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2013 ACC/AHA guideline
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ATP IIT vs ATP IV vs NICE

ts) and LDL

Factor ATPIN ATPIV NICE

Goal Lower LDL Lower CVD risk Lower CVD risk
Datermination of treatm | Based on risk factors (+ | Based on riskof hard | QRISK2 to assess CVD
ent /-risk of hard CHD even | ASCVD events and LDL

Lifestyle versus meds 'n
high risk

Lifestyle first, then meds
(unless CHD equivalent)

Meds on foundation of

Iifestyle

Meds cn foundation of
Iifestyle
(with Informed discussicn)

Choice of meds

Any

Focus on statns

Fecus on statins

Dosing of statins

Based on risk

Based on risk

Monitering of effect

To various LDL goals

To expected effect—30
% or 50% reduction in
LDL from baselne

To expected effect—40%
reduction in non KDL
frem baseline

ATP I

*| 2 #14]: Based on CVD Risk and LDL-C level

S RHERERES
Framingham Risk Score : LDL-C ©{0f] 27} 0|4©] &|& @9lo| Y= AL 10-year risk assess

e vaene
> BYSUYY LuEEE 3Y

CHD risk equivalent : DM Z&

CHD and CHD sk ecuialent
)

Muliple(2+) s fetors ind
10year tiske20%

X|29] 1XHY FE& : LDL-C Zs}(treat-to-goal paradigm) 01k

Non-HDL-C Goal (2% 2&) : TG 2 200 mg/dLQl L

42 A8
+ 10-year risk 10-20% : LDL-C >130 mg/dL
« 10-year risk >20% (CHD risk equivalent): LDL-C >100 mg/dL
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GO~ Guideline |
0 er smin Beneﬁt Groups ’IIIIIIIIlIIIIlllllIIIIIIIIIIIIIIIIIIIIIIIIIllllllllllllll
.
ATP lv . Lifestyle modification (e, sdheing to s heart
¥ Indivicuals with : » Individuals with primary eakthydie,regular execisa habs,avcidance oftobacco products,
2013 ACC/AHA guideline o dlgcalathem ! elevations of low-density andmaimenmmnmmmimmmmtll
sclerotic car- @ lipoprotein cholesterol ponent of heath promation and
giovaswlar (LDLC) 2190 mgy/dlL. ' risk redlmr:h both po?é\ t:ka;:drrl‘
- . . . isease (ASCVD) ¢ R concert with the use el
+ X 29| 1AHH 25 : ASCVD (Atherosclerotic Cardiovascular Disease) | 0] -acute coronarysyn- & lowering drug therapies.
. . . dromes, ora history of i » Indivicuals 40-75 years of
- ACS, history of MI, stable or unstable angina, coronary or other arterial myocardialinfarction,sae ewith diabetes, and S
revascularization, stroke, TIA, or peripheral arterial disease presumed to be of orunstable angina, coronary | e ﬁ)L—C 70189 mg/dL owwmcon!inued ol
atherosclerotic origin or other arterial revascu- | TR specific LDL-C and/or A
larization, stroke, TIA or | atstale meae s non-high-density kpoprotein cholesteral muﬁﬁgm
PenPhe::Lf:?.:‘iifie @ b individals vithout inical g;on-etHsDL-C) treatment
. . . . presumed . ASCVD or diabetes, who are s hay
* Pooled Cohort Equation : 10-year risk assess©| tool 2 Framingham Risk Score CfAl A origin-without New York Heart | 40-75 yearsof g with Wiw,mfﬁ?ml“
+ 10-year risk > 7.5% 0N %4242 :‘m"“ Mhmm" : LDL-C70-189 mg/dL, @ '“"""’""“‘";i's’%“”b'i"" ENENTE
. lure or receiving hemodialysis. | and have an estimated those who have 27.5% risk, TREATHENT OF
+ ASCVD risk equivalent : DM O] 23t ¢ 10yer ASCVDriskof 7.5% or  wzsrssssssesssiissisiisiisiiiss Fe
higher. \ ATHEROSCLEROTIC
\ e
\ recommends use of the [
» LDL-CZA: X|8 2E7} 0L 2}, Statin A 2.0 T3t BH20[L} #8 F (adherence)E ¥ s i N new Pooled
7 St X0z AR Individuals in the fourth grou A Cohort Equations
i = = & can be identified by using the NEW Poole: N %13. both
* Non-HDL-C, Apo B, Lp(a), LDL particles 59| on-treatment marker £0| Q4% 2240| Cohort Equations for ASCVD \ n
~E2EE 27 $502 A 98 schars i \
HEEREE CH £RC R risk prediction, developed by the \
Risk Assessment Work Group. O i 3
i
Focus e ASCVD Risk Reduct'on ‘ Focus e ASCVD Risk Reduct'on ]
Summary of 2013 AHA/ACC Cholesterol Treatment Guidelines = A Flowchart Summary . Summary of 2013 AHA/ACC Cholesterol Treatment Guidelines = A Flowchart Summary .
No racommendation of statin No racommendation of statin
[ "ﬁ therapy in 2 spacific groups: Galsd) Group1. Clinical ASCVD therapy in 2 spacific groups:
oo e, - HF (NYHA class 1) I 0)0) ASOVDS 92 BRI OJHOJE 9%t A - HF (NYHA class 1)
A - undergoing hemodialysis *HV - undergoing hemodialysis
“ Group2 LDL>190 mg/dl
0 50 and e 075y — ~LDLC 0] 0f S0t LDL-C }L{Bl o2 & ASCVDO)
2U9f210] §2 D9AZOR B 4 515 29
L o | |reomy azacazes
- Pl
Disbetes, LDL 70-163 mg/dl and age 40-75y7 [ ] Modarats Dosa Statn 4] iabetes, LDL. 70-169 mg/d and age 40-75) Group3 DM
g H ™~ :&"““";‘ 1 H ~Ge7} 9l 40-754 #X}0JA| LDLO| 70-18991 2
e i
(I IS0 T 7038 _ labetes (40-75yr) vith LDL-C 70-189 mo/dl. Groupd ASCVD risk>7.5% labetes (40-75yr) vith LDL-C 70-189 mo/dl.

