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1. Epidemiology



Trends and prognosis in NSTE-ACS
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מציג
הערות מצגת
Several reports have shown that over time, the annual incidence of Q-wave infarction per 100,000 inhabitants was gradually declining, and that conversely, the frequency of non-Q wave infarction was increasing, with the rate now higher than for Q-wave MI.
In addition, initial mortality in ST elevation MI is higher during the first month of evolution than in non-ST elevation MI. After hospital discharge, the rate of events is greater with non-ST elevation MI, with the result that the death rate at 1 year is equal in both clinical presentations of ACS.
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מציג
הערות מצגת
Hospital mortality is higher in ST elevation MI than in non-ST elevation MI. However, initial mortality in ST elevation MI is higher during the first month of evolution than in non-ST elevation MI. After hospital discharge, the rate of events is greater with non-ST elevation MI, with the result that the death rate at 1 year is equal in both clinical presentations of ACS



2. Phathophysiology



Phathophysiology

Atherothrombosis



Angioscopy  Observation



Myocardial Infarction Pathogenesis II
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Vulnerable Plaque

Multiple active plaque lesion coexisting  with the culprit lesion

מציג
הערות מצגת
FIGURE 53–7 Evidence of multiple “vulnerable” plaques in acute coronary syndrome. This figure shows angiographic and angioscopicimages of 58-year-old male with anterior myocardial infarction. The culprit lesion is seen in the proximal left anterior descending artery at site 8. However, other segments of the artery, which appear normal on the coronary angiogram, demonstrate at angioscopy the presence of vulnerable plaques (sites 10-12 and 1, 3, 4, 7). (Adapted from Asakura M, et al: J Am Coll Cardiol 37:1284-8, 2001.)�



Virtual histology intravascular ultrasound analysis of 
 non‐culprit attenuated plaques detected by grayscale
 

 
intravascular ultrasound in patients with acute 

 coronary syndromes.

PROSPECT trial, Am J Cardiol. 2010 Jan 1;105(1):48-53.

מציג
הערות מצגת
Abstract
Noncalcific attenuated plaques identified by grayscale intravascular ultrasound (IVUS) are often seen in patients with acute coronary syndromes and have been associated with no reflow and creatine kinase-MB elevation after percutaneous coronary intervention. Histopathology has shown cholesterol clefts, microcalcification, or organized thrombus. One hundred twenty-four vessels in 64 patients with acute coronary syndromes from the PROSPECT trial were identified for inclusion in the present analysis. After excluding 4 vessels with severe calcification, 9 vessels with <40% plaque burden, and 3 vessels with too few (<3) virtual histology (VH)-IVUS frames for analysis, complete grayscale IVUS and VH-IVUS was available for 108 vessels in 64 patients that contained 39 VH-IVUS thin-capped fibroatheromas (VH-TCFA), 40 thick-capped fibroatheromas (VH-ThFA), and 33 pathologic intimal thickening but no fibrotic or fibrocalcific plaques. Overall, there were 47 grayscale IVUS attenuated plaques in 43 vessels. Compared to the minimum luminal sites of the remaining 65 vessels (controls), attenuated plaques contained larger necrotic core areas (1.5 +/- 0.9 vs 0.9 +/- 0.8 mm(2) in controls, p = 0.001). Fibroatheromas (VH-TCFA or VH-ThFA) were more common at the sites of attenuated plaques than at control sites (VH-TCFA 42.5% vs 29.2%, VH-ThFA 53.2% vs 23.1%, pathologic intimal thickening 4.3% vs 47.7%, p <0.0001). In conclusion, grayscale IVUS attenuated plaques are associated with a large amount of VH-IVUS necrotic core and are markers of the presence of fibroatheromas (VH-TCFA or VH-ThFA). This may explain the biologic instability of these lesions.
In patients who present with acute coronary syndromes (ACS), plaque burden by IVUS, minimal luminal area by IVUS, and “vulnerable plaque” by virtual histology (from coronary CTA) are predictive of subsequent events.��Background�ACS is thought to be mostly due to plaque rupture of previously non-critical atherosclerotic disease. However, it is often difficult to predict subsequent adverse cardiac outcome in these patients.��Study Design�The PROSPECT study enrolled 700 patients with ACS with successful PCI to imaging modalities of all three coronary arteries (including the culprit and non-culprit arteries) in an effort to predict subsequent cardiac outcomes. Imaging modalities included quantitative coronary angiography (QCA), intravascular ultrasound (IVUS), virtual histology by coronary CTA, and palpography.��Results and Conclusions�During three years of follow-up, there was an overall 20% major adverse cardiac events (MACE) rate in the entire study population, including 13% culprit-related and 12% non-culprit-related. The best predictor of MACE was plaque burden ≥70% at the minimal luminal area (MLA) by IVUS + MLA ≤ 4 mm2 by IVUS + large necrotic core without a visible cap by CTA (17% MACE vs 2% MACE with and without this combination, p<0.001). The next best predictor of MACE was plaque burden ≥70% at the MLA + large necrotic core without a visible cap by CTA (15% MACE vs 1.5% MACE with and without this combination, p<0.001).��Perspective�This “natural history” study confirmed that about 50% of subsequent cardiac events are due to non-culprit-related artery, and that certain plaque features can identify patients at high risk of subsequent events. It is important to note that the combination of risk features with the highest prediction power (mentioned above) only represented 15% of the study population








3. Diagnosis and Risk Assessment

3.1 Risk Stratification



TIMI risk score for ACS‐NSTE/UAP

מציג
הערות מצגת
Rates of all-cause mortality, myocardial infarction, and severe recurrent ischemia prompting urgent revascularization at 14 days after randomization according to the number of risk factors among patients with a non-ST elevation acute coronary syndrome (ACS) in TIMI 11B and ESSENCE. The risk factors were age ≥65 years; presence of at least three risk factors for coronary disease; prior coronary stenosis of ≥50 percent; presence of ST segment deviation on admission ECG; at least two anginal episodes in prior 24 hours; use of aspirin in prior seven days; and elevated serum cardiac biomarkers. Event rates increased significantly as the TIMI risk score rose. Patients are considered to be at low risk with a score of 0 to 2; intermediate risk with a score of 3 to 4; and high risk with a score of 5 to 7. 
Adapted from Antman, EM, Cohen, M, Bernink, PJ, et al. JAMA 2000; 284:835.




 Risk Management Approach



Scoring Comparison

Population

ACS spectrum

End points

Calculation

GRACE TIMI

מציג
הערות מצגת
GRACE: based upon a large unselected population of an international registry of the full ACS spectrum. Predicctive power for in-hospital deaths and 6 months deads.

FRISC risk score, PURSUIT risk score



4. Management Medical therapy

4.1  Antiplatelets

4.2 Anticoagulants

4.3 Lipid Lowering



4.1.1a Aspirin

מציג
הערות מצגת
FIGURE 53–11 Four randomized trials showing the benefit of aspirin in UA/NSTEMI. In UA/NSTEMI, the incidence of death or MI was reduced by more than 50 percent in each of the four trials. The doses of aspirin in the four trials were 325 mg, 1300 mg, 650 mg, and 75 mg daily, respectively, indicating no difference in efficacy for aspirin across these doses. ASA = aspirin; Plac. = placebo; UA/NSTEMI = unstable angina or non-ST elevation myocardial infarction. (Data from Lewis HD (VA Cooperative study) et al: N Engl J Med 309:396-403, 1983; Cairns JA,(Canadian multicenter trial) et al: N Engl J Med 313:1369-75, 1985; Theroux P, et al: N Engl J Med 319:1105-11, 1988; RISC Group: Lancet 349:827-30, 1990



Aspirin is beneficial in UAP

Canadian multic. trial,N

 

Engl

 

J Med 1985; 313:1369 The RISC Group, Lancet 1990; 336:827

מציג
הערות מצגת
Occurrence of cardiac death or nonfatal MI in 555 patients with unstable angina treated with aspirin (325 mg/day, alone or with sulfinpyrazone) or no aspirin (sulfinpyrazone alone or placebo). Aspirin led to a 51 percent reduction in cardiovascular events; sulfinpyrazone was of no benefit. 
Canadian multicenter trial — A double-blind randomized Canadian multicenter trial compared four regimens in 555 patients with a non-ST elevation ACS (rest or crescendo angina): aspirin (325 mg/day), sulfinpyrazone (200 mg four times daily), combination therapy, or placebo [7]. Treatment was initiated within eight days after hospitalization and continued for 18 months. Aspirin administration resulted in a 71 percent reduction in mortality and a 51 percent reduction in the combined end point of death or nonfatal MI when compared to placebo (figure 5).
The reduction in the frequency of events from 17 to 8 percent means that the absolute benefit was approximately 9 percent. There was no observable benefit with sulfinpyrazone, given alone or in combination with aspirin.
Data from Cairns, JA, Gent, M, Singer, J, et al, N Engl J Med 1985; 313:1369.

Risk of myocardial infarction (MI) or death in 796 patients with unstable angina or non-ST elevation myocardial infarction randomly assigned to therapy with either placebo or low-dose aspirin (75 mg/day). The event rate was substantially reduced with aspirin (relative risk 0.36 at 90 days). 
RISC trial — The RISC trial randomly assigned 796 patients with a non-ST elevation ACS to low-dose aspirin (75 mg/day), heparin (five days of intermittent intravenous infusion), or placebo [8]. Compared to placebo, aspirin was associated with a highly significant reduction in the combined end point of acute MI or death at 5, 30, and 90 days of treatment (figure 6). The absolute benefit at 90 days was approximately 12 percent (6.8 versus 18.8 percent). Prolonged follow-up showed that the benefit of low-dose aspirin was maintained after one year of therapy [9]. (See "Anticoagulant therapy in unstable angina and acute non-ST elevation myocardial infarction", for a review of the role of heparin in this disorder).

Data from The RISC Group, Lancet 1990; 336:827.





ASA Failure, Nonresponse, Resistance and Paradox

J Am Coll
 

Cardiol, 2005; 46:967-974

מציג
הערות מצגת
The terms "aspirin resistance" and "clopidogrel resistance" have been used to describe the occurrence of cardiovascular events despite regular intake of these agents at recommended doses [1-6]. Such treatment failures resemble those with other drugs, including statins, beta blockers, and angiotensin converting enzyme inhibitors, all of which are of proven benefit in the treatment of cardiovascular disease (CVD). When used for secondary prevention, all of these drugs reduce nonfatal CVD by approximately one-fourth and fatal events by about one-sixth. Accordingly, three-fourths of nonfatal and five-sixths of fatal events are not prevented by these drugs. Thus, for any drug of lifesaving benefit that has less than 100 percent efficacy, treatment failure does not necessarily imply "resistance." For cardiovascular events in particular, treatment failures may be due to a number of factors, only one of which is inability of the antiplatelet agent to specifically block its platelet target .

