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GB= glycoprotein; PAR = protease-activated receptor; TP = thromboxane A, / prostaglandin H,.
Storey RF. Curr Pharm Des. 2006;12:1255-1259.
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Patients with UA/NSTEMI planned for early invasive
strategy, i.e. intend for PCl as early as possible within 24 hrs

RANDOMIZE

Clopidogrel High-Dose Group Clopidogrel Standard-Dose Group
Clopidogrel 600 mg loading dose Day 1 followed by Clopidogrel 300 mg (+ placebo) Day 1 followed
150 mg from Day 2 to 7; 75 mg from Day 8 to 30 by 75 mg (+ placebo) from Day 2 to 7;
75 mg from Day 8 to 30

RANDOMIZE RANDOMIZE

ASA low-dose group ASA high-dose group ASA low-dose group ASA high-dose group
At least 300 mg Day 1; At least 300 mg Day 1; At least 300 mg Day 1; At least 300 mg Day 1;
75-100 mg 300-325 mg 75-100 mg 300-325 mg
from Day 2 to 30 from Day 2 to 30 from Day 2 to 30 from Day 2 to 30
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Presentation Notes
CURRENT/OASIS-7 is a Phase III, multinational, multicenter, randomized, factorial design, parallel-group study comparing two regimens of clopidogrel (high vs. standard dose) in a double-blind fashion and two regimens of acetylsalicylic acid (high vs. low dose) in an open-label fashion in patients with non-ST-segment elevation acute coronary syndrome managed with an early invasive strategy with intent for percutaneous coronary intervention as early as possible within 24 hours.

Each patient will be treated and followed for 30 days.
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GHAOglycoprotein; PAR = protease-activated receptor; TP = thromboxane A, / prostaglandin H,.
Storey RF. Curr Pharm Des. 2006;12:1255-1259.
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Clopidogrel
(pro-drug)
2-0Xx0-
clopidogrel
(intermediate)

Prasugrel R-95913
(pro-drug) (intermediate)

Reductases

Inactive
metabolites

Active
metabolite

R-138727
(active)

Conjugation with cysteihe

M1 R-119251,
(inactive) R-106583
(inactive)
Ticagrelor CYP3A4/5 C12::£0XX CYP3A4/5 :
(drug) (active) (inactive)
UDPGT
N-dealkylation UDPGT
M1 - M10
(inactive) EU SPC Brilique.

UDPGT=UDP Glucuronosyltransferase

EMA Assessment Report Brilique, 2011
Giorgi MA, et al. Expert Opin Pharmacother 2011;12:1499-1509


Presenter
Presentation Notes
Prasugrel has no significant drug-drug interactions, likely due to redundant pathways to active metabolite (reference SPC, USPI).  

Clopidogrel active metabolite generation is reduced by alterations in activity of CYP enzymes, specifically CYP2C19 from either genetic variant or drug-drug interactions (reference SPC, USPI). 

Ticagrelor is a substrate for CYP3A4/5, and has been shown to increase exposure to drugs that are also substrates, such as statins. (reference EU SPC).



[Source: EU SPC Brilique, 2010. Page 15]

[Source: EMA Assessment Report Brilique. 2011. Page 13, para 5; Page 14, para 1,2]

[Source: Giorgi MA, et al. Expert Opin Pharmacother 2011. Page 4, fig 1]
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Giorgi MA, Caroli C, Arazi HC, Di Girolamo G. Pharmacogenomics and adverse drug reactions: the case of statins. Expert Opin Pharmacother 2011. 


CYP = cytochrome P450.
Farid'NA, et al. Clin Pharmacol Ther. 2007;81:735-741.



intensinal absorption hepatic conversion
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clopidegrel drug-drug interactions
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Clopidogrel Metabolism

Sangkuhl et al. Pharmacogenet Genomis 2010;20:463-65
Verschuren et al. Heart 2011,97:1268-76
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Disease stat
kidney disease

strong CYP3A inhibitors
— CYP2C19 loss-of-function or gain-of-function alleles

— Drug-drug interactions eg,

 The complexity of factors influencing the response to clopidogrel makes this
response impossible to predict accurately, even with knowledge of genetic
data; hence, pharmacodynamic monitoring is required to assess response
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Response to Clopidogrel Response to Prasugrel
300 mg 60 mg

N=64

Brandt JT, et al. Am Heart J. 2007;153:66.e9-e16. 21



PLATO:
n=6.575

(50%),
t=12uRVEG

TRITON:
n=3.534
(25%)1
t=15uNVEG

|0.86 (0.72-1.02)

9.5%

B Clopidogrel
Ticagrelor
IPrasugreI

4% N -

2%_ ....................