~ASCVDL} T2} Qi 40-754] 20]4 LDLO|
70-1830| 2,105 ASCVD risk?} 7.5% 0|01 22

L] Clirician Thought (] L] i
Addonal fcor at may et beneft fom satn

.
o more irtensive [ifestyle modification: i R e =] 5|
10year ASCYD ik 7% but 5,0 & DL 70189 mgfaL? ﬁ o oom Ty ook anm el SAT0HS 9ot A
armian s i e s
i X Dt e i e
— s R — o
Tl yariold e g et b T Tl yariold e b ape et b T
T Oucussanih Pt (e e e Oucussanih Pt
Rt . Fopevbinpi
Pttt e el Pttt e ettt
et et e e O i Prlers :
[ et ey [ et ey
-_ ACC/AHA ASD Calalator . s
4,8, € (spertopinion] IR o Levels of widence: A, 8, , E [xpert opnicn] | st e

DX|EZ SR A LDC-C | target goal 2017 AACE/ACE Guideline:
The Most Aggressive LDL-C Target Goal

2013 Table |
Acc/aba | ZWNICE | 2016 ADA | 2016 European AACE Lipid Target fo Patents with Type 2 Diabets (188,189,197 200.40.25)
Wil guidsline quideline quideline Treatment goals
9 Risk category Risk factors [ 0-year risk! LDLC | NowHDLC | ApoB
Secondar LDL-C <70mg/dL (mg/dL) (mgfdL) (mg/dL)
2y No target No target No target LDL-C} 2 50% Extteme Risk —Progressive ASCVD including unsizble:
t 9 g 9 or 2 gressive A
prevention (if LDLT0-135) angina in patients after achizving an
o LDLC <70 my/dl
* DM w/ TOD - Establshed clinical cadiovaseular dsease <3 0 D
+ Severe CKD in pattents it DM, CKD 34, or HeFH
+ SCORE >10% ~Histoy of premature ASCYD (<55 male,
LDLC <Tomg/dl Very High Risk | - brsh:SMML falization for ACS
5 0 fery High Risk | - Established or recent hospitalization for ACS.
or LDL-C | > 50% : coronary.caotdo erpher] vaseular disesse
Primary e - Disbetes ot CKD 3, 4vi <l <00 &
prevention | No target Notarget  Notarget | *1C>310mg/dLor - Heterozygous familial hyperch
BP2180/110 mmHg HighRisk | 22 risk factors and 10-year sk >10% or CHD risk
+ DM w/o TOD equivalent’, including diabetes or CKD 3, 4 with no <100 <130 9N
+ Moderate CKD otherrisk factors
« SCORE 5~ 10% MolersteRisk | 22rsk facorsand 10-year sk <10% an <130 )
LDL-C <100ma/dL LowRik | <lriskiactor EE) <160 NR
or LDL-C] 2 50%
(if LDL 200-200) Re Edocin i ce 00 22207238,
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2017 AACE/ACE Guideline:
The Most Aggressive LDL-C Target Goal

