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• 72 jaar, man 87 kg, L 167

• Hypercholesterolemie, type 2 DM, minor stroke

2009, nierinsufficientie, COPD gold II

• DM II medicatie, statine, ASA

• ‘S nachts pijn op de borst gedurende 1 uur

• Bij presentatie pijnvrij, RR 135/76, HF 78/min

Casus   



ECG: SR, ST depressie 1 mm I, AvL V4-V6 

Laboratory Results:

-Creatinin 160 µmol/L

-Troponin T = 0.4  (N< 0.015) top, up and down

-TTE: Normal LVEF

Beleid?

Clinical presentation

NSTEMI



 Considering the large number of patients and the 

heterogeneity of NSTE-ACS, early risk stratification is

important to identify patients at high immediate and 

long-term risk of death and cardiovascular events, in 

whom an early invasive strategy with its adjunctive

medical therapy may reduce that risk

 So, strategy and medical therapy is linked..

ESC/EACT Guidelines



Recommendations for diagnosis and risk stratification 1







<> 

Even mild bleeding related to death



www.escardio.org/guidelines

http://www.escardio.org/guidelines


Question I: timing?

1. CAG early

2. Immediate CAG (‘STEMI like’)



Mehta et al AHA Scientific Sessions 2008Mehta et al. NEJM 2009

Early (≤24 h, median=14h) or delayed intervention ( ≥36 h, median=50h)

N=3000

TIMACS Study

Death, MI, Refractory AnginaDeath, MI, Stroke

N=3031



Mehta et al AHA Scientific Sessions 2008Mehta et al. NEJM 2009

Early (≤24 h, median=14h) or delayed intervention ( ≥36 h, median=50h)

TIMACS Study

N=3031



Preliminary Results

ABOARD study design

NSTE-ACS N=350 
2 of 3 Criteria: Ischemic symptom, ST-T change, troponin rise

with TIMI score > 3

Immediate cath

1.1 h
Next day cath

All PCIs on abciximab (60%)

1-month Follow-up

IVRS  RANDOMIZATION

Montalescot et al. JAMA 2009



Preliminary Results

Primary EP (peak of troponin I)

0 20 40 60 80 100

0.
00

0.
02

0.
04

0.
06

0.
08

0.
10

0.
12

0.
14

Troponin I (ng/mL)

D
en

si
ty

Distribution curves of the peaks values of troponin 

in the immediate and delayed groups

immediate group
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Median, IQR

2.1 (0.3-7.1)
1.7 (0.3-7.2)

Peak values of troponin I in the 2 groups

p = 0.70



Preliminary Results

Safety outcomes at 1 month

Immediate Delayed P

Major bleeding at 1 month, (%) 4.0 6.8 0.25

Non-CABG related major bleeding, 2.3 5.1 0.26

CABG-related major bleeding 1.7 1.7 1.00

Transfusion > 2 units 3.4 5.6 0.32

Transfusion > 5 units 1.1 1.1 1.00

Thrombocytopenia at 1 month, (%) 2.9 4.5 0.41

Non-CABG thrombocytopenia, (%) 2.3 4.0 0.54

Post-CABG thrombocytopenia, (%) 0.6 0.6 1.00



Q Antiplatelet therapy in CCU ?

1. Aspirin + Clopidogrel LD 600 mg

1. Aspirin + Prasugrel LD 60 mg

2. Aspirin + Ticagrelor LD 180 mg

3. Aspirin only, no P2Y12 inhibitor before angio, only
after PCI (ACCOAST trial)





Active Metabolite Formation

PrasugrelClopidogrel

Gut CYPs 
(3A, 2C9, 2C19)

Prodrug

Intermediate

Metabolite

Liver CYPs
(2C19, 1A2, 2B6)

Active

metabolite

Liver CYPs:(3A,

2B6, 2C19, 2C9)

EsterasesInactive  

Acid 

Metabolite

(85% of 

parent)

hCE1

(mainly liver) Esterases

hCE2 (mainly gut)

Prodrug

Active

metabolite

Intermediate

Metabolite

Farid NA et al. Drug Metab Dispos 2007;35:1096-1104
Rehmel JLF et al. Drug Metab Dispos 2006;34:600-607
Williams ET et al. Drug Metab Dispos 2008;36:1227-1232

