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Euuévouoa ioxaiyia (otTnBayxn) rapd tnv
BEATIOTN ETTAVAIPATWON

Arterial Revascularization Therapies Study

100 - 89,5
78,9
2o ~60% to 80% taking

Patients 60 - antianginal
0 41,5 384 medication

(%) 40 - ’
211 19,1 ~10 to 20%
20 - j had angina

0 .
Stenting group* Surgery group*

O Free of angina
O Free of antianginal medication
@ Free of angina and antianginal medication

*1 year after optimal revascularization
(stenting or surgery) for ischemia relief
(not to prolong survival)

Serruys PW et al. N Engl J Med. 2001;344:1117-24.




AgUTEPN ETTAVAINATWAOT XPEIGCETON
ouYVvd PeTa atro PCI/CABG

50 46

N = 18,240 who underwent elective PCl or CABG
40

30

30
EENS

(%)

20

10

0 Recurrentangina 1

2" revascularization

Kempf J et al. Presented at ESC. 2007.




Euuévouoa ioxaiyia (otnBayxn) rapd tnv
PCI

N = 1620 d1a00XIKOi a0BeVEIC ATTO TO UNTPWO NHLBI;
1 year post-PCI

100 -
78,6
80 -
60,9
Patients 60 1 MTapacnv
(%) 40 | KAOOO L K7
27,9 299 @V T LoTtnBayx
20 A L Kn oY wWYn,26%
TwWy oo b e voy
¢ : ' : : WVEDE P OV
Nitrates CCBs B-blockers 21 T OVAGX L OT OV
antianginal Eo @
Antianginal therapy GTnOayx. Ké

ETTE L OGO L O

Holubkov R et al. Am Heart J. 2002;144:826-33.




Eppévouoa ioyaipia (oTnBayyn) Tapd
TNV TPEXOUCT POPUAKEUTIKI Aywyn)

o Mapatnv xpron TapaAO000 L OKOY
avitioTtnlayrxtKov
(B-blockers, CCBs, ¥ L T pwoO n), 0L 0B €V €ig
CVEDE POV KOUTAMUETOG6pPO20TNB Y x L Ka
ENTELOOO LO/EPLOO UG &

O XN MAVTLKOTTOOOOTOT WY 000 B E VoY EXE L
OXETLKNOLOWY EELON OT Lg TAAPE Lg
060 E [ g B-blockers,CCBs, K & L V. L T 0 W O WV

> (-blockers K @ ¢ w o A A OLCCBs &G K OOV T & PG O L &
amoteEléopacaozrny ANlLKXZ kol KK

oYy wyn
> @Gibbons RJ et al. ACC/AHA 2002 guidelines.
= X O € L aé— OV U0 L AV T L O Twiw cc@rg}’cliﬁ(calélgtfl@@nes/stable/stabIe.pdf

¢dp u a( K a( X w p[g a U Z‘ O l')g Z‘ ODew'reCJ et al. Am J Cardiol. 1994;742226-31.
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ABNPWMOTIKN TIAQKOL KOLL LOYOLLLLOL

Obstructive

Fatty Increased atherosclerotic
streak Plaque plaque plaque

Exertional
angina

Noninvasive tests: Noninvasive tests:
normal /\ abnormal }

 vasodilator response to stress

Adapted from Abrams J. N Engl J Med. 2005;352:2524-33.




Ama KOl QTTOTEAECLATO LUOKAPOLOKNG

. Loxatulaqmn €l

demand

d Diastolic flow 1 LvEDP
(¢ myocardial blood flow) [ j (leastollc tension) e

A \/ A

Impaired diastolic
relaxation




Ca channel blocker

NTG, Ca channel blocker
3 blocker

3 blocker
Statin
/ \ NTG

d Diastolic flow 1 LvEDP
(¢ myocardial blood flow) [ j (4 diastolic tension) Y

A \V/ A

Impaired diastolic
relaxation
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Ta cuuTTTLWPATA EPPOVICOVTAI OTO TEAOG
TOU «<IOXAIUIKOU KATAPPAKTN»

Magnitude
of ischemia

Abnormalities evolving

* Approximately
during ischemia

% of patients with
angina also
experience episodes
of asymptomatic
(silent) ischemia

Angina

} Filling

Systolic
dysfunction

* Many episodes
of ischemia never

| Relaxati become painful
elaxation

(diastolic
dysfunction)

pecows baiwgnj

30
Duration of ischemia (sec)

Cohn PF et al. Circulation. 2003;108:1263-77.
Adapted from Kern MJ. In: Braunwald’s Heart Disease. 7t ed.