0% -

PLATO-PCI TRITON-TIMI38
Lancet 2010; 375: 283-293  Lancet 2009; 373: 723-731



Any Stent at Index PCI
N= 12,844

0 30 60 90

Wiviott SD et al.
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n=3.109
s A
t=12uRVveg 14.2% 0.70 (0.58-0.85)
1. ; S B Clopidogrel
. Ticagrelor
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n=3.146 s, N = HaN |

(23%),
t=15unVEG
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PLATO-PCI TRITON-TIMI38
Lancet 2010; 375: 283-293 Circ 2008; 118: 1626-1636



Pts w/ Prior Stroke / TIA (N=518)
B Clopidogrel

Prasugrel

1.0 0
0.0 -

Events, %

ICH

(0]
TIMI Major Life Nonfatal ICH

Bleeds Threatening

ARD 0.6% ARD 0.5% ARD 0.2% ARD 0.3% ARD 0%
HR 1.32 HR 1.52 P=0.23 P=0.002 P=0.74
P=0.03 P=0.01

NNH=167

ARD = absolute risk difference; HR = hazard ratio; ; NNH = number needed to harm; TIMI =

Thrombolysis in Myocardial Infarction.
Ad2Fed from Wiviott SD, et al. Presented at: American Heart Association Scientific Sessions 2007; 4-7 November, 2007; Orlando, FL.
Wiviott SD, et al. N Engl J Med. 2007;357:2001-2015.
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Prasugrel

% of events Hazard Ratio [95% confidence interval]

Standard NewDrug / Approach

TRITON-TIMI 38 17.0 12.2 e 0.70[0.58 - 0.89]

0.88[0.76 - 1.03]

CURRENT-OASIS 7 56 | ——t (087[066- 1.15]
(PCl COHORT)

05 15
New Drug/ Approach Standard Clopidogrel
Better Better

Angiolillo et al. Circ 2011; 123: 798-813
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Platelet reaction units

VerifyNow P2Y, response



(N=18,624)

ASA + Clopidogrel
300 mg Id/75 mg od
600 mg Id allowed in PCI

12-month maximum exposure
(Min = 6 mo, Max = 12 mo, Mean = 11 mo)

STEMI = ST-segment elevation myocardial infarction; UA = unstable angina.







Ticagrelor
Clopidogrel




Cannon CP, et al. Presented at: American Heart Association 2005 Scientific Sessions; November 13-16, 2005; Dallas, TX, USA.
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Pulmonary

FEV, pre B, agonist

I [T ]1]

T Cc T c T Cc

FEV; (L)

Pulmonary function

FEV, post B,agonist

[ TT]T7T

Cc T c T c

30-40d End of treatment Post treatment 30-40d

End of treatment Post treatment

Storey, R et al, Am J Cardiol. 2011 Sep 3. [Epub ahead of print]



* Prior stroke
* Cost-restricted

Ticagrelor Prasugrel

* Renal impairment
* High possibility for CABG
» Conservatively Managed

JW Jukema et al. Curr Med Res Opin 2012; 28(2): 1-9
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Kpeativivn
K&Bapon kpeatwvivne 35.46 ml/min
CK MB 32 U/L

SGOT 42

LDH 327




Atorvastatin 40

* Acetylcysteine
* Nitrates IV
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Myocardial infarction

ulative incidence (%)

Cardiovascular death

Ticagrelor

51
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® New P2Y12 inh.

N=10,899 N=10,074

CURRENT-PCI® TRITON PLATO-PCI

- © 30-day FU * p<0.05 -

Montalescot ACC 2014
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(n=9,235)

(n=9,186)
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Wallentin L, et al. N Engl J Med. 2009,361:1045-1057.

BRILIQUE.

ticagrelor




Stent Thrombosis — definite or probable

| 29%, p=0.002

\L52%, p<0.001

3 * Clopidogrel 300/75 3 * Clopidogrel 300-600/75 3 * Clopidogrel 300/75
25 ‘—'Clopidogralsﬂm‘lso 25 * Ticagreler 25 . " Prasugrel
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KM at month 12

Geographic

Central America /
South America

Middle East / Africa

North America

The drug may not work in every country

HR (95% CI)

0.80 (0.61, 1.04)

0.86 (0.65, 1.13)

0.80 (0.72, 0.90)

1.25 (0.93, 1.67)