Table 1
AACE Lipid Targets for Patients with Type 2 Diabetes (188,189,197,200.240-251)

Treatment goals
Risk category Risk factors"/10-year risk® Non-HDL-C ApoB
LDLC I o | g
(Ex:remeRls.(
- DM+ASCVD

et <55 @ a
in patients with DM, CKD 3.4, or HeFH
~isory of pematue ASCD (<35 male,
female)

Very HighRisk - DM+RFs I ——
—.Ii tes or CKD 3,4 with [ or more risk factor(s) <70 4w <D

- Heterozygous familial hypercholesterolemia

HighRik g{ DM ] <00 w 0

Moderate Risk 22 risk factors and 10-year risk <10% <100 <130
Low Risk <! risk factor <130 <160

5(&

e, Endocrine prctce. 2017 23/2)207-238.

A0l E3
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Ho

1) INES AAE B =02 ot LiR?
2) Oft AfHEIZ Xaofof chba?

3) 98%2 395 LDL-C 280| S 28 1hs YA B2
4) gl ojo| SECHE B Hojot epte?

5) 91§ Fou of9] siLte?

2016 ESC/EAS
(]

Fasting or non-fasting?

, Mena=3132)

s s Toud st

16 ” N =
n
E —

n=92285 mmolL mgldl

Sl D
i Triglycerides 103|426
————
2 Total cholesterol i -02 | -8
3 Tomnnniss LDL cholesterol @ =02 -8
g e, s
" Woreata=11108) Remnant cholesterol 102 48
I
1t Non-HDL cholesterol ’ -02 -8
e . )
i '/\—/\A__’Jz;,‘ e Lipoprotein(a) No change
L p————
L Apolipoprotein B No change
: HDL cholesterol No change
IRER! ‘?:Ml;:;nrwmfn‘ o Apolipopotein Al No change
—_—
2A00] 8 B22A KO Decreased  Tncreased

AnEoZ Qo8 0| Yg Maximal mean change after habitual food intake

Eur Heart J. 2016 Jul 1:37(25):1944-58

16 ECEAS

Nor rostpatiets, inclding

Table 5 lipid, lipoprotein, i be flaggedin fasting . it ipid profl bestingin any patient
Y s
« Forcardiovasclarrisk assesment
‘Abnarmal concentrations Nondasting | ] Fasting
mmoll [ gl gl moll. mdl® o « Patens s ted withacute ccronay synrome”
Tryeaided 2 [T B 217 2150  eider
Total cholestercl 25 I 2190 I 2190 25 2190
LD cholesteral 23 218 . 115 El 2115 . Fpreenedzythepatiert
e culesrl [ 03 208 =03
Nor-HOL cholsteraf 235 | e | 2w 238 o145 >145 « Inciabetc paiente"(dueto hyzoglyzazm eisk)
Licprotenf) . s 2050 . 50 2080
Apolpeproten [ R 100 >100 - Inthesldely
HOL cholesterof” s I BY I <080 <1 40 <040
Apclpsprotein Al | <% 1 <1% < <% « Patients 01 stadle drug therapy

Eur Heart ). 2016 Jul 1;37(25):194-38

* NEHAE LOLCE

e

B OIS WR A2 0jR0f \BY ReE S0

d CE]
12 3

Y WaE gLt §YN
LOLC 431§ 71 BR8P 24

14 1241212 BH0l WMLt
JRYeirofuietz g 1

oo

0164 9K 0|28

= Before starting therspy wit s, docters should take & full
liid profile of the patie ould include measuring otsl

chelesterol, HDL ('qaod'] chalesterol and non-HDL cholesterol zs

wiell as levels of other fats called ighycerides

The main diference ‘rom current guidznce here is ht ¢ fasting

sample is no longer needed.

AL oI ET AT RN el T ARy

YoM St ER

e

1) TXYE ZME T 2L0[2 8j0f #fLte?

2) O AELEIS Xtofiof ojLtR?

3) 9EAE 308 LDLC SE] T2 28 W A )
4) AELEl Ok0| SiELCI=G I Ho{of 5lLtR?

5) 98 Bod ojEA uye?