NEeC OepATTEUTIKEC TTPOCEYYICEIC TNV
IO} AIPIa pUOKAPOIoU

s AvaotTtoldnp—-K L Vao ng(fasudil)

oMeTtaB oAl kn TOOTNTOTNXOLN ON
(trimetazidine)

o Preconditioning (nicorandil)
AV XOTOATPAE B O KOM S 0L (ivabradine)

AV AOTOAR W L LODL PEOGU AT Ocg Nat
(ranolazine)




AvaotoAn p — Kwvaonc : Fasudil

Rho kinase TTupodoTEi ayyel00U0TTACN NECW CUCOCWPEUONG
PWOPOPUAIWMEVNG MUOCIVNG

ca2+ ca2+

Agonist

SN~
4 p

- Receptor

\_ J

PIP
VoC  ROC i 1 |
1P, Fasudil Y
‘ *@
Myosin —_—

‘ —p  MLCK 6 Myosin phosphatase
Ca2+ M : *
osin-P
Calmodulin E

Adapted from Seasholtz TM. Am J Physiol Cell Physiol. 2003;284:C596-8.




AmoteAeopata : To Fasudil avéavetr tnv
OLAPKELOL ALOKNONG

N=84

150 -

100 -
Mean change
from baseline

(seconds) g - ‘
0 | I | 1
WEELS p 4 6 8
(20 mg) (40 mg) (60 mg) (80 mg)
[, Placebo B Fasudil Visit (fasudil dose tid)

Vicari RM et al. J Am Coll Cardiol. 2005;46:1803-11.




MeTaoAikn oiapopewaon (pFOX):

Trimetazidine

Myocytes
FFA Glucose

|

Acyl-CoA Pyruvate

B-oxidation
Il

Trimetazidine

Acetyl-CoA

|

Energy for contraction

pFOX = PEPIKA 0Egidwan AITTAPWYV 0gEWV
FFA = eAeUBepa AITTOPG O

H odés T ng

Yy AVKO6ENGEX E L
UETYAAOT €0 Eg
AMTALTAOE L OE O,
QL6 T 1V O 006 FFA

X TNV LOXYOo!L Mo
ZLEAV OV T OL T
E NI E O A

0& ELOWMUEY WY FEA
ENLOKLAC OV T OG
T 7V 0006¢T1g

Y AU KG6C s

Maclnnes A et al. Circ Res. 2003;93:e26-32.
Lopaschuk GD et al. Circ Res. 2003;93:e33-7.

Stanley WC. J Cardiovasc Pharmacol Ther. 2004;9(suppl 1):S31-45.




TACT: Trimetazidine pewwvel ta otnOayxika enelcodla

N = 166 AppEeVEG UE aTnOAayxn CCS class I-li

Anginal attacks

8 -
7 - B— E
- -\-\.
Mean 5 -
number 4 P <0.05
per
week S
2 -
1 -
0 I I I I I
Before Run-in 1 p 3
study Months

B Placebo A Trimetazidine 20 mg tid

Chazov El et al. Am J Ther. 2005;12:35-42.




Preconditioning: Nicorandil

Evepyotmroinon diauAwv K* (ATP-sensitive)
» |oxaIuIKO preconditioning
e AlGTOON OTEQAVIAIWYV TPIXOEIOWV

A
4 \

N (0

”

A
HN

0 NO,

H_/

MeaoAapnon NO
e AIOTTOAN ETTIKAPOIAKWYV AYYEIWV

IONA Study Group. Lancet. 2002;359:1269-75.
Rahman N et al. AAPS J. 2004;6:e34.




IONA: 2XE0I0CNOC NEAETNG

Impact Of Nicorandil in Angina

Stable angina on optimum antianginal therapy

N =5126
Nicorandil 20 mg bid Randomized Placebo
n = 2565 Double-blind n = 2561

1.6 years mean follow-up

Primary outcome:

CHD death, nonfatal Ml, hospitalization for chest pain

IONA Study Group. Lancet. 2002;359:1269-75.