CV Death, MI, Stroke
Interaction

Clopidogrel
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CPK 246 U/L -

CK MB 29.8 U/L

SGOT 36

LDH 235

Tpormovivn 0.219 ng/ml
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Ticagrelor
Prasugrel
Baseline PR lower quartile
Baseline PR upper quartile

HTPR Threshold

Baseline N=44  Ticagrelor N=43

F'rasugll'el N=42

Alexopoulos
JACC 2012
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Presentation Notes
Τίτλος:

PLATO Κύριο Τελικό Σημείο: Αρχική Πρόθεση για Επεμβατική Αντιμετώπιση έναντι Αρχικής Πρόθεσης για Μη-Επεμβατική Αντιμετώπιση



Κύρια Σημεία:

Το BRILIQUE παρέχει σταθερό όφελος έναντι της κλοπιδογρέλης ανεξάρτητα από την θεραπευτική προσέγγιση, επεμβατική ή μη-επεμβατική  

Τα κύρια τελικά σημεία τόσο των αρχικά επεμβατικών όσο και των αρχικά μη-επεμβατικών ασθενών είναι παρόμοια και σύμφωνα με το κύριο τελικό σημείο της κύριας μελέτης PLATO



Επιπλέον Πληροφορίες:

Η αρχικά επεμβατική αντιμετώπιση ασθενών αποτελούσε το 72% του πληθυσμού της μελέτης PLATO με στατιστικά σημαντικό  HR: 0.84 (95% CI, 0.75–0.94, P<0.0025)

Η αρχικά μη-επεμβατική αντιμετώπιση ασθενών αποτελούσε το 28% του πληθυσμού  του συνολικού πληθυσμού της μελέτης PLATO με στατιστικά σημαντικό HR: 0.85 (95% CI, 0.73–1.00, P<0.045)



Αναφορές:

James S, Roe M, Cannon CP, et al. Ticagrelor versus clopidogrel in patients with acute coronary syndromes intended for a non-invasive management: substudy from prospective randomised PLATelet inhibition and patient Outcomes (PLATO) trial. BMJ 2011;342

Cannon CP, Harrington RA, James S, et al. Comparison of ticagrelor with clopidogrel in patients with a planned invasive strategy for acute coronary syndromes (PLATO): a randomised double-blind study. Lancet. 2010;375:283–293.




Indication

Clopidogrel

Low dose

Clopidogrel

High dose

Prasugrel

Ticagrelor

Elective PCI

++

ACS non invasive strategy

ACS PCI planned

+ (After angio)

e

ACS hs-troponin negative

Non STE ACS + (After angio) ++
STEMI, primary PCI ++ ++
STEMI, fibrinolysis +

ACS diabetes ++ ++
ACS renal failure - =
ACS CABG likely T4
ACS prior stroke + +
ACS prior intracerebral (+)

bleed

ACS frail patients +







Impedance, ohms

0 20 40 60 80 100 120 140 160

Time, min



Placebo infusion

PD measurements ol

Stop x hours prior to CABG surgery




The HEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Effect of Platelet Inhibition with Cangrelor

1004
a0
&0

Event Rate (3)

b 12
P=0.006 by log-rank test

18 24 30

Hours since Randomization

Mo. at Risk

Cangrelor 5472 5233 5229 5225 5223 5221 5220
Clopidogrel 3470 5162 5159 5155 5152 5151 5151
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Elinegrel
Intravenous andioralreversible P2Y.,

dntagonist




 Competitive mechanism of action — competes
with ADP for binding to receptor, greater IPA
for low vs high concentrations of ADP
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Thrombin TP ‘
a
VORAPAXAR PAR-4 ACTIVE
ATOPAXAR METABOLITE

TICAGRELOR
CANGRELOR

Thrombin
generation

Coagulation factors

Inflammatory mediators
GP llb/llla ANTAGONISTS

G4 glycoprotein; PAR = protease-activated receptor; TP = thromboxane A, / prostaglandin H,.
Storey RF. Curr Pharm Des. 2006;12:1255-1259.
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Ist

2 Himbacine derivative

2 Bark of the Australian Magnolia

2 Found in the tropical zones of eastern
Malaysia, New Guinea, northern
Australia and the Solomon Islands.
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Cynomolgus monkey model



(N=10,000)

Standard therapy
+ SCH 530548
40 mg LD then 2.5 mg od

Standard therapy
+ placebo




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Thrombin-Receptor Antagonist Vorapaxar
in Acute Coronary Syndromes

B Clinically Significant TIMI Bleeding

Vorapaxar

_—

Placebo

—
&
x
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c
g
L

| Hazard ratio, 1.43 (95% Cl, 1.31-1.57)
P<0.001

Months since Randomization
Mo. at Risk
Placebo 6441 5320

3147
Vaorapaxar gd4e 5257 2950




One size does not {it all.