O ¥XEEZY 14 42X

2013 « The appropriate intensity of statin therapy should be initiated
ACC/AHA guideline? to reduce ASCVD risk.
2014 «  DOffer atorvastatin 20 mg for the primary prevention of CVD to
NICE guideline* people wha have a 10% or greater 10-year risk of developing CVD
8 Start statin treatment in people with CVD with atorvastatin 80 mg.
peop g:
2015

s Hags | SHB8 28AAHEES N2 iy
4 4

2016

idali Statins should be used as the drugs of first choice in patients with
TG hypercholesterolaemia or combined hyperlipidaemia
on CVD prevention® e \yperiipl a

fef3 Stonell,

SI4RE

culaior D14 n 10331454, Z
BN RS UpidAr e ok 05415192 5 PiepaibF, etal 2uHian) XI55
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A9l 2

» Natural .Sfatlns | %) Reduction in ‘ o
+ Lovastatin g [T [ bic [ 16 | Fomimg
+ Simvastatin

Morvastatin -~ 2545 26-60 1753 10204080  CYP3A4 1530 No

Table . High- Moders 1 Low-Intensity Statin Therapy (Used in the RCTs " b
e e Pravastafin Fuvastatin 1627 223 1225 24080  CPAS 0523 No
Therapy y Sl Thecsyy Ty [ — S— S — + Pitavastatin
e e o a5 a e ™ & o lovastatin -~ 1634 2142 627 102040  CYP3A4 28 No
ege by prosinacly 30% | aersze, by spprovaely X t0 < 0
il + . . Pravastatin ~ 16-25  22-3¢ 15-24 10204080  Suffaton  13-28 Yes
22"3"5”‘5!’357:! ;mwm,:: " » Synthetic Statins
s el [ : Rosuvastatin  33-46 4563 10-35 5102040 Cypace 19 Yes
prindop o L + Fluvastatin
ot [ . i Simvastatin 1936 2647 1234 510204080 CYP3A4 23 Mo
¢ 1 Atorvastatin
15 '
5 10 = |* - + Rosuvastatin Pitavstatin 3151 1-4mg opcg 1 Yes
QR anthe CTT 2010 ety acd 1 CQ5 (2. Al of e RCT ) + Cerivastai
o g . " o sl «Cytochrome P450 3A40{ o|5f CHA} : storvastatin, simvastatin, lovastatin 52 CHY
e s s o e Iy - 5 0127 MTRRO| HSA0| 9l0] AR Z:02 93t
b RCT b it s g a DEX () o -Rusuvastatin. pitavastatin : COfot 223 S8 A S T2 AEEIN B3| 242 A4S
e 580 50 Hrjsioz oF
4 F0A, Fcd s Dmg gt s
Dl A - W1 SREHON 2 AR DL IR
- o + Rosuvastatin, Atorvastatin, Simvastatin: LOL-CZt47} 7+ 2 " sz
(R RET] AU AR + Pravastatin, Rosuvastatin - 4. 55%8:0| €3 €1} Zg0122
# safing| 203
~Potert & sizind| 293 1f WA Fe UGR Ei
#3ANAE 55= 229 AREl 882 WE 7Hs4(+) Loz ERR > USHERYN 22 YA
« Pravastatin - 0h 7} 22 SHROJM A 27t
Atorvastatin 10mg, Rosuvastatin 5mg, Simvastatin 20mg: 40% 0] 49| LDL-C | .+ Monvastatn, Fluvastain® 4157 £30jA 2% Z20| BatfK &
A |-E | 'I ¥4}
AELE| K| 2 & AF B4
20164 UK 2 & 2AT|HH 0|4 LES YL TEXH
= b |
OYLRE Nz 417 § BRIy AT U = 2 |M'01| A-l Sof 28
o =L 2L
OYAEES S R 40T 7 P AT 5L Y 12 b c
(715 010 2T 540 52 22)
AR L S o & & = ESE CES 213 &
OYRTET AL X2 4107 7, 250N 252 24 25 29 b : 1) ]_I| g 5 7:'||AI'E =5 455 |“|_} 5"0': ol-Ll'Q_?
95&5 éASTlAT*n 15 A2 3 ol Bt lic| AELE 12 Hutslo Ltg?
+UEE £ 504 B HED A% SR ES 52 2) Ot ABFEIS NYHOf LR
o] 2 Eholx] 2t mil= A o ?
- 3) 9842 5 LOL-C 3EY EFoT) 2 U %A she
oE Ly
4) AE{E] 00| S|BCHED| B Hojof sfiQ?
oF2 ]
Looc 5) %2 HoM oFA Hua?
s APV
gl'xl'yl' LDL C u_t %ﬂtl 0'" E I'Il Eol- A Nevi Perspective on LDL-C and/or Nen-HDL-C Treatment Goals
: 50% LDL-C Reduction (or LDL-C< 100mg/d|_) sanatleto firc RCT evidence or use ofspectic DI-C and/cr ror-HDL—C treament.targets . .
+Nonstatn therapies dc not provice acceptable ASCVE rsk reduction bene‘is v Statin + Fenofibrate
‘ Patients without Clinical ASCVD and with DM and baseline LDL-C 70-189mg/dL
P09 4075y bt it ASCYD ) b ACCORD subgroup analysis
'“""'"”'mm"""""""“ e + LDL-C and non-HDL-C Goals in Secondary Prevention
1 - 19RCE Chy BIRFO| A Statin X2 (simvastatin 20-40 mg AFR)0E &
g b B fm;::ﬁm;f;"m’"“"““”‘”" ADL-CororipLS vost | St 1 nigh triglycerides, low HDL-C 2 %2 fenofibrate 27}
? 7 ASCVD o0l 80| 9 + 9L
LDL~C and non-HDL-C Goals in Primary Preventi
!T‘»‘S'M‘-'.i';.‘“w'.'."i:« . G bbbl et A moderate-intensity statin+fenofibrate %3t Q¥ 2
L e o s e e & n:.iﬂ::;ar!gmiingdmlilﬂﬁnnlu:l&'n:spwﬁnm.-cgo:l in primary ASVDC Olfgﬂl E£20| Flct-> J2{Lt high-intensity statin
4 Cotlotber ks i o/ |z BQ
T - not identified any trials reporting on-treatment non-HDL=C levels
( = Statin + Niacin
? * AIM-HIGH (Athercthrorr bosis Interventicn in Metaaclic Syndrorre with Low HDL/High
CLINICIAN-PATIENT DISCUSSION FACTORS TO CONSIDER Stalin Nonstatin Triglyceridz anc Impact on Global ezlth Cutcomes)
e et voroy S BT
- D4t B g -
e - ~ Primay ncpois: ASCYD e Taelne | shich | +Pacebo
| oF L 58 652 683
Ezetimibe o 2% 24 Triglycerde + Incidence of primry endpoint T R T
= Statin 4 niacin - 164 %
e e e toowe ow W
2016 American Callege of Cardiclogy LoL-¢
Consensus
Gosson Cathe - Dyslipidemia treatment goal is to reduce ASCVD risk Q‘;‘!Tg;z@gﬁiﬁ: ; l@q e
- Nonstatin therapies = A 10H| ¥