Effect of prior aspirin use — Aspirin use in the preceding seven days before an NSTEMI tends to decrease the severity of the ACS (less NSTEMI, more UA) [10-12]. Prior aspirin use has also been associated with a reduction in in-hospital mortality and with a reduced frequency of heart failure or pulmonary edema.
Paradoxically, aspirin use was a risk factor for a worse outcome in the analysis that lead to the development of the TIMI risk score in non-ST elevation ACS (calculator 1) [13] and in some other nonrandomized comparisons [11,12]. It is likely that this association reflects higher rates of aspirin use among patients with more severe underlying vascular disease, rather than a harmful effect of aspirin. 

Prior Aspirin Use and Outcomes in Elderly Patients Hospitalized With Acute Myocardial Infarction 
Edward L. Portnay, JoAnne M. Foody, Saif S. Rathore, Yongfei Wang, Frederick A. Masoudi, Jeptha P. Curtis, Harlan M. Krumholz 
We examined the association between prior aspirin use and mortality at one month and six months in 118,992 elderly patients and prior aspirin use and readmissions in 78,975 elderly patients with myocardial infarction (MI) in a national sample. After multivariable adjustment, prior aspirin use was associated with lower risk of one-month mortality (relative risk 0.93, 95% confidence interval [CI] 0.90 to 0.96) and six-month mortality (hazard ratio 0.94, 95% CI 0.91 to 0.96). Prior aspirin use tended to reduce all-cause or coronary artery disease readmission at one month or six months. Prior aspirin use is not a marker of increased mortality in elderly patients hospitalized with MI. 
OBJECTIVES: We sought to assess the association between prior aspirin use and mortality, all-cause readmission, and condition-specific readmission at one month and six months in a national sample of Medicare beneficiaries hospitalized with a confirmed myocardial infarction (MI). 
BACKGROUND: Prior aspirin use is considered a marker of higher risk in patients with MI, yet the prognostic significance of this factor has been debated. 
METHODS: Medicare beneficiaries 65 years old hospitalized with MI were evaluated to determine whether there was an association between prior aspirin use and mortality (n = 118,992), all-cause readmission, and condition-specific readmission (n = 78,975) at one month and six months. 
RESULTS: One-third of the patients (n = 39,531, 33.2%) were using aspirin before admission. Those with prior aspirin use had significantly lower mortality at one month (16.1% vs. 19.0%, p < 0.0001) and six months (24.7% vs. 27.5%, p < 0.0001). After multivariable adjustment, prior aspirin use was found to be associated with a lower risk of one-month (relative risk ratio 0.93, 95% confidence interval [CI] 0.90 to 0.96) and six-month mortality (hazard ratio 0.94, 95% CI 0.91 to 0.96). Prior aspirin use tended to reduce all-cause or coronary artery disease readmissions at one month or six months. 
CONCLUSIONS: Prior aspirin use is not a marker of increased mortality in patients 65 years old hospitalized with MI. 
Figure: Adjusted 30-day (6 months iqual) risk of death and readmission: relative risk ratio and its 95% confidence interval (J Am Coll Cardiol, 2005; 46:967-974)




Nonresponse  and Resistance 

Range 60 to 1% (2-8%)

Clinical Observation Laboratory Finding

Leung et al. Cardiovascular Diabetology 2009 8:57 

Secondary Prevention

Failure of therapy reflects patients
 

who have recurrent events on therapy

מציג
הערות מצגת
Aspirin treatment failure — Treatment failure following the use of aspirin is a clinical observation, which can be operationally defined as the failure of aspirin to prevent clinical atherothromboembolic ischemic events. However, treatment failure does not necessarily imply "resistance," since no effective cardiovascular drug prevents ALL events. (See 'Introduction' above.). Failure of therapy reflects patients who have recurrent events on therapy
Because of considerations to be discussed below, the terms "aspirin resistance" and "aspirin treatment failure" are insufficiently precise to offer a credible basis for clinical decision making. The more appropriate term for this purpose is "ASPIRIN NONRESPONSE" until the multiple potential causes of treatment failure with aspirin have been identified [10]. Definition of terms — Nonresponse to the use of aspirin and/or clopidogrel exists when these agents fail to prevent clinical atherothromboembolic ischemic events. This could come about from noncompliance, events independent of their specific actions on platelet function, inadequate response to the agent, or drug resistance (see 'Definitions' above).
Causes of non

Aspirin resistance — Aspirin resistance is a laboratory phenomenon, in which there is the inability of aspirin to inhibit one or more in vitro tests of platelet function.
Unfortunately, the prevalence of "aspirin resistance" as defined by the above tests varies widely, being highest for the PFA-100 test (60 percent, see below) and lowest using light transmission platelet aggregometry following addition of arachidonic acid or measurement of serum levels of thromboxane B2 (1 to 4 percent) [24-26



4.1.1b Platelet P2Y12 Receptor
 

 
Blockers 

N Engl J Med 2009; 361:1108

מציג
הערות מצגת
Ticagrelor, a cyclopentyl triazolopyrimidine, is rapidly absorbed in the intestine. The absorbed drug does not require further biotransformation for activation. It directly and reversibly binds to the platelet adenosine diphosphate (ADP) receptor P2Y12. The half-life of ticagrelor is 7 to 8 hours. The thienopyridines prasugrel and clopidogrel are prodrugs. Their active metabolites irreversibly bind to P2Y12 for the platelet's life span. After intestinal absorption of clopidogrel, it requires two cytochrome P-450 (CYP)-dependent oxidation steps to generate its active compound. After intestinal absorption of prasugrel, it is rapidly hydrolyzed, by means of esterases, to an intermediate metabolite and requires one further CYP-dependent oxidation step to generate its active compound. Most of the CYP-dependent activation occurs in the liver. Relevant CYP isoenzymes involved in the activation of both clopidogrel and prasugrel are also shown. Their activity may be affected by genetic polymorphisms. 

Three limitations to the use of clopidogrel (delayed onset of action, large between individual variability in platelet response, and irreversibility of its inhibitory effect on platelets) have led to the development of other thienopyridines including prasugrel and ticagrelor [23]. Both prasugrel and ticagrelor lead to more intense platelet inhibition than clopidogrel. 



CURE Trial

N Engl J Med 2001; 345:494
Circulation 2003; 107:966.



CURE: Risk Groups Benefit

Circulation 2002;106:1622-26

מציג
הערות מצגת
Clopidogrel therapy produced a similar relative risk reduction in patients who were treated medically or underwent revascularization [24] and in low, intermediate, and high risk patients as defined by the TIMI risk score (calculator 1) [25]. The high risk patients derived the greatest absolute benefit, since they had the highest baseline risk.


Description:
Theh goal of this study was to assess the safety and efficacy of clopidogrel among patients with non-ST elevation acute coronary syndromes when stratified into various risk categories. Drugs/Procedures Used:
Patients with non-ST elevation acute coronary syndromes (n=12,562) presenting within 24 hours of their symptom onset were randomized to receive either clopidogrel (300 mg followed by 75 mg daily) plus aspirin or placebo plus aspirin for 3 to 12 months. Patients were categorized into various risk-groups based on their Thrombolysis in Myocardial Infarction (TIMI) risk scores. Treatment effect was analyzed in these different risk groups. Principal Findings:
The TIMI risk model was validated in the CURE population with moderately good discriminatory power (c statistic 0.634 for the primary outcome at 9 months). The primary outcome (composite of cardiovascular death, myocardial infarction, or stroke) increased proportionally with increasing TIMI risk score. The primary outcome occurred less frequently in the clopidogrel group compared to the placebo group in low-risk (TIMI score 0 to 2, 4.1% versus 5.7%; relative risk [RR], 0.71; 95% confidence interval [CI], 0.52 to 0.97; P=0.04), intermediate-risk (TIMI score 3 to 4, 9.8% versus 11.4%; RR, 0.85; 95% CI, 0.74 to 0.98; P=0.03), and high-risk (TIMI score 5 to 7, 15.9% versus 20.7%; RR, 0.73; 95% CI, 0.60 to 0.90; P=0.004) categories. Interpretation:
Among low-, intermediate-, and high-risk patients with non-ST elevation acute coronary syndromes (as stratified by TIMI risk score) clopidogrel was associated with a reduction in composite of cardiovascular death, myocardial infarction and stroke. Unlike many other therapies for non-ST elevation acute coronary syndromes (low molecular heparin, glycoprotein GpIIbIIIa receptor antagonists, invasive strategy) that have shown benefits mainly in high-risk patients, clopidogrel appears to provide similar benefit across all risk strata, including the low risk patients. The cost-effectiveness of treating the low-risk group reamins to be determined. Conditions:
Coronary heart disease / Angina pectoris / Unstable 
Coronary heart disease 
Coronary heart disease / Angina pectoris 
Therapies:
Antiplatelet agent / Clopidogrel 
Antiplatelet agent / Aspirin 
Antiplatelet agent 
Study Design:
�Patients Enrolled: 12562 Primary Endpoints:
composite of cardiovascular death myocardial infarction stroke Patient Population:
non-ST elevation acute coronary syndromes presenting within 24 horus of symptom onset References:
Budaj A, Yusuf S, Mehta SR, et al, for the Clopidogrel in Unstable angina to prevent Recurrent Events (CURE) Trial Investigators. Benefit of Clopidogrel in Patients With Acute Coronary Syndromes Without ST-Segment Elevation in Various Risk Groups. Circulation 2002;106:1622-26. 



PCI‐CURE

מציג
הערות מצגת
The primary end point (cardiovascular death, myocardial infarction, or urgent target vessel revascularization at 30 days after PCI) was significantly reduced with clopidogrel (4.5 versus 6.4 percent for placebo); the benefit persisted until the end of follow-up (average eight months) (figure 9) and was seen in both stented and nonstented patients. There was no significant difference in major bleeding episodes between the two groups. (See "Coronary arteriography and revascularization for unstable angina or non-ST elevation acute myocardial infarction".)
There were two concerns about the design of PCI-CURE. First, pretreatment was given for a median of six days, whereas most patients with a non-ST elevation ACS in the United States undergo angiography within 4 to 48 hours followed by revascularization, if appropriate. Second, GP IIb/IIIa inhibitors were only used in 21 percent of patients undergoing PCI in PCI-CURE [28].




Clopidogrel Pretreatment: CREDO Trial

JAMA 2002; 288:2411

מציג
הערות מצגת
Data from the CREDO trial of more than 2100 patients undergoing elective percutaneous coronary intervention (PCI), almost all with stenting, who were treated with a 300 mg loading dose of clopidogrel or placebo before the procedure and then clopidogrel (75 mg/day) for 28 days. In a subset analysis, the combined end point of death, myocardial infarction, or urgent target vessel revascularization at 28 days occurred less often in those treated for at least 6 hours before the procedure compared to a shorter duration of pretreatment or no pretreatment (relative risk reduction 38.6 percent, 95 percent CI -1.6 to +62.9 percent). 
Data from Steinhubl, SR, Berger, PB, Mann JT, 3rd, et al, JAMA 2002; 288:2411.




