PAD

PAD
BI%

T
o B

Statin usage on January 31,2019
£ 30 days W275%  50-74% WI<50%

Proportion of days covered

Nelson AJ, et al. J Am Coll Cardiol. 2022;79(18):1802-1813.




The Role of PCSK9 in the Regulation
of LDL Receptor Expression
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Trial Design

217,564 high-risk, stable patients with established CV disease
(prior MI, prior stroke, or symptomatic PAD)

Screening, Lipid Stabilization, and Placebo Run-in
High or moderate intensity statin therapy (z ezetimibe)

LDL-C 270 mg/dL (1.8 mmol/L) or
non-HDL-C 2100 mg/dL (2.6 mmol/L)

volocumat RANDOMIZED Placebo SC
140 mg Q2W or 420 mg N1 Q2W or QM

Follow-up Q12 weeks
Medianflup2.2yrs
-~ Cors PEP: CVD, MI, Stroke, UA, Coronary Revascularization
y Hgatthe Key Secondary EP: CVD, MI, Stroke

= s hore @ w An Academic Research Organization of

Brigham and Women's Hospital and Harvard Medical School Sabatl ne MS et al. Am Heaft J 20 1 6,1 7394-1 01




@ Summary of Effects of ey
PCSK9i Evolocumab

fourier
v W W

v

« JLDL-C by 59% to a median of 30 mg/dL
« | CV outcomes in patients on statin

« Safe and well-tolerated
100

Placebo
*—o—o—9
~ 80 2
T 59% reduction
g P<0.00001
s 60 -
% Absolute ! 56 mg/dI
© 40 -
£
&)
a
= 20 - Evolocumab
(median30 mg/dl, IQR 19-46 mg/dl)
0

0 24 48 72 96 120 144 168
Weeks after randomization

An Academic Research Organization of
Brigham and Women's Hospital and Harvard Medical School

HRO0.85(0.79-
0.92)
5 P£G;0001
HRO0.80(0.73-
o 0.88)
3 B<P.0001
o 10 -
®
S
i
g 5
=
X
0 -
CVD, M|, stroke CVD, M|, stroke
UA, correvasc

Sabatine MS et al. NEJM2017;376:1713-22



Adverse Events and Laboratory Test Results:
Sabatine, et al. NEJM 2017

Table 3. Adverse Events and Laboratory Test Results.

Evolocumab Placebo
Outcome (N=13,769) (N=13,756)

Adverse events — no. of patients (%)
Any 10,664 (77.4) 10,644 (77.4)
Serious 3410 (24.8) 3404 (24.7)

Thought to be related to the study agent and leading to
discontinuation of study regimen

Injection-site reaction™
Allergic reaction
Muscle-related event
Rhabdomyolysis
Cataract
Adjudicated case of new-onset diabetes
Neurocognitive event
Laboratory results — no. of patients/total no. (%)
Aminotransferase level >3 times the upper limit of the normal range

Creatine kinase level >5 times the upper limit of the normal range

226 (1.6)

296 (2.1)
420 (3.1)
682 (5.0)

8 (0.1)
228 (1.7)
677 (8.1)
217 (1.6)

240/13,543 (1.8)
95/13,543 (0.7)

201 (1.5)

219 (1.6)
393 (2.9)
656 (4.8)

11 (0.1)
242 (1.8)
644 (7.7)
202 (1.5)

242/13,523 (1.8)
99/13,523 (0.7)

N * The between-group difference was nominally significant (P<0.001).

1 The total numbers of patients were 8337 in the evolocumab group and 8339 in the placebo group, because patients

with prevalent diabetes at the start of the trial were excluded.




@ Major Adverse Limb Events

All Patients
I Placebo N=27,564

@ Evolocumab
0.5% 42% RRR

HR 0.58
(0.38 - 0.88)
P=0.0093

Outcome
MALE
ALl or major amputation
ALl
Major amputation
Urgent revascularization
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HR
0.58
052
055
057
0.69

0.0%
0 90 180 270 360 450 540 630 720 810

An Academic Research Organization of Days from Randomization
Brigham and Women's Hospital and Harvard Medical School

900

95% CI
(0.38-0.88)
(0.31-0.89)
(0.31-0.97)
(0.17-1.95)
(0.38-1.26)




PRIMARY EFFICACY ENDPOINT: MACE

ARR* 1.6%

Alirocumab ~ Placeho Absolute
(N=2814) | (N=2815) Sflaigy)

MACE M4(115) | 420[t49) 3 |076(065,087
Ddeath | 69025 | 9%6[34) 10 [072(053,09
OV death 8109 | 1742 13 |069(052,09

Endpoint, n (%) HR (95% CI

7 Alirocumab

MACE (%)

HRO0.85
(95% €10.78, 0.93)
P=0.0003

MACE: CHD death,
non-fatal MI, 3

ischemic stroke, or
unstable angina requiring
b N Allcause death | 114(41) | 161(5.7) L7 |071{056,090
0 1 o2 3 4
Number at Risk Years Since Randomization
\ . Placsho 9462 8305 8201 U7
e i o846 B35 357}1 Sﬁi ((ODYSSEY

incidence

OUTCOMES 31

(IODYSSEY

S OUTCOMES 4



Circulation

A CV death, M, stroke, hospital admission for unstable angina
or coronary revascularization

ORGHALRESFARCH BT 00 & -
s o]
Associaion Between Actieved Low-Densiy £ .
Lip{ifrotein CholesterolLevels and Long- e~ & »o- Adjusted povaiue <0.0001
Carciovascular and Sarety Qutcomes: An Analysls

fFRELE  ALL CAUSE MORTALITY.REDUCED =

Prt G, M chele L lonogbue, MO, MPH eong-un Pk, PO Steshen ) Wi, MDD A, MO, B CV death, Ml or stroke
iz Kude, M Kpungihm, PhD: Sabina A Murphy, MPH, Gaetanc M. D e, M Zigie A Gaciong MO

Z5 -
— Eﬂ =
Ead
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= 15 -
g
= 10 -
=
a Adjusted P-value <0.0001
S HR (95% Cl) = 0.79 (0.71-0.88)
ﬂ =
T I T | ] T
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Achieved LDL-C (mg/fdL)
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Comipparative Effects of Low - Dose Rosuwvastatimn, Placebo, amnd Dietary Supplerments onm
Lipids amnd Imnflarmarmatory Biommmarkers =" ossr acces=

o rigirmal ImnewestigaSatiom

Luake I, Laffim, Daennmis Erucasrmirmeaer, PAMichslle Garcia, Danicsile AL Eremnmnan,, Ellaen RMocErlean, Douglas =S, Jacobhy, Erim . RAaiichho s,
F=ul RA Ridier, Tracw . WWWarng, larol E. Watsornm, FHowward . FHutchimnsomn, amnd Steweaen El. MNissaers

- e ol Cardicel. 20 >=>= fam, ST LT T — 1=

Editorial Zormmireaent Cauticom ASAgainst Raejaectinmng A0 Dricetary Supplermentts for LD CTholesterol Redouacticm™

5.1
0.4

-4.4
-6.6

Percent Change in LDL-C (%)

-4549 -37.9*

Rosuvastatin Placebo  Fish  Cinnamon Garlic  Turmeric  Plant Red Yeast
J Oil Sterols  Rice
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