s mider
acceptabe. I his ol o LOL
ghitansty satn

ittt

M EnglJ Med 2011;365.2255-2267
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SEAS : In patients with aortic stenosis, combination of
Ezetimibe plus Simvastatin did not reduce the RR for CVD,

1,873 Patients Ezetimibe 10mg+ E 5
ith mild- i i » Primary endpoint
€ i :

o + major vent

asymptomatic
» +Follow-up: 52.2 months

aorticstenosis. Placebo ollow-up months

Primary endpoint | Death from Any Cause

Placebo
@ 404 HR=0.96 (0.83-1.12), P=0.59 g 40 HR=1.04 (0.83-1.12), P=0.80
g 7 §
s A/ K
I g n
5 masain s %
2 y ezetimibe
g 2] Hedatio 0367 2’ Sonashin s
H g H
§ e § | Hazaduio 104 e, + -
§ § | om0 Py
£ /Phcm
i
T —T—T—T—T
o 1z 3 4 s 1 1 3 ¢ s
Years in Study Years in Study

eference ossebs AE,etal. N ingl | Med 2008355,

SEAS : In patients with aortic stenosis, combination of Eze
plus Simva increased new cancer and liver enzyme levels,

‘ Adverse Events (Safety Population)

Simiastatin plus
Placebo Ezetimibe
Event (N=929) [N=943)  PValuef
o fotel . (%)
Clinical
Any event 82017)  354(908)
Any serious event: @98 463
Incident cancerf 005 sy oo
Recurent cancer 503 103
Newcancer & (1] yy ool
New cancer after ezetimibe 8 (0] 101 (107) 001 ‘
Laboratory indings
Creatine kinase:
>10times ULN vithous musclereeied symptoms 2502 225002 1%
>10times ULN with musclz-related symptoms 0 0 NA
>10times ULN vith muscle-related symptoms and drug 0 0 NA
relationsrip
Liver erzymes
anine aminotransferase o zspartate aminotransierase SEISOS) 16925 (17) (3

23times LN (consecuve)

eference osiebs AE, etal. N irgl | Med 2008355,

IMPROVE-IT ; In patients with ACS, combination of
Ezetimibe plus Simvastatin reduce the RR for CVD.

