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170,000 cUUETEXOVTEG (Cholesterol Treatment Trialists' (CTT) Collaboration)
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AVETILOUUNTEG EVEPYELEC TWV GTATIVWV

In the drug-level network meta-analysis of individual statins, 165,534
participants contributed information on 2,075
clinically meaningful elevations in hepatic transaminases
(1% of all participants).
In the drug-level network meta-analysis of individual statins 127,571
participants provided information on 721 individuals with
clinically meaningful CK elevations (0.6% of all participants).

According to the findings of the network meta-analysis including
84,391 participants with 1,986 clinically meaningful myalgia events
(2% of all participants)

Rare-very rare: Cataract, fractures, recent memory loss, arthritis

Naci H, Brugts J, Ades T. Comparative tolerability and harms of individual statins: a study-level
network meta-analysis of 246 955 participants from 135 randomized, controlled trials.
Circulation Cardiovasc Qual Outcomes 2013:6:390-9.



AVETILOUUNTEG EVEPYELEC TWV GTATIVWV
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Naci H, Brugts J, Ades T. Comparative tolerability and harms of individual statins: a study-level
network meta-analysis of 246 955 participants from 135 randomized, controlled trials.
Circulation Cardiovasc Qual Outcomes 2013:6:390-9.



AVETILOUUNTEG EVEPYELEC TWV GTATIVWV

Meta-analysis of 13 statin trials with 91,140 participants, of whom 4,278
(2,226 assigned statins and 2,052 assigned control treatment) developed
new onset diabetes (NOD) during a mean of 4 years.

Statin therapy was associated with a 9% increased risk for incident
diabetes (odds ratio [OR] 1.09; 95% Cl 1.02-1.17).

Meta-regression showed that risk of development of diabetes with
statins was highest in trials with older participants, but neither baseline
body-mass index (BMI) nor change in LDL-cholesterol concentrations
accounted for residual variation in risk.

Sattar N, Preiss D, Murray HM, et al. Statins and risk of incident diabetes: a collaborative
meta-analysis of randomised statin trials. Lancet 2010;375(9716):735-42



Figure 3. Cardiovascular events in treated hypertensive subjects without diabetes (group A),
new-onset diabetes (group B), and previously known diabetes (group C).
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Figure 3. Cardiovascular events in treated hypertensive subjects without diabetes (group A), new-onset diabetes (group B), and previously known diabetes (group C).


Figure 2. Probability of new diabetes in relation to baseline glucose concentration and
treatment with a diuretic.
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Figure 2. Probability of new diabetes in relation to baseline glucose concentration and treatment with a diuretic.


Patients with DM Primary Endpoints :
3-year Mortality and Morbidity rates

B Usual Care B Structured Care
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Athyros et al Jurnal of Cardiovascular Risk 2003 (in
press).
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Utilization of atorvastatin and a structured care approach to get CHD patients to their NCEP goal was associated with statistically significant reductions in the risk of total and coronary mortality, nonfatal MI, unstable angina, need for revascularization, congestive heart failure, and stroke. 
 
Total mortality in the structured care group was 2.9%, compared with 5% in the usual care group, representing a 2.1% reduction in absolute risk and a 43% reduction in relative risk. 

The incidence of coronary mortality was similar to that for total mortality: 2.5% and 4.8% for structured care and usual care, respectively, representing an absolute risk reduction of 2.3%. 

8% of patients treated with structured care using atorvastatin experienced some form of coronary morbidity, compared with 17.4% of patients in the usual care group.  
 
The incidence of stroke was 2.1% in the usual care group, compared with 1.1% in the structured care (atorvastatin) group.
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Athyros VG, et al. Angiology 2003;54:679-90.
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The reductions in relative risk of primary end points for structured care compared with usual care after 3 years of treatment are highlighted in this slide.  

Total mortality was decreased by 43% (P=0.0021), coronary mortality by 47% (P=0.0017), nonfatal MI by 59% (P=0.0001), and stroke by 47% (P=0.034) in patients treated with structured care using atorvastatin compared with usual care.




Cai R, et al. Lower Intensified Target LDL-c Level of Statin Therapy Results in a
Higher Risk of Incident Diabetes: A Meta-Analysis of
14 RCT 95,102 non-diabetic participants. PLoS One 2014 Aug 14;9:e104922.
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Figure 2. Association between different target LDL-c level and incident diabetes.



Cai R, et al. Lower Intensified Target LDL-c Level of Statin Therapy Results in a

Higher Risk of Incident Diabetes: A Meta-Analysis of
14 RCT 95,102 non-diabetic participants. PLoS One 2014 Aug 14;9:e104922.
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Figure 8. Meta-regression of target LDL for incident diabetes.