Kurihara A et al. Drug Metab Rev 2005;37(S2):99 
Tang M et.al. J Pharmacol Exp Ther 2006;319:1467-1476

hCE1

Liver CYPs: (3A, 

2B6, 2C9, 2C19)



Alternatives Molecules 
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Wiviott et al, NEJM 2007

Double-blind

ACS (STEMI or UA/NSTEMI) & Planned PCI

ASA

PRASUGREL

60 mg LD/ 10 mg MD

CLOPIDOGREL

300 mg LD/ 75 mg MD

1o endpoint: CV death, MI, Stroke

2o endpoints: CV death, MI, Stroke, Rehosp-Rec Isch

V death, MI, UTVR

Stent Thrombosis (ARC definite/prob.) 

Safety endpoints:  TIMI major bleeds, Life-threatening bleeds

Key Substudies: Pharmacokinetic, Genomic

Median duration of therapy - 12 months

N= 13,600
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TIMI Major 

NonCABG Bleeds

NNT = 46

NNH = 167

Wiviott et al, NEJM 2007

Balance of Efficacy and Safety

Fatal bleed 6 (0.1%)21 (0.4%)* + 0.3%



Tailored for Bleeding Risk ? 

Net Clinical BenefitNet Clinical Benefit

Bleeding Risk SubgroupsBleeding Risk Subgroups

OVERALL

>=60 kg

< 60 kg

< 75

>=75

No

Yes

0.5 1 2

Prior

Stroke / TIA

Age

Wgt

Risk (%)

+ 37

-16

-1

-16

+3

-14

-13

Prasugrel Better Clopidogrel Better
HR

Pint = 0.006

Pint = 0.18

Pint = 0.36

PostPost--hoc analysishoc analysis

Wiviott et al, NEJM 2007



Ticagrelor (AZD 6140): 

an oral reversible P2Y12 antagonist

Ticagrelor is a cyclo-pentyl-

triazolo-pyrimidine (CPTP)
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• Direct acting 

– Not a prodrug; does not require metabolic activation

– Rapid onset of inhibitory effect on the P2Y12 receptor

– Greater inhibition of platelet aggregation than clopidogrel

• Reversibly bound

– Degree of inhibition reflects plasma concentration

– Faster offset of effect than clopidogrel

– Functional recovery of all circulating platelets



PLATO study design

Primary endpoint: CV death + MI + Stroke 

Primary safety endpint: Total major bleeding

6–12-month exposure

Clopidogrel

If pre-treated, no additional loading dose;

if naive, standard 300 mg loading dose,

then 75 mg qd maintenance;

(additional 300 mg allowed pre PCI)

Ticagrelor

180 mg loading dose, then

90 mg bid maintenance;

(additional 90 mg pre-PCI)

NSTE-ACS (moderate-to-high risk) STEMI (if primary PCI)

Clopidogrel-treated or -naive;

randomised within 24 hours of index event 

(N=18,624)

PCI = percutaneous coronary intervention; ASA = acetylsalicylic acid; 
CV = cardiovascular; TIA = transient ischaemic attack 



HR 0.84 

(0.77–0.92) 

p=0.0003

NNT = 54

Days after randomization
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Wallentin L, et al. N Engl J Med. 2009;361:1045-57.

Primary Endpoint 

(CV death, MI, Stroke)

CV death
Clopidogrel

Ticagrelor

4.0

5.1 HR 0.79 

(0.69–0.91) 

p=0.001

NNT = 90

N=18,624

240 300 180



Consistency across subgroups

Ti. Cl.
Total

Patients

KM % at
Month 12

HR (95% CI)
Hazard Ratio

(95% CI)

Planned Treatment Approach

Characteristic

5216 12.0 14.3 0.85 (0.73, 1.00)Medically managed
13408 8.9 10.6 0.84 (0.75, 0.94)Invasive

Ticagrelor better Clopidogrel better

0.5 1.0 2.00.2

P Value
(Interaction)

0.88

2878 16.8 18.3 0.94 (0.78, 1.12)
15744 8.6 10.4 0.82 (0.74, 0.91)

≥75 Years
<75 Years

Age Group

0.22

Sex

5288 11.2 13.2 0.83 (0.71, 0.97)
13336 9.2 11.1 0.85 (0.76, 0.95)

Female
Male

0.82

Weight Group

17256 9.5 11.2 0.86 (0.78, 0.94)
1312 13.1 17.3 0.75 (0.60, 0.99)

≥60 kg
<60 kg 0.36

New ST elevation / LBBB at rand.