Niacin in Patients with Low HDL Cholesterol
Receiving Intensive Statin Therapy

* The AIM-HIGH study:

=3 Pri dpoint: CV
18104 atients be 10me -— eahippuint e
with postACS < 10days, g L "’
" H for UA, and y
Standard medical z 5 @ Placcbo  Extended Release
& jonaltherapy | | FlocEbot g = o plus Stain Niacn plus Statin
* Follow-up : minimum 2%%-year Variable (N=16%) (N=1718) PValue
imaryendpait Reducion ofstudy-dhug doseafer randomization
Patents requirng dose reciction — o. (%) 804 10963 <001
Primary rason fordosereducion —no. (%)
Simva-34.7%
e ‘m':“ Fushirgor icting 204) 5763)
until 5 years 4 L N Abnormality on verfunction test 0 101
. e * No statistically significa P ney
T nt differences in cancer Request by nonstudy physician 101)
z HR=0.936(0.887-0.988), p=0.016 Other citicareason auy
i or muscle- or ga"bladd Increased glucose evel 10(08)
er-related events Gataintestalymptons 102
E Reason notspeciied 0
Discontinuation ofsudy drug afterrardomizatin
Y ryemeent raes Patirts discontinving study drug — . (%) #1001 4360254 <0001
. B % @ éh n om tinuation — days 57964635 3681:4802
Time since randomization (months) Primary reason for discontinuation —no. (%)
Fushirgor tcing BId) 10461) I 200136522554
fef. Blazing MA, et al. Am Heart ) 2019;168:205-2121. S Lt % (A iy NEI 2011:365.2255-67

Extended Release
Niacin plus Statin
(N=1718)  PValue

Variable

Reduction of study-drug dose after randomization

Patiertsrequiing dose reduction— no. (%) 580.4) 103 63) <001
Primary reason for dose reduction — no. (%]

Flushirg o ichin (4 573)

Abrormalityon verfunction test 0 101

Request by patiert 11.05) 13(03)

Redquest by nonstudy pysician 302) 1003

Combination therapy (statin/niacin) has not been shown to provide
additional cardiovascular bensfit above statin therapy alone and
may increase the risk of stroke and is not generally recommended.

2016 ADA guideline Diabetes care

Time to discontinuztion — days 79644635 568144802

Friman reason fordiscontinuation — o, (%)

Flushingor itching 805 104 (61)
Abrormalityon verfunction test 503) 5(03)
Request by patiert 13781) 135(13)
Request by nonstudy physician 52 909
Other clnical reason 95 5.6) % (56)
Increased glucose eve 1408) B
Gastrointestinal symptoms 12(07) (L5)
Reason notspeciied 0 1001

NEIM 2011:365.2255-67

Proprotein convertase
subtilisin/kexin type 9
(PCSK9)

Praluent™ 75 mg (drocumab)  Repatha® 140 mg (evclocumab)
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2017 American College of Cardiology Expert Consensus Decision Pathway (ECDP) Focused Update

2016 EDP 2017 ECOP Focused Updte

Incuded eansideraton cf eveence from carsiovazeular Incluces considaration of new randamized clrical tria (RCT, cata
cutcomes trals cf ezsmide, nizcin, and niac nylarooiprant with the FCEK9 inkibitcrs, evelocumab snd bococzumab.

Further Cardiovascular Qutcomes Research With PCS<9

2017 American College of Cardiology Expert Consensus Decision Pathway (ECDP) Focused Update

2016 EDP 2017 ECOP Focused Updte

Incuded cznsderston cf evaence from carsiouaecuar
cutcores tias of ezz¢mioe, ici, and riacrooipran

Incluces considerstion of new randamized clirical tria (RCT, cata
with the FCEK9 inkibitcrs, evelocumab snd bococizumab.

Innibtion n Subjects With Elevated Risk (FOURIER)

e NEW ENGLAND
JOURNAL o MEDICINE

Evolocumab and Clinicz! Outcomes in Patients
with Cardiovascular Disease

Lot Chotesimrl (mgfd)

Crtera
Irdsion Crtoa

« Mal or farmal 2 €010 <85 years of age

* FasingLDLC 2 TOmgL (218 mmo/k) o nan-+DL-C 2 100 mgid. (2 mmelt)
 Fasing tigcades € 410 mgd. (e S oL

I EEEEEEEEE]

No.xksk
Sk o es o oma

Excusin Citeria wn
a% nes  ww e e oy

S

« N cess I o I, st knoun o venticular dscion Facton < 3%
3 ol e R R 5 PR 9
¥

Bew 22

. SecmgedFoure 5 4 5 5
Uncentioled fyserension e P T T R B R

Alirocumab

Evolocumab ‘ Bococizumab

Mechanism of action

Human monoclonal antibody to PCSK9. Binds to PCSK9 and increases the

number of LDL receptors available to clear circulating LDL.