Treatment Duration: 1 vs. 12 months

JAMA 2002; 288:2411

מציג
הערות מצגת
Data from the CREDO trial of more than 2100 patients undergoing elective percutaneous coronary intervention (PCI), almost all with stenting, who were treated with a loading dose of clopidogrel or placebo before the procedure and then clopidogrel for 28 days; clopidogrel or placebo, according to original randomization, was then given for the remainder of one year. The combined end point of death, myocardial infarction, or stroke at one year occurred significantly less often in those treated with clopidogrel (relative risk reduction 26.9 percent, 95 percent CI 3.9 to 44.4 percent). 
Data from Steinhubl, SR, Berger, PB, Mann JT, 3rd, et al, JAMA 2002; 288:2411.

Duration of therapy — The 2007 ACC/AHA UA/NSTEMI guidelines recommended that clopidogrel therapy (75 mg/day) be continued for at least 1 month and ideally up to 12 months in patients with a non-ST elevation ACS who are treated medically [15]. The duration of therapy is the same for patients who receive bare metal stents, while all patients with drug-eluting stents should receive clopidogrel for a minimum of one year.




Clopidogrel Nonresponse and Resistance 

Range 4 to 30%

Clinical Observation Laboratory Finding

Le J Am Coll Cardiol, 2005; 45:1157-1164 

CURE Trial

מציג
הערות מצגת
Current available data show that about 4% to 30% of patients treated with conventional doses of clopidogrel do not display adequate antiplatelet response. Clopidogrel resistance is a term widely used but not clearly defined. So far, it has been used to reflect failure of clopidogrel to achieve its platelet inhibition effect. Preliminary results seem to indicate that low antiplatelet effect of clopidogrel may lead to higher risk of developing cardiovascular events. However, the optimal level of clopidogrel-induced platelet inhibition that will correlate quantitatively with clopidogrel’s ability to prevent atherothrombotic events is still lacking. 
The interpatient variability in clopidogrel response is multifactorial. It can be due to extrinsic or intrinsic mechanisms such as drug-drug interactions involving CYP3A4, or genetic polymorphisms of the P2Y12 receptor and CYP3As. 
In the literature, the terms of clopidogrel resistance, nonresponse, and low response to clopidogrel are used synonymously, which may confuse readers. Because the response to clopidogrel has been mostly evaluated by platelet function tests, these terms can be considered as interchangeable as they reflect failure of clopidogrel to achieve its expected antiplatelet effect. For clarity, we propose using the term clopidogrel resistance. 
Presently, it is impossible to predict which patient will be resistant to clopidogrel. Furthermore, because there is currently no single and validated platelet function assay to measure clopidogrel antiplatelet effect, it is not justified to routinely look for clopidogrel resistance in the clinical setting. Although, no proven therapy is currently available to overcome low responsiveness to clopidogrel, recent clinical data favor use of an increased loading dose of clopidogrel in patients undergoing PCI. Factors that may modulate individual response to clopidogrel should be better evaluated in larger controlled clinical trials. This may also help tailor therapy with future antiplatelet alternatives to aspirin and clopidogrel. 



Predicting Clinical Outcomes

POPULAR study, JAMA. 2010 Feb 24;303(8):754-62.

מציג
הערות מצגת
Background�Dual antiplatelet therapy is indicated in patients undergoing PCI with stent implantation. Up to 36% of patients have decreased response to clopidogrel. The mechanism of clopidogrel resistance is multifactorial and includes alteration in drug metabolism due to genetic polymorphisms. ��Several studies have shown that platelet function testing is associated with clinical outcomes. However, it is unclear which platelet function test best predicts clinical events. The purpose of this study was to identify the platelet function test that best predicts clinical outcome. ��Study Design�This study performed a head-to-head comparison among seven platelet function tests: light transmittance aggregometry (LTA) (5 & 20 μmol/L ADP ), VerifyNow® P2Y12, Plateletworks®, IMPACT-R, IMPACT-R ADP, PFA-100 COL/ADP, and INNOVANCE® PFA P2Y.��The one-year primary endpoint was the composite of death, myocardial infarction, stent thrombosis and stroke. The one-year primary safety endpoint was TIMI major and minor bleeding. ��Results and Conclusions�A total of 1069 patients undergoing elective PCI with stent implantation treated with clopidogrel were included. The seven platelet function tests were performed on the majority of patients. The mean age was 64 years, and 74% were men. Approximately 36% of patients were treated with bare-metal stents (BMS), and 64% treated with DES. ��At 1 year, LTA 5 μmol/L ADP, LTA 20 μmol/L ADP, VerifyNow®-P2Y12, Plateletworks® predicted primary endpoint. Patients with and without platelet inhibition had approximately 6% and 12% events at 1 year, respectively. �Based on the one-year primary endpoint, the area under the curve (AUC) for receiver operator characteristic for LTA 5 μmol/L ADP, LTA 20 μmol/L ADP, VerifyNow® P2Y12, Plateletworks®, IMPACT-R, IMPACT-R ADP, PFA-100 COL/ADP, and INNOVANCE® PFA P2Y were 0.63, 0.62, 0.62, 0.61, 0.56, 0.53, 0.50, and 0.56, respectively. Platelet reactivity did not predict one-year bleeding events. ��Logistic regression modeling using clinical factors alone found an AUC of 0.64 in predicting one-year primary endpoint. Adding procedural risk factors such as lesion and stent characteristics, the AUC increased to 0.72. Adding platelet reactivity resulted in statistically significant increase in AUC for LTA 5 μmol/L ADP, LTA 20 μmol/L ADP, VerifyNow® P2Y12, Plateletworks®, although the absolute AUC was only modestly increased (0.74, 0.73, 0.74, and 0.78, respectively). The remainder platelet function tests did not provide additional value.��Some of the available platelet function tests added incremental value predicting clinical outcomes.��However, of the tests with predictive value, only Plateletworks® and VerifyNow®-P2Y12 are bedside assays. In addition, Plateletworks® is highly time-sensitive and must be performed < 10 minutes from blood draw. �Perspective�This is the first head-to-head comparison of multiple platelet function tests in predicting thrombotic and bleeding events in patients undergoing elective PCI. More studies are needed to determine the clinical usefulness of platelet testing and whether testing-guided therapy will improve outcomes. In addition, novel antiplatelet agents such as prasugrel and ticagrelor will undoubtedly change the management of patients needing dual-platelet inhibition.

ABSTRACT �Context  High on-treatment platelet reactivity is associated with atherothrombotic events following coronary stent implantation. Objective  To evaluate the capability of multiple platelet function tests to predict clinical outcome. 
Design, Setting, and Patients  Prospective, observational, single-center cohort study of 1069 consecutive patients taking clopidogrel undergoing elective coronary stent implantation between December 2005 and December 2007. On-treatment platelet reactivity was measured in parallel by light transmittance aggregometry, VerifyNow P2Y12 and Plateletworks assays, and the IMPACT-R and the platelet function analysis system (PFA-100) (with the Dade PFA collagen/adenosine diphosphate [ADP] cartridge and Innovance PFA P2Y). Cut-off values for high on-treatment platelet reactivity were established by receiver operating characteristic curve analysis. 
Main Outcome Measurement  The primary end point was defined as a composite of all-cause death, nonfatal acute myocardial infarction, stent thrombosis, and ischemic stroke. The primary safety end point included TIMI (Thrombolysis In Myocardial Infarction) criteria major and minor bleeding. 
Conclusions  Of the platelet function tests assessed, only light transmittance aggregometry, VerifyNow, and Plateletworks were significantly associated with the primary end point. However, the predictive accuracy of these tests was only modest. None of the tests provided accurate prognostic information to identify low-risk patients at higher risk of bleeding following stent implantation. 

Figure 1. Kaplan-Meier Analysis 
Kaplan-Meier analysis is for the event rate of the combined primary end point in patients with and without high on-treatment platelet reactivity as measured by multiple platelet function tests. LTA indicates light transmittance aggregometry; ADP, adenosine diphosphate
Figure 2. Odds Ratios for the Primary End Point 
Odds ratios are for the combined primary end point by quintiles of on-treatment platelet reactivity according to multiple platelet function assays. 
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TRITON –TIMI 18 Trial
→Post coronary angio loading

→Loading Clopidogrel 300 mg. 
vs 60 mg Prasugrel

→Duration Tx 14.5 months 

→Increase life-threatening 
bleeding with Prasugrel

→Bleeding predictors: past 
CVA, body weight <60 kg, age 
>75.

→Prasugrel signif reduce ST

מציג
הערות מצגת
Trial Design: TRITON-TIMI 38 was a randomized, double-blind trial of prasugrel (n = 6,813) compared to clopidogrel (n = 6,795) in patients undergoing planned PCI for an acute coronary syndrome (ACS). Primary 
endpoint was CV death, MI or stroke with a median follow-up of 14.5 months.
Results
 CV death, MI or stroke ↓ with prasugrel vs clopidogrel (Figure)
 Stent thrombosis also ↓ with prasugrel (1.1% vs. 2.4%, HR 0.48, p < 0.001)
 TIMI major non-CABG bleeding ↑ with prasugrel than clopidogrel (Figure), 
 Net clinical benefit endpoint (primary+bleeding) favored prasugrel (12.2% vs. 13.9%, HR 0.87, p = 0.004)
Conclusions
 Among patients undergoing planned PCI for ACS, treatment with novel thienopyridine, prasugrel, was associated with reduction in composite of CV death, MI or stroke compared with clopidogrel
 As would be expected with greater platelet inhibition, bleeding events were significantly higher in prasugrel group, including life-threatening and fatal bleeding
 Despite this increase, net clinical benefit endpoint incorporating mortality, ischemic events, and major bleeding events, favored prasugrel





PLATO Trial

N Engl J Med 2009; 361:1045-1057

→1 EP and 2EP: Ticagrelor was 
superior to Clopidogrel

→Not significant in Major Bleeding 
rate, BUT Ticagrelor have significant 
increase risk of Major Bleeding not 
releted to CABG