Practice medicine thoughtfully and not mechanically!



	�ΝΕΟΤΕΡΑ ΑΝΤΙΑΙΜΟΠΕΤΑΛΙΑΚΑ ΦΑΡΜΑΚΑ ΣΤΗΝ ΣΤΕΦΑΝΙΑΙΑ ΝΟΣΟ –�ΚΛΙΝΙΚΗ ΧΡΗΣΗ ΚΑΙ ΠΡΟΒΛΗΜΑΤΙΣΜΟΙ�
	Επιλογή θεραπείας και συμβάματα
	Targets for platelet inhibition
	Slide Number 4
	Aspirin
	Arachidonic acid-induced platelet aggregation in 190 IHD patients
	CURRENT-OASIS 7 Study Design
	Slide Number 8
	Clopidogrel
	Targets for platelet inhibition
	Biotransformation of Action of �P2Y12-Antagonists
	Activation/inactivation of clopidogrel
	Πολυπαραγοντική φύση της �θρόμβωσης
	P2Y12 receptor blockade�Healthy volunteer study, radioligand binding assay
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Clinical outcomes according to platelet aggregometry results with MEA
	Factors Affecting Response     to Clopidogrel
	Prasugrel
	Healthy Volunteer Crossover Study of Clopidogrel and Prasugrel �
	Πληθυσμός STEMI-PCI� κ/α θνητότητα+ΕΜ+ΑΕΕ
	TRITON Stent Thrombosis�(ARC Definite + Probable)
	Πληθυσμός Διαβήτης – PCI� κ/α θνητότητα+ΕΜ+ΑΕΕ
	TRITON-TIMI 38: Bleeding Events
	TRITON Diabetic Subgroup
	ACS-PCI & διαβήτης�Clopidogrel vs. Prasugrel vs. Ticagrelor
	Ticagrelor
	Slide Number 29
	PLATO PLATELET – VerifyNow P2Y12 assay comparing maintenance therapy with clopidogrel (C) vs ticagrelor (T)
	VerifyNow P2Y12 responses during maintenance therapy according to treatment with PPIs: 2–4 hours post-maintenance dose
	PLATO Study Design
	PLATO: time to first primary efficacy �event (composite of CV death, MI or stroke)
	Non-CABG and CABG-related major bleeding
	Ticagrelor and dyspnoea: DISPERSE2
	Τικαγρελόρη και δύσπνοια
	Antiplatelets: Ideal patient types
	… μια περίπτωση 
	Εργαστηριακός έλεγχος
	Φαρμακευτική αγωγή
	Στεφανιογραφία
	Αγγειοπλαστική RCA
	Επιλογή διπλής αντιαιμοπεταλιακής�αγωγής
	Γιατί κλοπιδογρέλη και όχι τικαγρελόρη?
	Συμμόρφωση και τικαγρελόρη
	Secondary efficacy endpoints over time 
	Θάνατος/ΕΜ/ΑΕΕ
	Αιμορραγίες�
	Θρόμβωση του stent�
	Δράση σε διαφορετικούς πληθυσμούς�
	Εξέλιξη
	Λειτουργικός έλεγχος �αιμοπεταλίων
	Υποξεία θρόμβωση του stent
	Υποξεία θρόμβωση του stent
	Τελικό αποτέλεσμα
	Εξέλιξη – Follow up
	Μια άλλη περίπτωση ...
	Εργαστηριακός έλεγχος
	Φαρμακευτική αγωγή
	Επιλογή διπλής αντιαιμοπεταλιακής�αγωγής
	Στεφανιογραφία
	Στεφανιογραφία
	Αντιμετώπιση – follow up
	Αναστολή αιμοπεταλίων τικαγρελόρη έναντι πρασουγρέλης
	PLATO Non Invasive: Καρδιαγγειακός Θάνατος ή ΕΜ ή Εγκεφαλικό�Κύριο Τελικό Σημείο Αποτελεσματικότητας �
	Επιλογή αντιαμοπεταλιακών σε διάφορα κλινικά σενάρια
	Cangrelor �
	Slide Number 68
	BRIDGE study design (provisional) 
	Slide Number 70
	Elinogrel �Intravenous and oral reversible P2Y12 antagonist
	Elinogrel
	Targeting PAR-1
	Targets for platelet inhibition
	Vorapaxar
	No Significant Compromise to Haemostasis with Vorapaxar
	TRACER Study Design
	Slide Number 78
	Slide Number 79