IONA: Melwon otnv npwtoyevn ekBoon
KA 8avarog, OEM, voanAeia yia TTpokapdio GAyoc

1.0 -
0.9 ] .
Nicorandil
Proportion RRR 17% j
T HR 0.83 (0.72-0.97) _J
P=0.014
Placebo
0.7 -
o
5/
0 T T T T T |
0 0.5 1.0 1.5 2.0 2.5 3.0

Follow-up (years)

IONA Study Group. Lancet. 2002;359:1269-75.




Kapdlakn Zuxvotnta Kot
>TaOepn 2tnBayxn

Kapdiakn
SuxvoTNTa 100
(bmp)

95

90

85

80

75

70

2TNOayxn
Kardomaon tou ST

65 1 1 | 1 |

60 20 10 4 2 20uBapa 2

| | I
10 20 60

Xpovog (min)
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Meilwon KZ avaloya pe tnv apxikn K2
(n=1.328)

10
lvabradine 5 mg

T 0 lvabradine 7.5 mg
S& vabradine 10
EE 10 vabradine 10 mg
5%
<= -20
=) ‘O
N E
€5 -30
S Q
) o
Q3
§ i _40 " —

50 60 70 80 90 100 110 120
Kapdiakn 2Zuxvornra (bpm) kara tnv évraén
Aocoloyia ‘Evapgng (5mg)
2 Apyiki K& 100 bpm: = 30-40 bpm
= Apyikii K 60 bpm: =~ 5 bpm

John Camm, Oral Communication, WCC/ESC Barcelona 2006. (Data on file)
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INITIATIVE: ETriopacn |Baptrpadivng vs B-
OVAOTOAEQ OTNV IKAVOTNTA GOKNONG

P < 0.001 for noninferiority vs atenolol

95 - (both ivabradine doses)
91,7
90 -
86,8
Change in |
exercise
duration 80 - 78.8
(seconds)
75 ~
/
0
Atenolol Ivabradine Ivabradine
100 mg 7.5 mg bid 10 mg bid
(n =286) (n =300) (n =298)

Patients completing trial Tardif J-C et al. Eur Heart J. 2005;26:2529-36.




i BEUT UL |

MorBidity-mortality EVAIUation of
The /¢ inhibitor ivabradine in patients
with coronary disease and

left ventricULar dysfunction



2XEOLOOOC

10.917 aoBgveic

lvabradine: 5mg bid yia 2 eBdopddeg, yera 7,5mg bid

lvabradine 7.5 mg bid

UN-in n=5.479
N Placebo .
1T | | | | | N=5.4306
EmiAoyn My Mg M, Mg M, Mg Mz
(=2 ‘
‘Eviagn, Event rate: 6 - 8%/€106
TuyaioTroinon RRR:20%

Kim Fox, Roberto Ferrari, Michael Tendera et al. Am Heart J 2006;152:860-6




BEAUT’.’.‘ UL Kz >70 bpm augdavel Tov Kiduvo
OEM katda 46%

Prospective data from the BEAUTIFUL placebo arm

8 -
Hazard ratio = 1.46 (1.11 — 1.91)
i P=0.0066
=
= 6 -
o=
NS
R
£S5 44 L umsten
»w <
_g'c ‘I--‘-‘
c -Q
£ = 2 ,s3*" " Heartrate <70 bpm
,'-"'.‘
01_‘"
1 | | |
0 0.5 1 1.5 2

Fox K et al. Lancet. 2008;372:817-821.




BEAUT/gUL

H IBapunpadivn petwvet ta OEM (K2 270 bpm)

8 _
Hazard ratio = 0.64 (0.49 — 0.84)
= P=0.001
o=
c RRR 36%
QS ©
§2 -
= C
8 o
[
TE
0 : | l |
0 0.5 1 1.5 2
Years RRR: peiwon oxeTikoU KIvdUvu

Fox K et al. Lancet. 2008;372:807-816.




BEAUT’f UI- H IBaptrpadivn HEIWVEI TRV TTPWTOYEVA

éKBaon og oTnBayxikoug aocBeveic

New results in
angina patients

Primary end point(PEP) : 6dvarog amré kapdiakd aitia + voonAegia yia KA  OEM

20

Q
§ - Placebo
| mm 24% -
o __ —
_E ﬁs ) P_0-05 ‘ J
2, -
£ 840 - Ivabradine
350 | o
O 4 o=
=]
5 ~
’”
e
¢ ‘/ | | [ [
0 0.5 1 15 y)
Years

x i, ord|, et al; BEAUTIFUL Investigators. Effect of ivabradine on cardiovascular outcomes in patients with stable coronary artery diseaseand left-ventricular
M systolic dysfunction with limiting angina: a subgroup analysis of the randomized, controlled BEAUTIFUL trial. Eur heart Jour On line.