מציג
הערות מצגת
Study Question: 
Is ticagrelor superior to clopidogrel for the prevention of ischemic coronary events following presentation with acute coronary syndrome (ACS)? Methods:
PLATO, a multicenter, double-blind, randomized trial compared ticagrelor (180 mg loading dose, 90 mg twice daily thereafter) to clopidogrel (300-600 mg loading dose, 75 mg daily thereafter) for the prevention of cardiovascular events in 18,624 patients admitted to the hospital with ACS, with or without ST-segment elevation. Results:
At 12 months, the primary endpoint (composite of death from vascular causes, myocardial infarction, or stroke) had occurred in 9.8% of patients receiving ticagrelor, as compared with 11.7% of those receiving clopidogrel (hazard ratio, 0.84; 95% confidence interval, 0.77-0.92; p < 0.001). Predefined secondary endpoints showed significant differences in the rates of other composite endpoints, as well as myocardial infarction alone (5.8% in the ticagrelor group vs. 6.9% in the clopidogrel group, p = 0.005) and death from vascular causes (4.0% vs. 5.1%, p = 0.001), but not stroke alone (1.5% vs. 1.3%, p = 0.22). The rate of death from any cause was also reduced with ticagrelor (4.5% vs. 5.9% with clopidogrel; p < 0.001). No significant difference in the rates of major bleeding was found between the ticagrelor and clopidogrel groups (11.6% and 11.2%, respectively; p = 0.43), but ticagrelor was associated with a higher rate of major bleeding not related to coronary artery bypass grafting (4.5% vs. 3.8%, p = 0.03), including more instances of fatal intracranial bleeding and fewer of fatal bleeding of other types. Conclusions:
In patients with ACS with or without ST-segment elevation, treatment with ticagrelor compared with clopidogrel significantly reduced the rate of death from vascular causes, myocardial infarction, or stroke without an increase in the rate of overall major bleeding. Perspective:
Clopidogrel has proven to be useful therapy in patients with ACS, especially in the prevention of stent thrombosis when combined with aspirin. However, recent studies have demonstrated heterogeneity in the response to clopidogrel that is related to the hepatic metabolism required for conversion to active drug. Thus, genetic polymorphisms or concomitant drug therapy that affects hepatic biotransformation will reduce the beneficial effect of clopidogrel. This study demonstrates that a direct acting, reversible P2Y12 inhibitor is more effective than clopidogrel in reducing ischemic events without major bleeding consequences. This is a very promising study demonstrating that further improvements in chronic antiplatelet therapy are possible with a favorable safety profile. Patient compliance may be an issue given twice-daily dosing and reversible platelet effects, which will be critical following coronary stenting. Author(s):
Daniel T. Eitzman, M.D., F.A.C.C. 

Figure 1 Cumulative Kaplan–Meier Estimates of the Time to the First Adjudicated Occurrence of the Primary Efficacy End Point. The primary end point — a composite of death from vascular causes, myocardial infarction, or stroke — occurred significantly less often in the ticagrelor group than in the clopidogrel group (9.8% vs. 11.7% at 12 months; hazard ratio, 0.84; 95% confidence interval, 0.77 to 0.92; P<0.001).
Figure 2 Cumulative Kaplan–Meier Estimates of the Time to the First Major Bleeding End Point, According to the Study Criteria. he time was estimated from the first dose of the study drug in the safety population. The hazard ratio for major bleeding, defined according to the study criteria, for the ticagrelor group as compared with the clopidogrel group was 1.04 (95% confidence interval, 0.95 to 1.13).



Cannon CP, et al. Lancet 2010;375:283-93

(p < 0.001)

Ticagrelor
(n = 9,333)

Clopidogrel
(n = 9,291)

Primary endpoint
0

10

30

%
9.8

11.7
4.5

5.9

%

0

10

5

All-cause mortality

(p < 0.001)

20

PLATO “PCI”

מציג
הערות מצגת
Description:
The goal of the trial was to evaluate the safety and efficacy of treatment with ticagrelor, a novel reversible oral P2Y12 receptor antagonist, compared with clopidogrel among patients with an acute coronary syndrome (ACS) with or without ST-segment elevation. Hypothesis:
Ticagrelor compared with clopidogrel would result in a lower risk of recurrent thrombotic events in ACS patients and would be achieved with a clinically acceptable bleeding rate. Drugs/Procedures Used:
Patients were randomized in a double-blind manner to ticagrelor (n = 9,333; loading dose 180 mg followed by 90 mg twice daily) or clopidogrel (n = 9,291; loading dose 300 mg followed by 75 mg daily), with study drug treatment to continue for up to 12 months. An additional dose of study drug was given at the time of percutaneous coronary intervention (PCI) for those undergoing PCI following randomization. Follow-up visits were performed at 1, 3, 6, 9, and 12 months. Concomitant Medications:
Patients were loaded with 325 mg aspirin. If tolerated, all patients received aspirin 75-100 mg daily if no stent was placed and 325 mg daily (for 6 months) if stent was placed. Principal Findings:
Median time from symptom onset to treatment was 11.3 hours. Final ACS diagnosis was ST-segment elevation myocardial infarction (STEMI) in 38%, non-STEMI in 43%, and unstable angina in 17%. PCI was performed during the index hospitalization in 61% of patients, and cardiac surgery in 4.5% of patients. Almost half of all patients in both arms had received clopidogrel during the index hospitalization prior to randomization (46%).��The primary endpoint of death from vascular causes, MI, or stroke by 12 months occurred less frequently in the ticagrelor group compared with the clopidogrel group (9.8% vs. 11.7%, hazard ratio [HR] 0.84, 95% confidence interval [CI] 0.77-0.92, p < 0.001). This finding was evident by 30 days, and was also evident among patients in whom an invasive treatment was planned (8.9% vs. 10.6%, HR 0.84, 95% CI 0.75-0.94, p = 0.003). Results were consistent in the prespecified subgroups, with the exception of patients weighing less than gender-specific median, those on lipid-lowering drugs at randomization, and those enrolled in North America, for whom the benefit of ticagrelor was attenuated. Among 8,430 STEMI patients, the primary outcome occurred in 9.3% versus 11.0% (p = 0.02), respectively.��There were also significant reductions in several secondary endpoints with ticagrelor, including the composite of all-cause mortality, MI, or stroke (10.2% vs. 12.3%, HR 0.84, 95% CI 0.77-0.92, p < 0.001); the composite of death from vascular causes, MI, stroke, recurrent ischemia, transient ischemic attack, or other arterial thrombotic events (14.6% vs. 16.7%, HR 0.88, 95% CI 0.81-0.95, p < 0.001); and the individual components of MI (5.8% vs. 6.9%, HR 0.84, 95% CI 0.75-0.95, p = 0.005) and vascular death (4.0% vs. 5.1%, HR 0.79, 95% CI 0.69-0.91, p = 0.001). There was no difference in stroke (1.5% vs. 1.3%, HR 1.17, 95% CI 0.91-1.52, p = 0.22), but there were numerically more hemorrhagic strokes in the ticagrelor group (0.2% vs. 0.1%, p = 0.10). All-cause mortality occurred significantly less frequently with ticagrelor (4.5% vs. 5.9%, HR 0.78, 95% CI 0.69-0.91, p < 0.001), as was definite or probable stent thrombosis (2.2% vs. 2.9%, HR 0.75, 95% CI 0.59-0.95, p = 0.02).��Major bleeding rates were similar between treatment groups using both the trial defined endpoint (11.6% for ticagrelor vs. 11.2% for clopidogrel, p = 0.43) and the TIMI criteria (7.9% vs. 7.7%, p = 0.57). Fatal bleeding occurred in 0.3% in each group (p = 0.66). The secondary safety endpoint of non-coronary artery bypass grafting (CABG)–related major bleeding was higher in the ticagrelor group using both the trial defined endpoint (4.5% vs. 3.8%, p = 0.03) and the TIMI criteria (2.8% vs. 2.2%, p = 0.03). CABG-related major bleeding did not differ between groups (7.4% vs. 7.9%, p = 0.32). Major or minor bleeding was higher in the ticagrelor group using the trial defined endpoint (16.1% vs. 14.6%, p = 0.008), but not with the TIMI criteria (11.4% vs. 10.9%, p = 0.33). Discontinuation of study drug was slightly higher in the ticagrelor group (23.4% vs. 21.5%, p = 0.002), as was discontinuation due to an adverse event (7.4% vs. 6.0%, p < 0.001). Dyspnea occurred more frequently in the ticagrelor group (13.8% vs. 7.8%, p < 0.001). In the subgroup of patients who underwent Holter monitoring during the first week of treatment (n = 2,866), ventricular pauses ≥3 seconds were more common in the ticagrelor group (5.8% vs. 3.6%, p = 0.01), but did not differ when the Holter was repeated at 30 days (2.1% vs. 1.7%, p = 0.52).��In a subset of 13,408 patients admitted with an acute coronary syndrome, in whom an invasive strategy was planned, ticagrelor was associated with a significant reduction in the incidence of the primary endpoint (9.0% vs. 10.7%, p = 0.0025). Total major (p = 0.88) and severe (p = 0.38) bleeding was similar between the two arms. Interpretation:
Among patients with STE or non-STE ACS, treatment with the novel reversible oral P2Y12 receptor antagonist ticagrelor significantly reduced the composite endpoint of death from vascular causes, MI, or stroke by 12 months compared with clopidogrel, without an excess in the primary safety endpoint of major bleeding.��Current guidelines recommend dual antiplatelet treatment with the thienopyridine clopidogrel in addition to aspirin in patients with ACS. However, limitations of clopidogrel include that it is a prodrug with delayed onset of action, has large interpatient variability, and has irreversibility of its platelet inhibition effects. Ticagrelor is the second novel P2Y12 receptor antagonist to undergo large-scale testing with promising results compared to clopidogrel. Prasugrel, another P2Y12 receptor antagonist, recently demonstrated a reduction in cardiovascular death, MI, or stroke compared with clopidogrel in the TRITON-TIMI 38 trial, which included ACS patients undergoing PCI. Prasugrel was associated with an increase in bleeding rates in the trial. The overall bleeding rates with ticagrelor were favorable compared to clopidogrel, although there were some increases in non-CABG–related bleeding, but not in CABG-related bleeding. A significant reduction in mortality occurred with ticagrelor compared to clopidogrel.��Results of post-hoc analyses also suggest that for patients with ACS in whom an invasive strategy is planned, ticagrelor is associated with superior outcomes compared with clopidogrel, without a significant increase in the risk of major bleeding. Conditions:
Coronary heart disease 
Coronary heart disease / Acute MI 
Coronary heart disease / Angina pectoris / Unstable 
Therapies:
Antiplatelet agent 
Antiplatelet agent / Clopidogrel 
Study Design:
�Patients Enrolled: 18,624�Mean Follow Up: 12 months�Mean Patient Age: Median age 62 years�Female: 28 Primary Endpoints:
Efficacy: Composite of death from vascular causes, MI, or stroke 
Safety: Any major bleeding event
Secondary Endpoints:
Primary efficacy outcome applied to the subgroup of patients with intent for invasive management at randomization 
All-cause mortality, MI, or stroke 
Composite of death from vascular causes, MI, stroke, severe recurrent cardiac ischemia, recurrent cardiac ischemia, TIA, or other arterial thrombotic event 
Individual components of the primary endpoint 
All-cause mortality
Patient Population:
Hospitalized for potential STE or non-STE ACS with symptom onset in prior 24 hours lasting ≥10 minutes while at rest; either 1) persistent STE ≥1 mm in ≥2 contiguous leads or new LBBB plus planned primary PCI, or 2) ≥2 of the following: STE changes on ECG indicating ischemia, positive biomarker indicating myocardial necrosis, or one of seven clinical risk factors (age ≥60 years, prior MI or CABG, stenosis ≥50% in ≥2 vessels, prior stroke, TIA, carotid stenosis, or cerebral revascularization, diabetes, peripheral artery disease, or chronic renal dysfunction)
Exclusions:
Contraindication to clopidogrel 
Fibrinolytic therapy within 24 hours prior to randomization 
Need for oral anticoagulation therapy 
Increased risk of bradycardia 
Concomitant therapy with a strong cytochrome P-450 3A inhibitor or inducer