Dose and route of administration

75 mg SQ every 2 weeks

140 mg SQ every 2 weeks
or 420 mg SQ once
monthly

Adverse effects: No evidence of
increase in cognitive adverse
sffects

URJ, influenza, injection site
reactions

URI, influenza, injection
site reactions, back pain

CV outcomes trials

ODYSSEY (not completed)

FOURIER SPIRE-1 and -2

+ Unconroled o recurent vertizvar tachycardia
Figue L LowDersy Uporolen DL Choeseel Ll e Tine.

+ Untreatad hyperthyraidsm o hpotryrcism Beowthegroh,

Considerations in prescribing:

Cost, SQ administration, robust LDL-C reduction

+ Hamozygous fariiel hyperchlesterria

+ (DL or plsma choreis st ikl e, i 5 OIS

+ LDLor plasma apheresis

chlestrol o milimoles e e, maligy QIS

Proprotein convertase subtilisin/kexin type 9 (PCSK9)

Proprotein convertase subtilisin/kexin type 9 (PCSK9)
— Chaperones LDL-R to destruction — 1 circulating LDL-C
— Loss-0f-fn genetic variants -» T LDL-R - ¥ LDL-C & | risk of MI

Evolocumab

- Fully human anti-PCSK
9mAb

- ~60% 4 LDL-C

- Safe & well-tolerated in
Ph 2 & 3 studies

- Exploratory data sugge
sted | CV events

oM 'Y Z}EHRepatha, evolocumab)’ S P &Mackey B Cardol 20147
Guglano RP.e:3 Lorcet 123

Sebatinz MS, 2t al NEJM 20° 537216009

1513
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Proprotein convertase subtilisin/kexin type 9 (PCSK9)

Proprotein convertase subtilisin/kexin type 9 (PCSK9)
— Chaperones LDL-R to destruction — 1 circulating LDL-C
— Loss-0f-fn genetic variants - T LDL-R - ¥ LDL-C & { risk of MI

ok

exocunab

UM 'Y I} EHRepatha, evolocumab)’

Evolocumab

- Fully human anti-PCSK
9mAb

- ~60% 4 LDL-C

- Safe & well-tolerated in
Ph 2 & 3 studies

- Exploratory data sugge
sted | CV events

Sever P & Vlacke) .. BrJ Gardol 014:21:614
Giglano RP.e: al. Larcet 2012, 7
Sebatinz MS, 2t al NEJM 20°5,

Anti-PCSK9 mAb => LDLJ, CVD {
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e 59% meantecucion (§54C1 90, Pe00000 1
&y 28 g
3, Absolutereduction: 56 mg/l (95%CI 55.57) ]
iu 85 o
3 N
g« 3 ; wl
92 )
Pt Evolocumab
(median 30 mgid, IQR 1946 mg/d) %
10 o 6 12 % Bl ) »
¢ ‘Monhs frem Randarrization
0 M % 8@ 7 N % 0810 12 W 1
+ v LDL-C by 59% + | CV outcomes in patients already on statin therapy

- 15% | broad primary endpoint; 20% ¥ CV death, M1, cr stroke
- Consistent benefit, incl. in those on high-Intensity statin, low
L-C

- Censistent throughout duration of trial

- Median achieved LDL-C of 30 mg/dl IQR
18.46 mg/dl)

- 25% reducticn in CV death, ML, or stroke after 14 year
- Long-term benefits consistent w/ statins per mmol/L 4 LDL-C

ODYSSEY 2] post-hoc analysis

LDL-C<50 - alirocumab 447~52.6%
- ezetmibe 6.5%
- placeba 0%

— Lower ‘ncidence of MACE(major adverse cardiac events)

A, Placoboonroledsudics

1 # Alrocumab group (n=2318)
Placebo group (n=1174)

Ezetimibe-controlled studies

# Alrocumap group (13854)

in Atherogenic Lipids and Major C:

Events
A Rodlec Analysis of IC ODYSSEY Trals Comparing Alrocumaz Wih Conrol

vt oven

e artoved gL
S6AMY | 1265109 | 640624 | 1009508

% pationts

Average LOL

BO[8) (1560472 | 911656 | 1285552

SA@Y) (14181 | G961 | 892300

freragechange rom bsele, %
A 307— Eventrate

0:
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‘Average LOL-C during treatmen perod (mg/dL)
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Unexpected health effects of
statin use

a) Diabetes
b) Cogpnitive function
QLo

FDA mandates new safety warnings for statin
FDA Expands drugs due to risks of memory loss, diabetes

AdVice on and muscle pain (May 6, 2016)