LDLR, SREBS, statin potency, increased NOD

The prevalence of NOD is significantly lower in familial
hypercholesterolemia (FH) patients (n=14,296) compared with their
unaffected relatives (n=24,684). For receptor-negative and receptor-

defective low density lipoprotein receptor (LDLr) mutations, the odds ratio
was 0.35 (0.27-0.45) and 0.51 (0.42-0.62) (p for trend <0.001)

In contrast, statins increase LDLr numbers through activation of SREBPs 13,
1c, and 2,6 which are also causally related to insulin resistance. Thus, the
more potent the statin, the greater the increase in SREBPs and LDLr as well
as the plasma LDL cholesterol (LDL-C) reduction; however, the “cost” may be
in terms of insulin resistance and a higher incidence of NOD.

Athyros VG, Katsiki N, Karagiannis A, Mikhailidis DP. Statin Potency, LDL Receptors and New
Onset Diabetes. Curr Vasc Pharmacol 2014 Aug 19. [Epub ahead of print]



LDLR, SREBS, statin potency, increased NOD

Thus, the stronger the statin, the greater the LDL-C reduction might
result in increased NOD.

Cardiovascular benefit from statin treatment overweighs the
diabetes risk, NOD should be considered to weigh the pros and cons
when LDL-c reaches a lower level, e.g., less than 1.8 mmol/L,
especially in primary prevention low-risk patients.

Athyros VG, Katsiki N, Karagiannis A, Mikhailidis DP. Statin Potency, LDL Receptors and New
Onset Diabetes. Curr Vasc Pharmacol 2014 Aug 19. [Epub ahead of print]



MKpOTEPN CUXVOTNTA MLKPOOYYELATTOONTIKWY ETILITAOKWYV GTOUG
XPNOTEC OTATWVWYV TOU avantucoouv dtafntn

During 215,725 person-years of follow-up,
statin users, compared with non-statin users,
had a lower cumulative incidence of
diabetic retinopathy (HR 0.60, 95% ClI 0.54-0.66; p<0.0001),
diabetic neuropathy (0.66, 0.57-0.75; p<0-0001),
and gangrene of the foot (0.88, 0.80-0.97; p=0-010),
but not diabetic nephropathy (0.97, 0.85-1.10; p=0:62).

Nielsen SF, Nordestgaard BG. Statin use before diabetes diagnosis and risk of microvascular
disease: a nationwide nested matched study. The Lancet Diabetes & Endocrinology, Sep 2014



MKpOTEPN CUXVOTNTA MLKPOOYYELATTOONTIKWY ETILITAOKWYV GTOUG
XPNOTEC OTATWVWYV TOU avantucoouv dtafntn

For every 1000 primary prevention patients randomized to statin,
5 patients developed NOD,
5 patients were saved from death,
10 from nonfatal myocardial infarction, and
6 from stroke.

Some people find this a good deal, but others are cautious because
of the justified fear of diabetes.

Nielsen SF, Nordestgaard BG. Statin use before diabetes diagnosis and risk of microvascular
disease: a nationwide nested matched study. The Lancet Diabetes & Endocrinology, Sep 2014
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Presenter
Presentation Notes
This slide presents pooled data from two studies of ezetimibe that enrolled 1,719 patients with primary hypercholesterolemia.  Patients were randomized to ezetimibe (10 mg) or placebo for 12 weeks.  Ezetimibe reduced levels of LDL-cholesterol by 18%, compared with an increase of 1% with placebo (p<0.01).  Ezetimibe also significantly (but modestly) increased levels of HDL-C and decreased levels of triglycerides as compared to placebo.


SHARP: Major Atherosclerotic Events
by renal status at randomization

Eze/simv  Placebo
(n=4650) (n=4620)

Non-dialysis (n=6247) 296 (9.5%) 373 (11.9%)
Dialysis (n=3023) 230 (15.0%) 246 (16.5%)

Major atherosclerotic event 526 (11.3%) 619 (13.4%)

No significant heterogeneity between
non-dialysis and dialysis patients (p=0.25)

Risk ratio & 95% CI

16.5% SE 5.4
reduction
(p=0.0022)
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Eze/simv  Placebo
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STUDY OF HEART AND
RENAL PROTECTION
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Fig. 1. Effects of the test meal before (open circles) and after (solid circles) ezetimibe treatment. The subjects (n=20) received a high-fat and high-glucose meal (1001 keal,
protein 31.6¢, fat 61.4¢, carbohydrate 79.8 g, cholesterol 299 mg) before and after the treatment with ezetimibe. Blood samples were obtained while fasting and 2, 4, and
& h after the test meal. (A) Triglycerides: (B) high-density lipoprotein cholesterol: (C) low-density lipoprotein cholesterol; (D) blood glucose: and (E) insulin. The Bonferroni
t-test was used to compare before and after the test meal ("p<0.05; *"p<0.01; ***p<0.001). The paired t-test was employed to compare before and after treatment with

ezetimibe (#p < 0.05; #Hp<0.01; #2&#p<0.001 )
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Bile Acid Sequestrant: Efficacy at Reducing LDL-C
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Colesevelam is a bile acid sequestrant that lowers levels of LDL-C and modestly raises levels of HDL-C.  Through secondary activation of HMG-CoA reductase, colesevelam also modestly increases triglyceride levels.  