4.1.1c GP IIb/IIIa Inhibitors: Abciximab

→ EPIC and CAPTURE  Abciximab 
after balloon angioplasty without 
dual antiplatelet therapy 

→Principally reduced MI

→GUSTO 4-ACS: (No PCI study), 
no benefit 

J Am Coll Cardiol 1997; 30:149

JAMA 1997; 278:479

מציג
הערות מצגת
Among 2099 patients entered into the EPIC trial, 489 had unstable angina. Compared to placebo, abciximab significantly reduced the composite endpoint of death, myocardial infarction (MI), or urgent revascularization in those with unstable angina, while there was no benefit among the patients without unstable angina. The benefit was primarily due to a reduction in the incidence of death or MI. 

In the EPIC trial, 550 patients with unstable angina or an evolving myocardial infarction who were undergoing balloon angioplasty were randomly assigned to 12 hours of treatment with abciximab or placebo after the procedure. After a 3 year follow-up, the death rates for those treated with placebo, abciximab bolus, and abciximab bolus with infusion were 12.7, 9.2 and 5.1 percent, respectively.
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→These patients were not treded with P2Y12 receptor blockers !!!

מציג
הערות מצגת
Among patients being treated with medical therapy alone, benefit has been demonstrated with eptifibatide (PURSUIT) (figure 15) [71], tirofiban (PRISM, PRISM-PLUS, and RESTORE 97’) (figure 16 and figure 17 and figure 18) [72-74], and lamifiban (PARAGON A) (figure 19) [75]. Among patients undergoing percutaneous coronary intervention, benefit has been demonstrated with eptifibatide and tirofiban (PURSUIT, PRISM-PLUS, and ADVANCE 04’)



RCT  GP IIb/IIIa Inhibitors RCT  GP IIb/IIIa Inhibitors 

→Effective with Medical Tx alone:  PURUSIT, PRISM, 
 PRISM‐PLUS, RESTORE

 
and PARAGON A (*Tirofiban)

→Effective with PCI: PURUSIT, PRISM PLUS and 
 ADVANCE (*Tirofiban)

→Only improve mortality in diabetic patients (PURUSIT)

→Tirofiban without heparin increase mortality (PRISM‐
 PLUS)
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→GP IIb/IIIa inhibitor reserved to in high risk patients to early
 

PCI

מציג
הערות מצגת
These two large trials of similar but not identical design, did not demonstrate a significant benefit of early compared with delayed use of glycoprotein IIb/IIIa inhibitor, even in high risk patients with non-STEMI ACS who are scheduled to undergo early PCI. However, a benefit in the primary composite outcome of as much as twenty percent cannot be excluded. A trend toward a reduction in ischemic events was noted but, as expected, GP IIb/IIIa use was associated with a significantly increased risk of bleeding. (See 'Bleeding risk' above.)
Diabetes — From the viewpoint of reducing 
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effect on top Clopidogrel Tx?

ISAR-REACT 2 trial

JAMA 2006;295:1531-1538

→On subgroup analysis, the 
benefit was only seen in 
patients with an elevated 
serum troponin concentration 

מציג
הערות מצגת
Description:
The goal of the trial was to evaluate the efficacy of treatment with the glycoprotein (GP) IIb/IIIa inhibitor abciximab compared with placebo among patients undergoing percutaneous coronary intervention (PCI) for a non-ST-segment elevation acute coronary syndrome (ACS) who were treated with high-dose (600 mg) clopidogrel. Drugs/Procedures Used:
Patients undergoing PCI were pretreated with a 600 mg loading dose of clopidogrel at least 2 hours prior to the procedure. Patients were then randomized to abciximab (usual bolus and infusion dose) (n = 1,012) or placebo (n = 1,010). Principal Findings:
Patients were relatively high-risk at baseline, with 74% having multivessel disease, 52% troponin positive, and 81% having complex lesions. The target vessel was the left anterior descending in 41% of patients. Drug-eluting stents were used in 49% of patients. ��The primary composite endpoint of death, myocardial infarction (MI), or urgent target vessel revascularization due to myocardial ischemia within 30 days occurred less frequently in the abciximab group compared with placebo (8.9% vs. 11.9%, relative risk [RR] 0.75, p = 0.03), as did the composite of death or MI (8.6% vs. 11.5%, RR 0.75, p < 0.05). The components of the composite were directionally lower with abciximab, including death (1.1% vs. 1.6%, RR 0.69), MI (8.1% vs. 10.5%, RR 0.77), and urgent target vessel revascularization (1.0% vs. 1.2%, RR 0.83). Abciximab therapy was most effective in reducing the primary endpoint among patients who were troponin positive at baseline (n = 1,049; 13.1% vs. 18.3%, RR 0.71, p = 0.02) with no difference seen in patients who were troponin negative at baseline (n = 973; 4.6% each, RR 0.99, p = 0.98; interaction p = 0.07).��There was no difference in in-hospital TIMI major bleeding (1.4% in each group) or TIMI minor bleeding (4.2% for abciximab vs. 3.3% for placebo, p = NS). There was one intracranial bleed in each group. 
Interpretation:
Among patients undergoing PCI for a non-ST-segment elevation ACS who were treated with high-dose clopidogrel at least 2 hours before the procedure (600 mg), treatment with abciximab was associated with a reduction in death, MI, or urgent target vessel revascularization by 30 days compared with placebo.��The earlier ISAR-REACT 1 trial of low-risk, elective PCI patients who were treated with high-dose clopidogrel demonstrated no difference in adverse events in patients treated with abciximab compared with placebo. The present trial represents a much higher risk population undergoing PCI for an ACS rather than elective PCI patients. The benefit of abciximab was particularly evident in troponin-positive patients, as has been observed in earlier trials. These findings suggest that even on a background of a 600 mg loading dose of clopidogrel, high-risk patients with an ACS undergoing PCI benefit from administration of a GP IIb/IIIa inhibitor. Conditions:
Coronary heart disease 
Therapies:
Antiplatelet agent / GPIIbIIIa / Abciximab 
Antiplatelet agent / Clopidogrel 
Study Design:
�Patients Enrolled: 2,022�Mean Follow Up: 30 days�Mean Patient Age: Mean age 66 years�Female: 24 Primary Endpoints:
Composite of death, MI, and urgent target vessel revascularization due to myocardial ischemia within 30 days Secondary Endpoints:
In-hospital major and minor bleeding Patient Population:
Episode of angina within the preceding 48 hours and an elevated troponin T level or new ST-segment depression of ≥0.1 mV or transient (<20 minutes) ST-segment elevation of ≥0.1 mV or new or presumed new bundle-branch block; and significant angiographic lesions in a native coronary vessel or venous bypass graft amenable to and requiring a PCI Exclusions:
ST-segment elevation acute MI; hemodynamic instability; pericarditis; malignancies with life expectancy <1 year; increased risk of bleeding; oral anticoagulation with a coumarin derivative within the previous 7 days; receipt of a GP IIb/IIIa inhibitor within the previous 14 days; systolic blood pressure >180 mm Hg unresponsive to therapy; a hemoglobin level <100 g/L or hematocrit <34%, or platelet count <100,000 cells/μL or >600,000 cells/μL; known allergy to the study medication; and pregnancy





4. Management Medical therapy

4.1  Antiplatelets 

4.2 Anticoagulants

4.3 Lipid Lowering



4.1.2 Medical Therapy:   
Anticoagulation

מציג
הערות מצגת
Morrow DA



4.1.2a Heparins UFH and LMWH) 

N Engl J Med 1996; 334:724

מציג
הערות מצגת
Schematic representation of the actions of unfractionated heparin, low molecular weight (LMW) heparin, and the heparin pentasaccharide analog fondaparinux. Unfractionated heparin binds to antithrombin (AT) at the site of the native pentasaccharide sequence (shown as "5"), changing its conformation and converting it from a slow to a rapid inactivator of several coagulation factors, particularly factor Xa (yellow circle, left upper panel). However, in order to inactivate thrombin (Th, factor IIa, red circle), heparin must bind to thrombin and AT simultaneously, an effect that occurs only when the molecule exceeds 18 monosaccharide units (greater than 6000 daltons) (lower left panel). LMW heparins have a similar mechanism of action and retain the ability to inactivate factor Xa (right upper panel). However, they have a lesser effect on thrombin because most of the molecules are not long enough to simultaneously bind to thrombin and AT (right lower panel). Fondaparinux, which contains only a more highly modified (sulfated) pentasaccharide unit with higher antithrombin affinity than the native pentasaccharide, inactivates factor Xa, but cannot inactivate thrombin because of its extremely short length. 
Adapted from Schafer, AL, N Engl J Med 1996; 334:724.