7544 9.4 10.8 0.87 (0.75, 1.01)Yes
11074 10.1 12.3 0.83 (0.74, 0.93)No

0.68

Yes 1152 19.0 20.8 0.87 (0.66, 1.13)
17462 9.2 11.1 0.84 (0.76, 0.93)No

Previous TIA / Non-hemorrhagic Stroke

0.84

Wallentin L, et al. N Engl J Med. 2009;361:1045-57. (suppl. material)

Chronic renal failure

No 11965 7.9 8.9 0.90 (0.79 - 1.02)
Yes 3237 17.3 22 0.77 (0.65 - 0.90)

0.13

Yes 4662 14.1 16.2 0.88 (0.76, 1.03)
13962 8.4 10.2 0.83 (0.74, 0.92)No

Diabetes

0.49



Non-CABG and CABG-related major bleeding

p=0.026

p=0.025
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ACCOAST design

Prasugrel 30 mg

Prasugrel 60 mg Prasugrel 30 mg 

Prasugrel 10 mg or 5 mg (based on weight and age) for 30 days

PCI

1° Endpoint: CV Death, MI, Stroke, Urg Revasc, GP IIb/IIIa bailout, at 7 days

Placebo 

Coronary

Angiography

n~4100 (event driven)

Coronary

Angiography

PCI

CABG 

or

Medical

Management

(no prasugrel) 

CABG 

or

Medical

Management

(no more prasugrel)

Montalescot G et al. Am Heart J 2011;161:650-656

Randomize 1:1
Double-blind

NSTEMI  + Troponin ≥ 1.5 times ULN local lab value
Clopidogrel naive or on long term clopidogrel 75 mg



Pharmacodynamic Sub-Study 

Data presented as median ± SEM.  * p<0.05 relative to the No pre-treatment group. LD = loading dose.

Pretreatment=Prasugrel 30 mg/Prasugrel 30 mg; No Pre-treatment=Placebo/Prasugrel 60 mg
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Days From First Dose
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10.810.0
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Hazard Ratio, 0.997 
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P=0.98P=0.81
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Hazard Ratio, 1.02  

No Pre-treatment
10.8

9.8
No Pre-treatment

1° Efficacy End Point @ 7 + 30 days

(All Patients) 



All TIMI (CABG or non-CABG) Major Bleeding 

(All Treated patients)
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| 

ATLAS ACS 2 TIMI 51

Event-driven study – 1002 events

Rivaroxaban

2.5 mg bid

S1 n=349

S2 n=4825

Placebo

S1 n=355

S2 n=4821

Rivaroxaban

5 mg bid

S1 n=349

S2 n=4827

Physician's decision to add thienopyridine or not

N=15,526

ASA dose =

75–100 mg/day

Stratum 1: ASA alone (7%)

Stratum 2: ASA + thienopyridine (93%)

Mega JL et al. N Engl J Med 2011.
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“Very Low Dose” Rivaroxaban (2.5 mg BID)
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With more potent P2Y12 inhibitors:

How to Reduce Bleeding Risk in ACS ?



Low Dose of Aspirin 

No ischemic benefit and increased bleeding risk

Aspirin + Clopidogrel, CURE Study

Peters et al, Circulation 2003



Bhatt et al. TCT 2009

Use of PPI 



Radial Access 

Agostini et al, JACC 2004

80 % Access site bleeding complication



Treatment our patient: CAG next day

Right Radial Access, 6 French

Ticagrelor 180, 90/day, Fonda and UFH 70 IU/kg before cath



PCI

PCI with Direct Stenting. Low dose ASA/tica/PPI post PCI