Colesevelam Consistently Lowers A1C
by an Additional Mean 0.5%

Colesevelam plus Colesevelam plus Colesevelam plus
Metformin-Based Sulfonylurea-Based Insulin-Based
Therapy Therapy Therapy
(n = 148) (n = 218) (n = 144)
Baseline A1C = 8.1% Baseline A1C = 8.2% Baseline A1C = 8.3%
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*From baseline, placebo-adjusted ITT population, last observation carried
forward (LOCF), patients on background monotherapy and combination therapy

Bays HE et al. Arch Intern Med. 2008;168:1975-1983 | Fonseca VA et al. Diabetes Care.
2008;31:1479-1484 | Goldberg RB et al. Arch Intern Med. 2008;168:1531-1540.
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Colesevelam Consistently Lowers A1C by an Additional Mean 0.5%
Colesevelam consistently lowered mean A1C by 0.5% when added to metformin-, sulfonylurea-, or insulin-based therapy and was approved by the U.S. Food and Drug Administration for lowering glucose in addition to its previous approval for lowering low-density lipoprotein cholesterol. In a series of 3 studies performed to evaluate the efficacy of adding colesevelam to regimens based on metformin, sulfonylurea, or insulin, the primary endpoint was mean placebo-adjusted change in A1C from baseline to treatment completion (26, 26, and 16 weeks, respectively). The studies analyzed intention-to-treat populations, with the postbaseline last observation carried forward. This slide compares the placebo-adjusted change in A1C observed for the 3 treatment regimens. The addition of colesevelam to a metformin-, sulfonylurea-, or insulin-based regimen produced statistically significant mean reductions in A1C of −0.54%, −0.54%, and −0.50%, respectively, compared with placebo. In the metformin study (baseline A1C=8.1%), the least-squares mean (LSM) change in A1C was −0.39% for colesevelam (n=148) and +0.15% for placebo (n=152); the difference in LSM percent change between treatments (colesevelam minus placebo) was −0.54% (p<0.001). In the sulfonylurea study (baseline A1C=8.3%), the LSM change in A1C was −0.32% for colesevelam (n=218) and +0.23% for placebo (n=218); the difference in LSM percent change between treatments was −0.54% (p<0.001). In the insulin study (baseline A1C=8.2%), the LSM change was −0.41% for colesevelam (n=144) and +0.09% for placebo (n=136); the difference in LSM percent change between treatments was −0.50% (p<0.001).

References:
Bays HE, Goldberg RB, Truitt KE, Jones MR. Colesevelam hydrochloride therapy in patients with type 2 diabetes mellitus treated with metformin: glucose and lipid effects. Arch Intern Med. 2008;168:1975-1983.
http://www.ncbi.nlm.nih.gov/pubmed/18852398

Fonseca VA, Rosenstock J, Wang AC, Truitt KE, Jones MR. Colesevelam HCl improves glycemic control and reduces LDL cholesterol in patients with inadequately controlled type 2 diabetes on sulfonylurea-based therapy. Diabetes Care. 2008;31:1479-1484. 
http://www.ncbi.nlm.nih.gov/pubmed/18458145 

Goldberg RB, Fonseca VA, Truitt KE, Jones MR. Efficacy and safety of colesevelam in patients with type 2 diabetes mellitus and inadequate glycemic control receiving insulin-based therapy. Arch Intern Med. 2008;168:1531-1540.
http://www.ncbi.nlm.nih.gov/pubmed/18663165



KapdLayyelakoc kivouvog ota anoteAECHATA TWV KALVIKWV
MEAETWV ME OTATIVEC

E Relativeriskreduction X Residual CVDrisk

Endpoint : nonfatal Ml or CHD death, major coronary events, major cardiovascular events

Adapted from Fruchart et al. Am J Cardiol 2008; 102(Suppl.): 1K-34K
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Altiec eAattwoncg twv Kapdlayyeltakwv
Oavatwv otic HMNA petaéu 1980 kot 2000

80
3 EAdrrwon 44%
o 60 A Phys. Activity: 5% TTP J,HDL-C
d * 1
E EATTwom 47% A Smoking: 12% MAnBuopog
E 40 Other Rx: 12% OTOX0G
D Revasc for angina: 5%
§ Rx for HF: 9%
0
3 . A Cholesterol: 24%
:lé 20 prevention: 11% o
2 0 ABMI: -8%
3 A Diabetes: -10%
© 20
&