The heparins — The heparins, including unfractionated heparin (UFH) and the low molecular weight heparins (LMWH), are indirect thrombin inhibitors that complex with antithrombin (AT, formerly known as AT III) and convert AT from a slow to a rapid inactivator of thrombin, factor Xa, and to a lesser extent, factors XIIa, XIa, and IXa. (See "Overview of hemostasis" and "Therapeutic use of heparin and low molecular weight heparin".)
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→ Performed before current modern Tx: clopidogrel, IIb/IIIa inhib
 

and early PCI
→Compared with no-theraphy 

מציג
הערות מצגת
Early randomized trials demonstrated that, in patients with non-ST elevation ACS, unfractionated heparin (UFH) was more effective than no therapy who were not treated with aspirin [7] and that heparin might be more effective than aspirin alone [7,8]. Later trials compared UFH to placebo or no therapy in aspirin-treated patients and demonstrated clear benefit from combined therapy [9,10]. A pooled analysis of six small trials demonstrated a significant short-term (seven days) reduction in death or MI with combined therapy compared to aspirin alone (summary odds ratio 0.53, 95% CI 0.38-0.73) [9]. The absolute benefit was approximately 3 events prevented per 100 patients treated.
—Complications:  Despite its clinical benefit, continuous UFH infusion is associated with a small but significant incidence of complications. In addition, UFH requires frequent monitoring, the activated partial thromboplastin time can be difficult to control, and the UFH has a narrow therapeutic window. (See "Therapeutic use of heparin and low molecular weight heparin".)
There are three important complications of heparin therapy: major bleeding; thrombocytopenia; and reactivation of ischemia after heparin is discontinued [7,9,10,13]. there may be a rebound in coronary ischemia within 12 hours of discontinuing UFH or LMWH therapy or the reactivation of unstable angina after hospital discharge [18-21].
Reactivation of ischemia after discontinuation of anticoagulant therapy has been evaluated ONLY in patients who underwent a conservative strategy (ie, no intended percutaneous intervention). This general pattern was illustrated in pooled analysis from the TIMI 11B and ESSENCE trials in which cessation of short-term UFH or enoxaparin was associated with a 2.8 percent incidence of recurrent events on the first day, which accounted for 40 percent of recurrent events in the first week 
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מציג
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Limitations to use — As described in the following sections, enoxaparin, bivalirudin, and fondaparinux may be associated with better outcomes than unfractionated heparin (UFH) in selected patients with non-ST elevation ACS. This difference may be due at least in part to UFH having a number of intrinsic limitations.
0. The most important is that the heparin-antithrombin (AT, formerly called antithrombin III) complex cannot bind or inactivate thrombin bound within a clot [1]. One possible mechanism is inability of the bulky heparin-AT complex to penetrate clot. In addition, the binding site for heparin-AT on the thrombin molecule is masked following the attachment of thrombin to fibrin or arterial wall matrix [1,2]. Such clot-bound thrombin acts as an important thrombogenic stimulus at a site of coronary thrombosis [2]. 
1. Heparin is susceptible to inactivation by circulating inhibitors released from activated platelets, including platelet factor 4 and heparinase [3]. 
2. The anticoagulant effect of heparin is diminished in states of acquired or inherited antithrombin deficiency. 
3. Heparin binds to a number of tissue and plasma proteins, which alters the bioavailability and clearance of heparin; this binding makes dosing of this agent both complex and highly variable from patient to patient [4]. 
4. Heparin appears to have a platelet activating effect [5,6].
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מציג
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Low molecular weight heparin (LMWH) inactivates factor Xa, like UFH, but has a lesser effect on thrombin (figure 1). As a result, LMW heparins do not prolong the aPTT in a predictable fashion. They have a number of advantages over UFH, including a more predictable anticoagulant effect and a reduced likelihood of inducing immune-mediated thrombocytopenia. (See "Therapeutic use of heparin and low molecular weight heparin" and 'Heparin-induced thrombocytopenia' below.)
A number of trials have evaluated the effects of LMWH in patients with unstable angina or NSTEMI. The main conclusion from these trials is that enoxaparin provides comparable or superior benefit to UFH. The other LMWHs are effective compared to placebo, may be less effective than enoxaparin, are not more effective than UFH, and may be associated with an increased bleeding risk. The data supporting these conclusions are presented in the following sections.
Enoxaparin — The efficacy of enoxaparin was demonstrated in the ESSENCE, TIMI 11B, and SYNERGY trials.

Meta-analyses of enoxaparin versus UFH — A 2004 meta-analysis included data on 21,946 patients from six randomized trials including ESSENCE, TIMI 11B, Phase A of the A to Z, and SYNERGY trials [45]. Enoxaparin was associated with a significant reduction in the incidence of death or nonfatal MI at 30 days (10.1 versus 11.0 percent with UFH, odds ratio 0.91, 95% CI 0.83-0.99). A similar significant reduction in the rate of death or nonfatal MI at 30 days was noted in a 2007 meta-analysis (9.8 versus 11.4 percent with UFH, odds ratio 0.84) [46]. The two meta-analyses differed as to whether enoxaparin was [46] or was not [45] associated with a small but significant increase in major bleeding




LMWH and GP IIb/IIIa

JAMA 2004;292:55-64

A to Z SYNERGY

JAMA 2004;292:45-54

→New concept: switching therapy’
→CVS and bleeding outcomes were worse in ‘switching therapy’

 
pts 

מציג
הערות מצגת
A to Z: UFH has been compared to enoxaparin in patients receiving a GP IIb/IIIa inhibitor [31-34]. This issue was best addressed in Phase A of the A to Z trial, in which 3987 patients with a non-ST elevation ACS (74 percent NSTEMI) were treated with tirofiban and aspirin and then randomly assigned to enoxaparin or UFH [31]. An early invasive strategy was declared in 55 percent of the study subjects, at the discretion of the physician.
The authors concluded that enoxaparin compares favorably to heparin in patients with non-ST elevation ACS treated with aspirin and tirofiban, although this benefit appeared limited to those treated with an intended early conservative strategy.

Concomitant medications in SYNERGY included aspirin (95 percent), clopidogrel or ticlopidine (66 percent), and a GP IIb/IIIa inhibitor (57 percent). Coronary angiography was performed in 92 percent of the SYNERGY patients; 47 percent underwent PCI and 19 percent underwent surgical revascularization.
The following findings were noted:
There was no significant reduction in the primary end point of death or nonfatal MI at 30 days or at six months with enoxaparin (14.0 versus 14.5 percent and 17.6 versus 17.8 percent, respectively, with UFH). There was also no difference in death or nonfatal MI or in all-cause mortality at one year (7.4 versus 7.8 percent). 
There was a significant increase in in-hospital major bleeding by TIMI criteria (at least a 5 g/dL decrease in hemoglobin, at least a 15 percent decrease in hematocrit, or intracranial bleeding) with enoxaparin (9.1 versus 7.6 percent for UFH). There was no significant difference in the need for transfusion (17 versus 16 percent). These findings are consistent with those found in Phase A of the A to Z trial discussed above. 
Both cardiovascular and bleeding outcomes were worse in patients initially treated with either enoxaparin or UFH and then switched over compared to patients who did not switch. (See 'Switching therapy' below.)
The results from SYNERGY suggest that, in patients with a non-ST elevation ACS who receive a GP IIb/IIIa inhibitor and undergo PCI, enoxaparin is as effective as UFH, but is associated with a small but statistically significant increase in major bleeding.
 
Dalteparin, nadroparin, and tinzaparin — Other LMWHs, including dalteparin, nadroparin, and tinzaparin, have been compared to placebo, UFH, or enoxaparin. These drugs have equivalent efficacy to UFH, may be less effective than enoxaparin, and may be associated with higher rates of major bleeding.
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In order to obtain more reliable estimates of the effect of direct thrombin inhibitors in patients with a non-ST elevation ACS, including those undergoing PCI, a meta-analysis performed by the Direct Thrombin Inhibitor Trialists' Collaborative Group included individual data from 35,970 patients enrolled in 11 randomized trials of four direct thrombin inhibitors who were followed for at least 30 days [62].
The following results were noted:
Direct thrombin inhibitors were associated with a significantly lower risk of death or MI at 30 days (7.4 versus 8.2 percent with UFH, odds ratio 0.91, 95% CI 0.84-0.99), which was primarily due to a reduction in MI. The treatment benefit was seen with hirudin and bivalirudin, but not with inogatran or argatroban. The better outcome was significant only in patients who underwent early PCI [63]. 
Compared to UFH, the risk of major bleeding was increased with hirudin and reduced with bivalirudin; there was no difference in intracranial hemorrhage.




Bivalirudin alone or with GP IIb/IIIa vs 
 GP IIb/IIIa + UFH/LMWH on top Dual Tx 

ACUITY Trial

N Engl J Med. 2006;355:2203-16

→Importance of clopidogrel 
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given bivalirudin who are 
not treated with a GP IIb/IIIa 
inhibitor.

מציג
הערות מצגת

Bivalirudin alone was noninferior to UFH or enoxaparin plus a GP IIb/IIIa inhibitor for the rate of ischemic complications at 30 days (7.8 versus 7.3 percent, relative risk 1.08, 95% CI 0.93-1.24), while the rate of major bleeding was significantly lower with bivalirudin (3.0 versus 5.7 percent, relative risk 0.53, 95% CI 0.43-0.65). A pre-specified analysis of 30-day and 1 year major bleeding rates revealed a progressive increase in the frequency of bleeding with age irrespective of therapy [66]. However, bivalirudin was associated with a significantly lower rate of non-CABG major bleeding in all ages group, with the magnitude of the absolute difference greatest inpatients ≥75 years (5.8 versus 10.1 percent).
Similar findings with bivalirudin alone were noted in the HORIZONS AMI trial of patients with ST elevation MI undergoing primary PCI. (See "Anticoagulant therapy in acute ST elevation myocardial infarction", section on 'Bivalirudin'.)
ACUITY also emphasized the importance of clopidogrel pretreatment in patients given bivalirudin who are not treated with a GP IIb/IIIa inhibitor. On subset analysis, ischemic outcomes tended to be worse if clopidogrel was not given before angiography or PCI. (See "Antithrombotic therapy for intracoronary stent implantation: Clinical trials", section on 'Bivalirudin'.)




4.1.2d Fondaparinux 
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OASIS 5 Trial

מציג
הערות מצגת
The safety of fondaparinux relative to enoxaparin was confirmed in two important prespecified subgroups:
In the 6238 patients who underwent PCI, fondaparinux significantly reduced major bleeding at day nine (2.4 versus 5.1 percent, hazard ratio 0.46, 95% CI 0.35-0.61), with comparable rates of the combined end point of death, MI or stroke [70]. Fondaparinux was associated with a small but significant increase in catheter-related thrombi (0.9 versus 0.4 percent). The frequency of catheter related thrombi was significantly reduced in both groups in those patients who received open-label UFH before the procedure. 
Fondaparinux significantly reduced major bleeding in the 3630 patients who received GP IIb/IIIa inhibitors and the 13,531 patients who received thienopyridines (5.2 versus 8.2 percent, hazard ratio 0.46, 95% CI 0.35-0.61 and 3.4 versus 5.4 percent, hazard ratio 0.62, 95% CI 0.52-0.73 respectively) [71]. Ischemic events were similar between the two treatment arms in these two subsets, as in the entire OASIS-5 population. In addition these findings regarding safety and efficacy were similar in the 3246 patients who received both antiplatelet therapies.