AVTI-IOXAIMIKA AMOTEAETHATIKOTNTA
EMITAEOV TOL B-ATMOKALIOTN

ASSQCIATE
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P Procoralan 7.5mg + crevodddn SOmg
I Placebo + arsvohddn 50mg
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- ... éva TaBoloyik6 TTapadeIyud ...

Diseases/Conditions
1. Acquired
¢ Hypoxia/ROS

. : »
* [schemia Na* - Ca

e Heart failure . Na Erchnnﬁgp__r
e CaMKII, AMPK '

2. Congenital (inherited)

-« Cardiac: SCN5A (LQT3)
e Sk Muscle: SCN4A (Myotonias)
e CNS: SCN1A, 2A, 3A (Seizures) -
o PNS: SCN9A . 8L

(Neuropathic pain)
Qyzrlozd

Altered Na Ch gating
leads to Ca**- overload 1

Enhanced late I,




AVAGCTOAr] OWIPOU PEVPATOG Nat:
PavoAadivn

loxaipia puokapdiou

T Late Ina

Ranolazine

I

Y1reppoptwon Nat

YTeppop

Twaon Ca?*

Mnxavikn dugAeiToupyia
T S100TOAIKAC TAONG LV d
! ZuoTtaAtikoTnTa

Bel

HAekTpIkn SuagAsiToupyia
AppubBpieg

ardinelli L et al. Eur Heart J Suppl. 2006;8(suppl A):A10-13.
Belardinelli L et al. Eur Heart J Suppl. 2004;(6 suppl 1):13-7.




~ Ranolazine: unXaviapog 5paong

Diseases/conditions
1. Acquired
Hypoxia/ROS Na*

. MNat
Ischaemia ar

[ )

* Na 5
e Heart failure Na+ MNa* filz* .
* CaMKIl, AMPK Na* pNa+ Na _

Congenital (inherited)
e Cardiac: SCN5A (LQT3)
e Sk Muscle: SCN4A (Myotonias)
e CNS:SCN1A, 2A, 3A (seizures)
e PNS: SCN9A
(neuropathic pain)

RANOLAZINE

Altered Na-channel gating
leads to Ca**- overload




MARISA
N=191

Xpovia

oTnlayxn

Ranolazine
vs placebo

ROLE
N=746

Ranolazine: KAIVIKEC UEAETEC

2UVOAIKOI evTETaYMEVOI 000evEic= 8,139

CARISA
N=823

Xpovia
oTnOayxn

Ranolazine
vs placebo
EmimrAéov Tng

BaoikAg aywyng

Chronic angina

erica )

MERLIN
N=565 TIMI-36
N=6560
XpOVI’d Non-STE
oTnéayxn ACS
Ranolazine Ranolazine
vs placebo vs placebo
EmimrAéov aywyns #€] EmimrAéov Tng
\ _AuAodiTrivn 10mg /A BaoIKi aywyrg /

Chaitman BR, et al. JAMA. 2004,291:309-316.

Stone PH, et al. ] Am Coll Cardiol. 2006;48:566-575.
Morrow DA, et al. JAMA. 2007;297:1775-1783.
J Am Coll Cardiol 2004;43:1375— 82




560 - k k%

k% k

I_T_

] Placebo
[] 500 mg b.i.d. Peak

[ 1,000 mg b.i.d.
1] 1,500 mg b.i.d.

******

ok %k ok

I

Exercise Time
duration to angina

%k ok %

Time to 1-mm Exercise Time
ST-depression duration to angina

I

Time to 1-mm
ST-depression

N=175, All/near completers population; LS means + SE **p<0.01 vs placebo; ***p<0.001 vs placebo
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at 12 weeks

5

~ CARISA: results —angina frequency

N . background therapy

mg b.i.d. ranolazine + background therapy

3.3

24%F  in angina frequency
* P<0.006

2.5%

Mean number of angina attacks/wk at baseline e

Placebo + background therapy 750 mg b.i.d. ranolazine
+ background therapy

4.6 4.3

Double-blind

Chaitman BR, et al. JAMA 2004;291:309-16. CVT data on file RANO0253-2.