OepameleC Ahhayn Tpotrou {wn¢ Aveenynro

Ford ES et al. N Engl )} Med. 2007;356:2388-2398.
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2014 HAS Lipid Guidelines

LDL-C remains the main target with specific goals

Treatment targets (LDL-C) according to European Guidelines 2011

AcBeveic (ue Baon Tov Kapdlayyelako Toug Kivbuvo) LDL-C Ztoxo¢
SCORE 2 10% <70 mg/dL n/kat
(A eykateotnuévn KA vooo, Mafritn tomou Il, AwBritn timou | pe PAdBn os dpyavo otdyo, >50% HLE iwﬂﬂ ™ne LDL-C

petpla mpog cofapn yxpovia vedponaBewa, nohl vnhol kivblvou)

5 = SCORE <10% <100 mg/dL

(A onpavtika avgnpéva enineda pEpovwpEvwy napayoviwy kvbivou, vniol kwwbivou)

1 < SCORE <5% <115 mg/dL

MeTpLou Kivduvou

Eurcpean Heart Journal (2011} 32, 17659-1818



OepamnevTiko¢ alyoplOpog ducAumdapiwy (2014)
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ACCORD Lipid

The Action to Control Cardiovascular
Risk in Diabetes Lipid Trial

ACCORD Lipid was sponsored by the NIH. The fenofibrate
used for study was provided by Abbott Laboratories.



The first study to evaluate adding an LMA
to a statin in patients with T2DM at goal for LDL-C

® The only placebo-controlled, double-blind arm of the
ACCORD Programme

Simvastatin
5518 [ /

Simvastatin 20-40 mg
+ Fenofibrate 160 mg>>*
(n=2,765)

patients
with T2DM

Simvastatin 20-40 mg

+ Placebo
(n=2,753)
Month 1 Mean 4.7-year follow-up

LMA: lipid-modifying agent

*According to patients’ LDL-C levels and CVD history

**Bjoequivalent to 200 mg micronised and 145 mg nanocrystal. Patients whose eGFR was 30-50
mL/min/1.73 m? received a lower dose of fenofibrate, corresponding to 1/3 of the normal daily dose

Ginsberg HN et al. Am J Cardiol 2007;99(12A):56i-67i.
ACCORD Study Group. N Engl J Med. 2010. Epub.



. .
Primary endpoint
Major CV events (overall population)

a _ I
100 e
;\é\ 80 - ]
= 10 - Placebo
C
°>’ _
L 60 - Fenofibrate
= 0
5= [ [ [ [ [ [ [ [
= 0 1 2 3 45 6 7 8
g 40 -
IS 0.92 (95% Cl 0.79-1.08),
i /‘
0 - | | | | | | | |
0] 1 2 3 4 5 ) 7 8
. Years
No. At Risk
Fenofibrate 2765 2644 2565 2485 1981 1160 412 249 137
kPlacebo 2753 2634 2528 2442 1979 1161 395 245 131 )

Major CV events defined as CV death, nonfatal Ml and nonfatal stroke

ACCORD Study Group. N Engl J Med March 14, 2010. Epub.



ACA48

1. ACCORD Lipid results reinforce the residual risk
hypothesis

= Despite achieving a mean LDL-C of 80 mg/dL, patients in the
atherogenic dyslipidemia* subgroup had a 70% higher rate of major
CV events compared to those without atherogenic dyslipidemia

20-
c
(O]
> 15-
>
O
<
S 101
[
o
)
o 54
o
(el
O_

With atherogenic dyslipidemia*  Without atherogenic dyslipidemia
(n=456) (n=2,284)

Patients on simvastatin alone -
*TG 2204 mg/dL and HDL-C <34 mg/dL R3 ‘
Residual Risk Reduction

initiative

ACCORD Study Group. N Engl J Med March 14, 2010. Epub.




ACCORD Lipid

Primary endpoint
INn pre-specified subgroups

P value for

Simvastatin +

Subgroup Fenofibrate Simvastatin Hazard ratio (95%o CI) I
% of events (no. in group)

Overall 10.52 (2,765) 11.26 (2,753) —ﬁ-—
LDL cholesterol ]

<84 mg/dI 9.38 (938) 12.23 (891) —

85-111 mg/dl 9.85 (934) 11.17 (922) — =

=112 mg/dl 12.43 (877) 10.57 (927) - 0.12
HDL cholesterol i

<34 mg/dI 12.24 (964) 15.56 (906) ,

35-40 mg/dl 10.12 (860) 9.47 (866) B

241 mg/dl 9.08 (925) 8.99 (968) — 0.24
Triglycerides I

<128 mg/dl 9.88 (891) 11.29 (939) ‘, e

129-203 mg/dl 10.50 (924) 9.86 (913) :

=204 ma/dl 11.13 (934) 12.84 (888) — 0.64
Triglyceride-HDL cholesterol |
combination ]

Triglyceride =204 mg/dl -

and HDL =34 mg/dl 12.37 (485) 17.32 (456) !