4. Management Medical therapy

4.1  Antiplatelets 

4.2 Anticoagulants

4.3 Lipid Lowering



4.1.3 Intensive  Statin Therapy 

Cannon CP, J Am Coll Cardiol 2006;48:438-45

MIRACLE

Meta-analysis 2006

Briel M, JAMA. 2006 May 3;295:2046-56

Meta-analysis 2006

מציג
הערות מצגת
FIGURE 53–20 Meta-analysis of trials of intensive versus standard statin therapy, showing a highly significant 16 percent reduction in the risk of coronary death or myocardial infarction (p < 0.0001). A-to-Z = Aggrastat-to-Zocor trial; IDEAL = Incremental Decrease in End Points Through Aggressive Lipid-Lowering trial; PROVEIT–Time-22 = Pravastatin or Atorvastatin Evaluation and Infection Therapy–Thrombolysis In Myocardial Infarction-22 trial; TNT = Treating to New Targets trial. (Reproduced from Cannon CP, et al: J Am Coll Cardiol 48(3):438-45, 2006.)
MIRACLE Trial: 2001early Atrovastatine 80 vs placebo 16 weeks
For patients with acute coronary syndrome, lipid lowering therapy with 80 mg of atorvastatin reduces recurrent ischemic events in the first 16 weeks, mostly symptomatic ischemia requiring hospitalization.
Interpretation:
Aggressive lowering of the LDL-C can was associated with a reduction in recurrent acute coronary ischemia at 16 weeks. This is consistent with improved endothelial function and possibly accelerated healing of ruptured plaque. Unfortunately the study only tested very high-dose atorvastatin and not the value of lower doses and the effect of other agents such as ACE inhibitors. The 16-week cost of treatment with atorvastatin is estimable at about $34,000 per event prevented. In an accompanying editorial, Frank Sacks observed: 1) since there was no association between outcome and baseline or on treatment LDL-C within the treatment arm, the standard 10 mg dose of atorvastatin may have been as effective; 2) the results were of borderline significance and the 11 patients lost to follow-up could have influenced the data. Nevertheless, the study lends support for statin therapy to be considered in all patients discharged from the hospital with an acute coronary syndrome including MI. 
Schwartz GG, Olsson AG, Ezekowitz MD, et al. for the Myocardial Ischemia Reduction with Aggressive Cholesterol-
Lowering (MIRACL) Study Investigators. JAMA 2001;285:1711-8. 

META-ANALYSIS JAMA 2006
Figure 2. Risk Ratios for the Combined Primary End Point of Death, Nonfatal Myocardial Infarction, and Nonfatal Stroke At 1 month, LAMIL and ESTABLISH are not presented due to the absence of end point events. Cochran Q test for heterogeneity yielded P = .48. Inconsistency measure is 0% (95% uncertainty interval, 0%-62%). At 4 months, RECIFE and PACT were excluded due to follow-up of only 1 month and 1.5 months, respectively. Cochran Q test for heterogeneity yielded P = .64. Inconsistency measure is 0% (95% uncertainty interval, 0%-62%). CI indicates confidence interval; RR, risk ratio. See Table 1 footnote for expansions of trial names. The sizes of the data markers relate to study sample size and the inverse of the SE of each study
To evaluate relevant outcomes of patients from randomized controlled trials comparing early statin therapy with placebo or usual care at 1 and 4 months following ACS. Twelve trials involving 13 024 patients with ACS were included in the meta-analysis
 Conclusion: Based on available evidence, initiation of statin therapy within 14 days following onset of ACS does not reduce death, MI, or stroke up to 4 months. . 




Early  Initiation of Intense  Statins   Therapy 
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הערות מצגת
PROVE IT 
Description:
The goal of the PROVE IT/TIMI 22 trial was to evaluate the efficacy of standard lipid lowering with pravastatin compared with aggressive lipid lowering using atorvastatin in patients hospitalized for an acute coronary syndrome (ACS). Commentary:
The statins as a class have been uniquely effective to improve cardiovascular outcomes for patients with CAD in secondary and primary prevention. It is unclear whether the beneficial mechanism of action by statins is related to LDL-lowering per se, to so-called "pleiotropic effects," primarily anti-inflammatory effects, or to interdependent relationships between these mechanisms. It is unknown whether statins are effective by stabilizing atherosclerotic plaque and reducing the likelihood of plaque rupture by reducing the lipid within the plaque or by an anti-inflammatory effect; by improving endothelial function and improving the pro-thrombotic, pro-inflammatory, and pro-atherosclerotic environment associated with atherosclerosis; or by reducing the progression of the atherosclerotic plaque itself. There has also been uncertainty concerning whether the current Adult Treatment Panel (ATP) III recommended goals of LDL-lowering to < 100 mg/dl should even be lower.��The results of the PROVE-IT TIMI 22 trial (1) provide extraordinary new data concerning strategies for lipid-lowering for patients with CAD, and these results will have an immediate and enormous impact on how CAD patients are treated. The study enrolled 4162 patients who had been hospitalized for an acute coronary syndrome within the preceding 10 days and, in addition to treatment with standard anti-ischemic therapy, were randomized to receive atorvastatin 80 mg/day or pravastatin 40 mg/day. The patients remained on active, blinded treatment for a mean of 24 months. The median LDL cholesterol was reduced to 95 mg/dl in the pravastatin group and to 62 mg/dl in the high dose atorvastatin group. The rates of the primary endpoint (composite of death, MI, unstable angina requiring rehospitalization, revascularization, and stroke) were 26.3% in the pravastatin group and 22.4% in the atorvastatin group, representing a 16% reduction in the hazard ratio in favor of atorvastatin (p=0.005). The benefit was evident as early as 30 days after randomization, and it continued to widen throughout the followup period. Individual components of the primary endpoint also demonstrated a similar pattern of consistent benefit favoring the high-dose atorvastatin treatment. The benefit was similarly consistent across pre-specified subgroups. Of note is the observation that the magnitude of benefit was significantly greater in those patients with baseline LDL cholesterol ≥125 mg/dl (34%) than in those with baseline LDL cholesterol < 125 mg/dl (7%)(p=0.02).��This study will revolutionize therapeutic strategies concerning the management of patients with CAD. Clearly, patients with an acute coronary syndrome (ACS) warrant early and aggressive treatment with a statin, and the existing data support the use of atorvastatin at 80 mg/day since that agent and dose have been effective both in the PROVE-IT and MIRACL (2) trials. The observation that early recurrent unstable angina was so prominently reduced in both PROVE-IT and MIRACL support the concept that high dose atorvastatin may have stabilized the disrupted plaque and the acutely dysfunctional arterial wall associated with an ACS.��A clever feature of the PROVE-IT trial design was that treatment was initiated during the acute phase of the hospitalization for the ACS, similar to the trial design of the MIRACL trial, but then active therapy and followup continued for the subsequent 18-36 months. The prolonged followup period of PROVE-IT may then approximate a secondary prevention strategy approach suitable for more stable CAD patients. The optimal magnitude of LDL-lowering for secondary prevention in stable CAD patients, however, will require its own dedicated clinical trials since the benefits of plaque and arterial wall stabilization from high dose atorvastatin in ACS patients may not be generalizable to stable CAD patients, where the arterial wall may not be as inflamed nor as pro-thrombotic. On-going large scale trials, such as the Treating to New Targets (TNT) and the Incremental Decrease in Endpoints through Aggressive Lipid Lowering (IDEAL) trials, will shed important light on the optimal magnitude of lipid-lowering in stable CAD patients.��It remains unknown whether the benefit observed in PROVE-IT TIMI 22 was related to the more substantial LDL reduction associated with high dose atorvastatin compared to moderate dose pravastatin, or, instead, to more unique characteristics of the individual statins themselves, such as anti-inflammatory effects (i.e., CRP reduction). Atorvastatin 80 mg/day is associated with greater reduction in CRP than pravastatin 40 mg/day (3) or lovastatin 10 mg/day (4). Only trials using high versus low dose of the same statin, investigating CRP as well as LDL, will be able to address the relative contribution of LDL-lowering and anti-inflammatory effects on beneficial outcomes.��Lastly, it remains controversial whether the benefit of marked lipid-lowering is as substantial in patients whose baseline LDL is low versus those whose LDL is elevated. In the Heart Protection Study (5) the clinical benefit of LDL-lowering using simvastatin 40 mg/day was similar in patients whose pre-treatment LDL was < 100 mg/dl as those whose LDL was 100 to 129 mg/dl and those whose LDL was ≥130 mg/dl, but the CARE study (6) and the PROVE-IT TIMI 22 trial suggest that patients with lower LDL at baseline experience less benefit than patients whose pretreatment LDL is ≥125 mg/dl. The emerging number of trials addressing the benefits of lipid-lowering in patients with a variety of baseline LDL levels will be invaluable to address the importance of baseline LDL associated with a clinical benefit.��It is quite rare that a single clinical trial changes the conceptual approach to clinical management, and the PROVE-IT TIMI 22 trial is one of those unique studies. Aggressive LDL-lowering with atorvastatin to an LDL of 62 mg/dl confers significantly more clinical benefit than moderate LDL-lowering with pravastatin to 95 mg/dl, the current goal of ATP III. Clinical care guidelines will certainly change on the basis of the PROVE-IT TIMI 22 trial. Although many important questions remain concerning optimal strategies for lipid-lowering, PROVE-IT TIMI 22 has achieved an enormous accomplishment for the management of CAD. Millions of patients will be the true beneficiaries of their results.��

ARMYDIA ACS - Interpretation:
Among patients with ACS undergoing PCI, pretreatment with atorvastatin 80 mg was associated with a reduction in major adverse cardiac events (MACE) at 30 days compared with placebo, driven exclusively by a reduction in periprocedural MI.��Results of the present study are similar to the original ARMYDA study, which also showed a reduction in periprocedural MI with atorvastatin pretreatment but in a low-risk, stable angina, elective PCI population. When feasible, treatment with a loading dose of atorvastatin pre-PCI appears promising. However, the optimal timing of the pretreatment load is unknown, as is the impact of delaying PCI to pretreat with atorvastatin in an ACS population. Pretreatment in the present study was for 12 hours and mean time to PCI was 23 hours, but in an unstable population, time to revascularization is often shorter. ��While the mechanism of action for the reduction of myocardial injury in the atorvastatin arm is not clear, the authors suggest the anti-inflammatory effect of statins may contribute to the reduction. The relative lower increase in CRP post-PCI in the atorvastatin arm supports this potential mechanism of action. �



Pre‐PCI Intense Statins Therapy 

J Am Coll Cardiol. 2009 ;54:558-65

ARMYDIA -RECAPTUREARMYDIA  ACS

J Am Coll Cardiol 2007;49:1272-8.