ERICA Efficacy

Average weekly angina attacks over 6-week study period

5—
' 23%
4’3 Reduction
In angina
v 4 requency
7]
o P=0.028
3
S
o
o
2 3—
(O]
S
-]
©
y]
c
o 2
c
(]
o
o
S
2
E 14
=1
c
c
©
@
=
Placebo Ranolazine

1000 mg b.i.d.

Modified from Stone P, et al. ] Am Coll Cardiol 2006,;48(3):566-75.




p ver'ge' weekly

b - 25%
3.6 e ' Reduction
il In NTG use
P=0.014

<

o 37

3

@

Q.

7]

g 2=

S

© o
g

€

=

c

[ =

(5°}

Q

b 0

Placebo Ranolazine
1000 mg b.i.d.

Modified from Stone P, et al. ] Am Coll Cardiol 2006,48(3):566-75.
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~ MERLIN TIMI-36: Study Design _——

f cardiovascular death, MI, or re

Matched

IV/PO




Acute coronary syndrome Chronic secondary prevention
. major CV events? Y major CVE? Jischaemia?




MERLIN: Composite Primary Endpoint

':r_:ﬂ.’f

(% ét 12 months .
P acebo 23.5%
(n=3,281)
20 Ranolazine 21.8%
(n=3,279)
10 -
HR 0.92 (95% Cl 0.83 to 1.02) i
P=0.11
0 —
0 180 360 540

Days from randomisation

Morrow D, et al. JAMA 2007;297:1775-83




 MERLIN: Additional Endpoints

Morrow D, et al. JAMA 2007;297:1775-83




MERLIN TIMI-36: Torsades de Pointes

o Trigre was no safety signal for Torsacdes cde Poigtas (TepP)
inrougnout IVERLIN TIVI-26
cAvedépOnoav 0060

MEPLOTAT L KaTIP: éva OoT 0o placebo
group K L €V a O T O treatment group

sAevwy amXEOEIXOn 6T L TO
MEPLOTOUOT LKSG OT O treatment group
amwrooioeto otnv PavoAdalivn.
H Oepameiad COLVVEXIOTNKE Kal

0 00O cecvrecmhpe PavoAdalivn wc
adrYwynec&é60o00.




Placebo  Ranol:
- (n=8,273)  (n=




KateuBuvTripieg oonyieg ESC yia papUAKEUTIKN
AVTINETWTTION OTABEPC OTNOAYXNG

Stable angina for medical management

Intermediate

short-term I
relief Short acting nitrate

Contraindication m——- Clopidogrel

Treatment Statin to get

a;r:\ed ; target cholesterol

S MpIOVInG Intolerant Interchange statins or replace
RIOYNOSS | or =| with alternative lipid-lowering agent

ACE-inhibitor in proven CVD| contraindication

Beta blocker post Mi

Beta blocker - no prior Ml o
Intolerant or contraindication

Symptom not controlled after l

dose optimisation Ca antagonist or long-acting nitrate
or K channel opener or If inhibitor

Add Ca antagonist or
Treatment long-acting nitrate Intotarant Symptom not controlled after

aimed dose optimisation
at relief l ~
of symptoms Symptom not c;optro!led after
HoRa DEREakiOn Either substitute Combination of
alternative subclass nitrate and
of Ca antagonist, Ca antagonist or
or long-acting nitrate K channel agent

Consider suitability e Symptoms not controlled
for revascularisation on two drugs after dose optimisatiom

Fox K et al. Guidelines on the management of stable angina pectoris: executive summary. Eur Heart J 2006; 27:1341-81.
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Meiwon
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Emttpoya Bspato otnv Beparmelo XpOVLOC
LOXOLLMLOLC

MepitrAokn Tra@oguoioloyia Tng oTnOAYXNG
Acapng cuoxérion e O

Mapd TIG UTTAPXOUCEG BEPpATTEIEG CUMPBAIVOUV CUXVA ICYXAIMIKA
ETEICOOIN

PCI €ival gia TTpOCEYYIoN YIO TNV HEIWOT TG CUXVOTNTOG

XperalovTal NEAETEG VIO OAEG TIG MN-ETTEMPRATIKEG BEPATTEIEG,
MOVEG i} KOl OE CUVOUAC O

Bhatt AB, Stone PH. Curr Opin Cardiol. 2006;21:492-502.
Boden WE et al. Am Heart J. 2006;151:1173-9.
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