All others 10.11 (2264) 10.11 (2284) | 0.06
Glycated hemoglobin i

<8.0% 8.69 (1,324) 10.56 (1,335) —0

>8.1% 12.20 (1,435) 11.94 (1,415) ! 0.20

0 | i 2
Simvastatin + Fenofibrate better Simvastatin better

ACCORD Study Group. N Engl J Med March 14, 2010. Epub.



Fenofibrate reduces the residual risk
associlated with elevated TG and low HDL-C

® Patients in the dyslipidaemia subgroup had a 70%b6
higher relative risk of major CV events®™ compared to
those with TG <204 mg/dL and HDL =34 mg/dL,
despite achieving a mean LDL-C of 80 mg/dL

4.95%0 ARR, RRR-31%0

B Simvastatin
16 - l
] B Simvastatin + Fenofibrate

|—\
N

[y
\V]

Proportion with Event
=
o

o N b O ©
| 1 1 1 1

TG <204 mg/dL, HDL >34 mg/dL TG =204 mg/dL + HDL-C <34 mg/dL
(n=4,548) (n=941)

ARR: absolute risk reduction
*Major CV events defined as CV death, nonfatal MI and nonfatal stroke

ACCORD Study Group. N Engl J Med March 14, 2010. Epub.



Rate (%) of 30-day Major Adverse Coronary Events (MACE) among the study
patients according to the age, gender, level of HDL cholesterol, triglycerides,
smoking status, presence of diabetes and hypertension.
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Tenenbaum A, Medvedofsky D, Fisman EZ, Bubyr L, et al. (2012) Cardiovascular Events in Patients Received Combined
Fibrate/Statin Treatment versus Statin Monotherapy: Acute Coronary Syndrome Israeli Surveys Data. PLoS ONE 7(4): e35298.
doi:10.1371/journal.pone.0035298

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0035298

PLoSone


http://www.plosone.org/article/info:doi/10.1371/journal.pone.0035298

Kaplan-Meier curve of mortality rate during one year follow-up for 7,243 patients
from years 2000-2008 (combined fibrate/statin therapy vs. statin monotherapy,

p log-rank=0.066).
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Tenenbaum A, Medvedofsky D, Fisman EZ, Bubyr L, et al. (2012) Cardiovascular Events in Patients Received Combined
Fibrate/Statin Treatment versus Statin Monotherapy: Acute Coronary Syndrome Israeli Surveys Data. PLoS ONE 7(4): e35298.
doi:10.1371/journal.pone.0035298

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0035298

PLoSone


http://www.plosone.org/article/info:doi/10.1371/journal.pone.0035298

Néa dappaka yia tn Osparmeia TG oLKoyevoU ¢ UMEPXOANOTEPOAALULAG

Lomitapide inhibits the microsomal triglyceride transfer protein (MTP)
which is necessary for very low-density lipoprotein (VLDL) assembly
and secretion in the liver. Approved by FDA and EMA for HoFH with or
without LDL apheresis.

Mipomersen is a 'second-generation’ antisense oligonucleotide that
targets the messenger RNA for apolipoprotein B. Approved by FDA but
not by EMA for HoFH with or without LDL apheresis.

Both drugs might be related to lipid accumulation in the liver (NAFLD)




PCSK9

The effect of decreased PCSK-9 activity on LDL-C and CVD event rates
was demonstrated in the 15-year follow-up of the ARIC
Atherosclerosis Risk in Communities study (n=12,887).

Participants with PCSK-9 nonsense mutations had substantially lower
LDL-C levels and atherosclerotic CVD event rates (up to 88% lower)
compared with those with optimal PCSK-9 function.

Monoclonal antibodies against PCSK-9 prolong LDLR activity
resulting in lower circulating LDL-C levels

Cohen JC, Boerwinkle E, Mosley TH Jr, Hobbs HH. Sequence variations in PCSK9,
low LDL, and protection against coronary heart disease. N. Engl. J. Med. 2006; 354, 1264-1272.



PCSK9 Loss-of-Function Mutations Resulted in
Low LDL-C Levels and Reduced CHD Rates?