Nl
STATIN RISKS

Risk of incident DM among patients treated with statin

Population based cohort study
471, 250 patients with no history of diabetes.
Median age at the outset of treatment : 73 years
Atorvastatin accounted for more than half of all new statin (about 57%)

[Analysis of primary outcome of diagnosis of diabetes by drug and dose in new users of statin]
Statin New statin user : 471,250 (100%) Unadiusted Adjusted"
Priaszin 38470 (8% Reference Reference
Anvastaiin 268,254 (56.9%) 121(1.15:01.26) 112(1.05101.18)
Fuvasiatin 11903050 094(08001.10) 094008010 1.11)
Lovastatin 095(083101.11) 093 (08510 1.14)
Rosuiasiain 7 121(1.13:0130) 1.01(094101.09)
Sizsatn 75825 [16.0%] 135(109:0124 111000115
Dose grouping:

Low coset Reference Reference
Moderzte doset 125(122:01.30) 1.22(119101.25)
High dose 133(129:0150) 1.30(1 2010 140)

e Carerat, etal B

Statin => DM

Statin Therapy was Associated with a 9% Increased Risk for Incident Diabetes
Meta analyses
91,140 patients with diabetes from 13 RCTs of statin therapy

[Assaciation Between Statin Therapy and Incident Diabetes in 13 Major Cardiovascular Trials]
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Unexpected health effects of
statin use

a) Diabetes
b) Cognitive function
QLo
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Do Statins Impair Cognition? A Systematic Review

and Meta-Analysis of Randomized Confrolled Trials

B0 .0 M, LoiA. Daelc, ramD,Sob, 5. Dobabeh, M, MEZ Beth . Spigote DY,

s accoom

High-Dose Atorvastatin Does Not Impact
Cognition, but Small Changes Observed

Kimoery By, ', Mo Mural, P, ! Thommas 4. Tkolnos, 0™ on Brain MRI
Researchers say the findings are far from definitive and
requize valdtion
Statin therapy was not associated mean age of 48 years
with cognitive impairment in RCTs.
| Toun N SED)
|
- oo s anionem
| In the STOMP trial, they included 66
——————— w0 onlmem
! patientstreated with atorvastatin 80
| R e mg and 84 patients treated with
' Wy bz aniono placebo.
_— s 16 00013015
|
e ke 38 BP0
|
|
5 Ak e oo
|
@ £ ;
Ty ——"—
Cl i D = standardized mear
diflerence.
Figare 2 Forest plot of treatment effect of statin i in cognitivel I subj

Unexpected health effects of
statin use

a) Diabetes
b) Cognitive function
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No benefit was found when pravastatin was given for primary prevention to older adults with moderate
hyperlipidemia and hypertension, and a nonsignificant direction toward increased all-cause mortality with

pravastatin was observed among adults 75 years and

|
JAMA Internal Medicine | Original Investigation

Effect of Statin Treatment vs Usual Care

on Primary Cardiovascular Prevention Among Older Adults
The ALLHAT-LLT Randomized Clinical Trial

Moo, R0 S, Pl M Crine B, MO o ALLNE Coiborhe Roseach 1o
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Negative News => Statin discontinuation

# The number of statin news increased from 30 stories/year in 1995
to 400 stories/year in 2009

Stalin-related Danish news articles in Danish media

2400 mmwegome
é’ 1 Neural
% 200 . Posite I I
o
20_-.----llllll
T T T T
1995 2000 2005 2010

Year

0dds ratio for early statin discontinuation vs. continued use were
1.09 for negative statin-related news stories.

Odsratoorary st dscntinaton

Predictor with 95% confidenceinteral Paue PR
| Negative nationwde satin-refated news story 1.09(1.06-1.12) ] wI0* 3%
Neutrel natiowde statin eleted newsstory 098 (096-1.01) 016
Postivenationude statinrelatednewsstory  098(096101) 1 MO 53
mm %5

Eur Heart L, 2015 Dec 1. i hvo4L. [Epud aheas of pint]

Early statin discontinuation => increase in CV risk

Myocardal nfacton
140 HR=126(95% 1, 1.21-130)
P=x107 by grerktest

Gy sain i
deninuaton 2
Continuad statin use

Cumulative incidence (%)

Death from cardiovascular disease

HR=1IB(35%CL1.14123)
P<310" by logrank test

55 18%
70 Earystan
discontinuation

2015 Korean Guidelines
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Cumulative incidence ()

05 55 105 s
Yearsrom inftiaton of statin therapy
Indidduals  Noofstatinusers atrisk
Eatysatin discontiugtion 84500 2685 45u o
‘Continued satin use: 8450 5865 M 28

Eur Heart ), 2015 Dec L il ehv. [Eaub ahead of prine]
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