Black Subjects White Subjects
12 o P=.008 B Normal Subject 14 . P=.003
ol 97 B Mutation Carrier ., | 118
10 -
8 -
4 = 84
O 6 - (-]
I L 6 -
S , O
4 -
2 - 11-2 2 -
0 - 0 -
n=3278 n=85 n=9223 n=301

*  Wild-type PCSK9 degrades LDL receptorst<
. {Lossoffunction mutations increase hepatic LDLR expression, reducing LDL-C levels by 15%-40%3* ]

* | CHD was reduced 47%-88% in PCSK9 loss-of-function mutation carriers compared with normal
individuals?@

a. Cohen IC, etal. N EnglJ Med. 2006;354:1264-1272.
b. Peterson AS, et al. J Lipid Res. 2008;49:1595-1599.
(& LIPID & ' P /

METABOLIC c. Cohen J, et al. Nat Genet. 2005;37:161-165. h&art., Medscape
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Impact of PCSK9 Monoclonal Antibodies
on LDL Receptor Surface Concentrations
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Impact of a PCSK9 mAb
on LDLR Expression
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placebo and oral ezetimibe in patients with

hypercholesterolemia in a phase lll trial.

MENDEL-2: Evolocumab

Primary Endpoint Biweekly and Monthly Doses

O

: 10 A

él 0 - —§— 0.1%

& 2 _10 - —L

%5 ] s —3 —18%
0 —20 e —

< & —19%

=230

c E

© 2 401

C'g’_ 50 A -56%

S 04 M_57%

=

BLDay 1 Week?2 Week 4 Week 6 Week 8 Week 10 Week 12
Biweekly SC 4+ 4+ 4 4+ 4+ 4+
Monthly SC
Y 1 T Study Week 1

—©— Placebo (N=76) === Ezetimibe (N=77) ==>= Evolocumab biweekly (N = 153)
=@ Placebo (N=78) === Ezetimibe (N=77) ==>= Evolocumab monthly (N = 153)

Evolocumab resulted in significant LDL-C reductions compared with ezetimibe*
« Biweekly: —=39% and —39%, respectively’
« Monthly: —40% and —38%, respectively’

Biweekly and monthly dosing regimens were clinically equivalent

Vertical lines represent the standard error around the mean. Plot is based on observed data with no imputation for missing values. p values are
multiplicity adjusted. *Average at Weeks 10 and 12 and Week 12; Tp<0.001 for both.
BL, baseline



1 vear hypercholesterolemic patients

OSLER Study Design

12-week studies:

—i
MENDEL N Standard of Care L -
(monotherapy) c _ S
o N = 368 S
LAPLACE-TIMI 57 = Evolocumab + N
atients on statins A .
(P ) = Evolocumab + Standard of Care S
GAUSS S Standard of Care c
(statin intolerance) = N =736 -
RUTHERFORD o
(Familial | Blinded Unblinded
hyper-cholesterolemi Stabilization Lipid
Period Treatment
i YA i /4 4
Visits* l ‘ ‘ 1 r 1 e ‘ ‘ ‘ ‘
End ofjparent 4 8 12 Q4w 52 Q4w
study /|Day 1 OSLER Week

Primary

o Effects on LDL-C over 1 year

Obijectives: o

Safety and Tolerabilit

Q4W, every 4 weeks. * Patients in the evolocumab + SOC group had in-person visits every 4 weeks. Patients in the
SOC group had in-person visits at week 4, then every 3 months, with telephone visits every 4 weeks.



OSLER: Effect of Evolocumab on Other
Lipid Parameters at 1 Year

o
ApoBS, £ . HDL-C§ o1,
p dé" E ] uéi % 104 gufﬂ* 9'}{3*
g4 £g
& % oo oY
o & ] & E B 401"01 401’&1
§8 £79 4
ﬁ @ -40; 5 @ 2l
& E 501 & E 0.
L LL
Lp(a)s £ o, ApoA1s s . 5%*
D& -5 [ 4%
S3 10 S 8 4
0= L = P
%6-15' g & ! 1%
g5 201 g 0.1%
3 & -25- = I
(5] E @ g 0
o 2 301 e s l
o E -30% e §
2 -35 -33%* 2
T 0 (-50to 11) L -2

-50to 17
{ ) . Not Evolocumab / SOC only (n = 96)

Triglycerides! = . 4%
gl " E‘E" j | (=17 to 34) - Not Evolocumab / Evolocumab + SOC (n = 192)
o @ _
E B 2 . Evolocumab/ SOC only (n = 272)
ﬂ ﬁ r:'? . Evolocumab / Evolocumab + SOC (n = 544)
Bos =
m = =10
E = ( 19‘: ;;Cr Error bars represent standard error.
O@ 61 ~1910 20) Data in parentheses represent interquartile ranges.
& E -8/
2 —8%¢ 0/ + Week 52 vs baseline:
w -0 23 to 11 9% *P <0.0001; 'P<0.001;8P<0.01;*P<0.05
(-23to 1) (25 to 19) Evolocumab vs placebo:

§P< 0.0001; TP<0.001



evolocumab added to diet alone, to low-dose atorvastatin, or to high-dose atorvastatin with
or without ezetimibe significantly reduced LDL-C in patients with a range of CVD risks

DESCARTES:% Change in UC LDL-C from Baseline at Week 52

Atorvastatin

overall Diet Atorvastatin Atorvastatin 80 mg +
Alone 10 mg 80 mg .

(N=901) _ _ _ Ezetimibe 10 mg

gl) 20 - (N=111) (N=383) (N=218) (N=189)

|

> ] sin e .

5 Ea

o o . . . —

S -10 -

S

= -20 -

S 30 -

@)

*GC‘J‘ -40 -

S -50 - I I I I

o I

T -60 -

©

g -70 - B Placebo B Evolocumab M Treatment Difference

» 6.8% increase from baseline in LDL-C observed in placebo group (n=302)
» 50.1% decrease from baseline in LDL-C observed in evolocumab group (n=599)*
» 57% treatment difference

Error bars represent standard error for treatment difference. Treatment difference are least squares mean derived from a
repeated measures model. *Average of all evolocumab patients. UC, ultracentrifugation



Change with Alirocumab in Calculated LDL-C at 2 Weekly
Intervals from Baseline to Week 12

BAS WEEK 2 WEEK 4 WEEK 6 WEEK 8 WEEK 10 WEEK 12
A -5.1%
-10 i 1
\\ A -8.5%
-20 \

A -30.5%

-30

-40 \ 1 LA - 39.6%
Y \ A =53.6%

.60 \

-70 A

A -64.2%

- % + # A -T72.4%

D
N
©

LDL-C Mean (£SE) % Change from Baseline

-80

e=$=Placebo =W=SAR236553 50 mg Q2W SAR236553 100 mg Q2W  ==m=SAR236553 150 mg Q2W

Mean percentage change in calculated LDL-C from baseline to weeks 2, 4, 6, 8, 10, and 12 in the modified intent-to-treat (mITT) population,
by treatment group. Week 12 estimation using LOCF method.



OSLER: LDL-C Goal Achievement

0
< 100 mg/dL 1007 87% 86% i
2 80
@
8 60
E 40
e
5 20
o
(@)
a O
Week 12 Week 52 Any Visit Every Visit
100 -
<70 mg/dL = 839
£ 80 -
2 62%  63%
©
ol
S
c
B SOC 2
@)
B Evolocumab + SOC g

Week 12 Week 52 Any Visit Every Visit

LDL-C values by ultracentrifugation. SOC, standard of care
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Etriteuén rpokaBopiopévwy emimreédwy T1ng LDL-C
Katd TnV eOopada 12 (TrAnOucpuog miTT)

% LDL-C <100 mg/dL

120

100

93

o
(=]

p=

% aoBevwyv TTOU onUEiwcav
npoo&opwpévgl, emieda LDL-C
o

e
=]

16
3
0 —_
Eikoviké g@dppako 50 mg Q2W

McKenney JM et al. J Am Coll Cardiol 2012;59:2344-53

97
I 84

100 mg Q2W

z % LDL-C <70 mg/dL

100 100

150 mg Q2W

89
I |

200 mg Q4W

97
I |

300 mg Q4w




Changes in TC, non-HDL-C, ApoB, and
Lp(a) From Baseline to Week 12 by |

Treatment Group (mITT Population)

18" Non—HDL-C ° ApoB® Lp(a)T

o
1

-10 -

-20 -

-30 -

Change From Baseline to Week 12, %

40 -
HPlacebo
B REGN727150 mg Q4W
-50 B REGN727200 mg Q4W
B REGN727 300 mg Q4W
= REGN727 150 mg Q2W
-60 - +
YLS mean (SE); Tmedian (Q1-Q3).
*P< .05 *P< .01; TP < .001; #P < .0001. e
heart., | Malscape

Stein EA, et al. Lancet. 2012;380:29-36.["7]




Changes in TG, HDL-C, and Apo Al from Baseline
to Week 12 by Treatment Group (mITT Population)

TG HDL-C Apo Al
15 -
(Q\|
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o
g 10 -
- I =
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©
o 07 —
@
m
E 5
o
=
@
> 10 -
C
@
i
O 15
Y
-20 - ® Placebo » SAR236553 50mg Q2W SAR236553 100mg Q2W
- = SAR236553 150mg Q2W m SAR236553 200mg Q4W = SAR236553 300mg Q4W

1ILS mean (SE)
’median (Q1-Q3)



Alirocumab on Top of Atorvastatin
in Primary Hypercholesterolemia:

Phase 2
g [ Atorvastatin 80 mg plus placebo
30— B Atorvastatin 10 mg plus SAR236553
20- [l Atorvastatin 80 mg plus SAR236553

LDL-C
(Mean Percent Change From Baseline)

-

P<.001
vs atorvastatin
80 mg plus
placebo
s

T T | | 7/ I | |
Baseline 2 4 6 8 12 16
LOCF (Week 8) Week

-100

Medscape

the
Roth EM, et al. N Engl J Med. 2012;367:1891-1900.[27] heart.org NOUCATION '
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1
Baseline Wk 2 Wk 4 Wk 8 Wk 12

o A AMG 145 280 mg
oPlacebo and ezetimibe v AMG 145 350 mg

© AMG 145 420 mg and ezetimibe = AMG 145 420 mg
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l-m SCEL e
Sullivan D, et al. JAMA. 2012:308:2497-2506.126] Mog | el




| Heterozygous FH
M Placebo (n =56)

X 209 m AMG 145 350 mg (n = 55)

0=J B AMG 145 420 mg (n = 56)

= 0

2

m -20 =

£

S

w -40 -

)

e

& -60 -

=

© -80 = Number of Patients

o 56 55 55 54 56

- 55 55 55 55 53

() 56 55 56 55 55

I I 1 I I 1
Baseline 2 4 8 12

Study Week

the
Raal F, et al. Circulation. 2012:126:2408-2417 1271 héart., | Madscape




DESCARTES: % Change in UC LDL-C from Baseline at Week 52
lwide range of cardiovascular risk]

Atorvastatin
Diet Atorvastatin  Atorvastatin 80 mg +
o9 o  Overall Alone 10 mg 80mg  Ezetimibe 10 mg

C
o

-70 -

Mean Percent Change in UC LDL

B Placebo B Evolocumab M Treatment Difference

Error bars represent standard error for treatment difference
Treatment difference are least squares mean derived from a repeated measures model



DESCARTES: Treatment Emergent
Adverse Events

n (%) Placebo Evolocumab
’ N=302 N=599
Any Treatment Emergent Adverse Event 224 (74.2) 448 (74.8)
Serious 13 (4.3) 33 (5.5)
Death 0 (0.0) 2 (0.3)
Adjudicated events 2 (0.7) 6 (1.0)
Leading to discontinuation of study drug 3 (1.0) 13 (2.2)

Treatment emergent adverse events are adverse events occurring between the first dose of Study Drug and End of Study 61



Summary of Treatment-Emergent Adverse Events
(TEAES) (Safety Population)

Placebo 50mg 100mg 150mg 200mg 300mg

N=31 N=30 N=31 N=31 N=30 N=30
.~ Overiewofal TEAES—no.
I I I A T A

Any TEAE leading to permanent
I I N S S R

Injection-site reactions occurred in the SAR236553 groups only and were generally mild and non-progressive.




NepiAnyn ko cupnepacpota 1

! | v

| Ta ovtiowpata anti-PCSK9 pmopouv va npokaAEécouv

Bl .

_' 1. Znuavtikn doocosfaptwpevn peiwon tng LDL-C, Ewg ko 72%
2. BEATIWHEVN LKOVOTNTA VA ETIITUXEL TOUC 0TOXOUG TG LDL-C
3. ZUVENEILC KOl LOXUPEG LELWOELC Yia OAEC TLC Attonpwteivec Apo B

* 4. Inpavtikn peiwon o€ Lp (a), oUVENEG e TPONYOUEVEG LEAETEG



NepiAnyn ko cupnepacpata 2

’ el . i !!]
' Ta avtiowpota anti-PCSK9 Ba pumopouvoe va xopnynOet pe
| aodalela oe aobeveig Le

| Aucave€ia oTic oTativec .
ﬂ Owoyevn €tepoluyo unepxoAnctepoAlatpial.

~ | Y¥nAAR Lp(a).

i. KaBe avénon tnc LDL-C, mou dev punopei va eAeyxOei
OLTLOTEAEGHOTIKA OTLO TLC OTATIVEC KOl TOUC CUVOUAOHOUC TWV
OTATVWV HE AAAQL unoxo)\notspol\atulkd dappaka.

R A
h. ""}' J'a#ir J’ﬁ.*’ 2 ‘




NepiAnyn ka cupnepacpota 3

OL otartiveg mapapEvouv o akpoywviaiog AiBog tng UTOAUTLO ALLULKAG
Oepamneiac

Xperaletan ektipnon touv k6otouc/opEAOUC TPV APXLOOUME
OTATIVEC

2TN ULKTA UtEPALILO Lol TTPOOOETOUE PLUTPATEC

2TO MPOGCEXEC HEAAOV TTOU Oa £XOUME TA AVILOWHATA EVAVTL
PCSK9, eav amnodeixOouv acdpaln kat £xouv npootty T Oa
ovtipetwni{ovrot MoAU amoTEAEGUOTIKA OAEC Ol SUCAUTLOOLLILLEG,
nepthapBavopévng tng HeFH kat tng avénuévng Lp(a)
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