מציג
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ARMYDIA ACS - Interpretation:
Among patients with ACS undergoing PCI, pretreatment with atorvastatin 80 mg was associated with a reduction in major adverse cardiac events (MACE) at 30 days compared with placebo, driven exclusively by a reduction in periprocedural MI.��Results of the present study are similar to the original ARMYDA study, which also showed a reduction in periprocedural MI with atorvastatin pretreatment but in a low-risk, stable angina, elective PCI population. When feasible, treatment with a loading dose of atorvastatin pre-PCI appears promising. However, the optimal timing of the pretreatment load is unknown, as is the impact of delaying PCI to pretreat with atorvastatin in an ACS population. Pretreatment in the present study was for 12 hours and mean time to PCI was 23 hours, but in an unstable population, time to revascularization is often shorter. ��While the mechanism of action for the reduction of myocardial injury in the atorvastatin arm is not clear, the authors suggest the anti-inflammatory effect of statins may contribute to the reduction. The relative lower increase in CRP post-PCI in the atorvastatin arm supports this potential mechanism of action. �



4.2 Management Strategies

Invasive vs. Conservative approach
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J Am Coll Cardiol 48:1319-25, 2006
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FIGURE 53–17 Meta-analysis of the benefit of a routine invasive versus “selective” invasive (i.e., conservative) strategy for patients with unstable angina or NSTEMI on the rate of death, myocardial infarction, or rehospitalization through follow-up. FRISC-II = Fragmin and Fast Revascularization During Instability in Coronary Disease; ICTUS = Invasive Versus Conservative Treatment in Unstable Coronary Syndromes Investigators; ISAR-COOL = Intracoronary Stenting With Antithrombotic Regimen Cooling Off; RITA-3 = Randomized Intervention Trial of Unstable Angina; RR = risk ratio; TACTICS TIMI-18 = Treat Angina With Aggrastat and Determine the Cost of Therapy With an Invasive or Conservative Strategy—Thrombolysis in Myocardial Infarction; TRUCS = Treatment of Refractory Unstable Angina in Geographically Isolated Areas Without Cardiac Surgery; VINO = Value of First Day Coronary Angiography/Angioplasty in Evolving Non-ST-Segment Elevation Myocardial Infarction. (Reproduced with permission from Bavry AA, et al: J Am Coll Cardiol 48:1319-25, 2006.)�
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מציג
הערות מצגת
These data coming from different randomised trials tend to indicate that the mortality benefit in trials comparing routine invasive vs conservative strategy in NSTE-ACS is actually driven by the difference in the rate of revascularisation in these trials; the higher the difference, the higher the mortality benefit in favour of invasive strategy. 
Adapted from Cannon CP. Revascularisation for everyone? Eur Heart J  2004; 25:1471-1472. 



Trials Pitfalls

→TIMI IIIB: High crossover to the invasive therapy 
 (64% angio 1 month and 58% revascularization by 1 

 year!)

→VANQWISH: High CABG operative mortality (12%)

→Both TIMI IIIB and VANQWISH performed before GP 
 IIb/IIIa inhibitors and stenting era

→FRISC II: the benefit restricted to men (1 and 5 years)

→TACTIS‐TIMI 18: equivalent benefit (m/f)



Invasive Strategy in Women With NSTE ACS
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מציג
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Description:
The goal of the trial was to evaluate a strategy of routine early coronary angiography with a selective invasive strategy among women with non–ST-elevation (NSTE) acute coronary syndromes (ACS) also enrolled in the OASIS-5 trial. Hypothesis:
Among women with an ACS, a routine invasive strategy would be superior. Drugs/Procedures Used:
A subset of female patients in the OASIS-5 trial (n = 184) were randomized to a strategy of routine early coronary angiography (n = 92) performed within 7 days with intervention as needed, or a selective invasive strategy (n = 92) with coronary angiography performed only in case of symptoms or positive stress testing. Concomitant Medications:
There were no medication differences between the groups during the initial hospitalization. Among the routine invasive group, the use of aspirin was 100%, thienopyridine was 86%, angiotensin-converting enzyme inhibitor or angiotensin-receptor blocker was 71%, beta-blocker was 95%, and lipid-lowering drug was 88%. Principal Findings:
Overall, 184 women were enrolled in the trial. At study entry, 22% of patients had a prior myocardial infarction (MI) and 25% had diabetes. The mean time from symptom onset to randomization was 11 hours in the routine invasive group and 13 hours in the selective invasive group. The majority of patients were biomarker positive (79%), while 47% had at least 1 mm of ST-depression. In-hospital coronary angiography was performed in 95.7% of the routine invasive group and 40.2% of the selective invasive group. Likewise, percutaneous coronary intervention (PCI) was performed more frequently in the routine invasive group (45.7%) compared with the selective invasive group (23.9%), as was coronary artery bypass grafting (CABG) (12.0% vs. 6.5%). Through long-term follow-up, the difference in PCI narrowed to 48.0% of the routine invasive group and 39.0% of the selective invasive group, and the difference in CABG narrowed to 16% vs. 12%, respectively.��There was no difference in the primary endpoint of death, MI, or stroke at 2 years between the routine and selective invasive group (21.0% vs. 15.4%, hazard ratio [HR] 1.46, p = NS). There was also no difference in the composite of death, MI, or recurrent ischemia (21.0% vs. 20.8%) or death or MI (18.8% vs. 14.3%). Death trended higher in the routine invasive group (8.8% vs. 2.2%, HR 4.65, 95% confidence interval [CI] 0.97-22.2). Major bleeding occurred more frequently in the routine invasive group (10.0% vs. 2.2%, HR 6.90, 95% CI 1.48-32.1). Interpretation:
Among women with NSTE ACS enrolled in the OASIS-5 trial, use of a routine invasive strategy was not associated with improvements in the composite endpoint of death, MI, or stroke through 2 years compared with a selective invasive strategy.��While there was no difference in the primary composite endpoint, major bleeding was more frequent in the routine invasive strategy group and mortality trended higher. It should be noted that the sample size of the present study was quite small (n = 184). Larger trials of an invasive strategy have shown mixed results in women, with some such as TACTICS-TIMI 18 showing a similar treatment benefit of death and MI and others such as RITA 3 and FRISC 2 showing a possible hazard with a routine invasive strategy. During the follow-up phase, the rate of PCI between the two groups narrowed from ~20% difference to a <10% difference. A meta-analysis (four trials with men and five trials with women) included in the present manuscript documents a 30% reduction in mortality among men and a 51% increase in mortality among women undergoing routine invasive therapy. Conditions:
Coronary heart disease 
Therapies:
Early invasive and conservative strategies 
Study Design:
�Patients Enrolled: 184�Mean Follow Up: 2 years�Mean Patient Age: Mean age, 68 years�Female: 100 Primary Endpoints:
Death, MI, or stroke at 2 years
Secondary Endpoints:
Individual components of the primary outcome 
Major bleeding
Patient Population:
Women with two of the following three criteria: Age >60 years 
Elevated troponin or creatinine kinase-MB isoenzyme 
Ischemic electrocardiographic changes
Exclusions:
Unable to take low-molecular weight heparin 
Prior hemorrhagic stroke 
Pre-existing indication for anticoagulation other than ACS 
Age <21 years 
Pregnancy 
Life expectancy <6 months 
Renal insufficiency
References:
Swahn E, Alfredsson J, Afzal R, et al. Early invasive compared with a selective invasive strategy in women with non-ST-elevation acute coronary syndromes: a substudy of the OASIS 5 trial and a meta-analysis of previous randomized trials. Eur Heart J 2009;Feb 7:[Epub ahead of print]. �



PCI Timing: How Early is “Early”

J Am Coll Cardiol, 2006; 48:1319-1325

ISAR-COOL trial
→The benefit was entirely 
due to a reduced incidence 
of events prior to Dx cath.

→There was no difference 
in the incidence of events 
after cath. 

→BUT…

→Small sample size trial

מציג
הערות מצגת
ISAR-COOL trial — In the ISAR-COOL trial, 410 intermediate-to-high risk patients with a non-ST elevation ACS plus either ST segment depression or an elevation in serum troponin T were treated with maximal antithrombotic therapy including heparin, aspirin, clopidogrel, and a GP IIb/IIIa inhibitor (tirofiban). Patients were then randomly assigned to a very early versus delayed invasive strategy (median time to catheterization 2.4 versus 86 hours) [24]. There were two major findings:
The early invasive strategy, when compared with the delayed invasive strategy, was associated with a significant reduction in death or large MI (new Q waves in two or more contiguous leads, new left bundle branch block, or elevation in serum CK-MB to at least five times the upper limit of normal) at 30 days (5.9 versus 11.6 percent). 
The benefit was entirely due to a reduced incidence of events prior to diagnostic catheterization in the early invasive group (0.5 versus 6.3 percent); there was no difference in the incidence of events after catheterization (5.4 versus 5.3 percent).
ISAR-COOL demonstrates the benefit of a very early invasive strategy compared to waiting three to five days. It does not address the relative efficacy of a very early invasive strategy to waiting one to two days.

BUT…. Many trials, registries and meta-analysis have shown early hazard with early intervention vs deferred intervention 
ICTUS trial
Mehta Meta-analysis
GRACE & CRUSADE registries





4.3 Management Strategies

Low Risk Patient Approach



 Low Risk   No Risk

→“Freedom from events”
 

score (GRACE 
database) Very low in-hospital mortality 
(<0.5%) and an uncomplicated clinical 
course (>93% event-free in hospital)

Heart. 2009 Jun;95(11):888-94

Remember…TIMI score 0: 
2.1%, TIMI score1: 4.7%, TIMI 
score 2:  8.3% events

מציג
הערות מצגת

Abstract
Objective: To identify patients with non-ST-elevation acute coronary syndrome (NSTE-ACS) with a low likelihood of any adverse in-hospital event. 
Design, setting and patients: Data were analysed from 24 097 patients with NSTEMI or unstable angina included in the Global Registry of Acute Coronary Events (January 2001 to September 2007). 
Main outcome measures: In-hospital events were myocardial infarction, arrhythmia, congestive heart failure or shock, major bleeding, stroke or death. Two-thirds of the patients were randomly chosen for model development and the remainder for model validation. Multiple logistic regression identified predictors of freedom from an in-hospital event, and a Freedom-from-Event score was developed. 
Results: Of the 16 127 patients in the model development group, 19.1% experienced an in-hospital adverse event. Fifteen factors independently predicted freedom from an adverse event: younger age; lower Killip class; unstable angina presentation; no hypotension; no ST deviation; no cardiac arrest at presentation; normal creatinine; decreased pulse rate; no hospital transfer; no history of diabetes, heart failure, peripheral arterial disease, or atrial fibrillation; prehospital use of statins, and no chronic warfarin. In the validation group, 18.6% experienced an adverse event. The model discriminated well between patients experiencing an in-hospital event and those who did not in both derivation and validation groups (c-statistic = 0.77 in both). Patients in the three lowest risk deciles had a very low in-hospital mortality (<0.5%) and an uncomplicated clinical course (>93% event-free in hospital). The model also predicted freedom from postdischarge events (death, myocardial infarction, stroke; c-statistic = 0.77). 
Conclusions: The GRACE Freedom-from-Event score can predict the in-hospital course of NSTE-ACS, and identifies up to 30% of the admitted population at low risk of death or any adverse in-hospital event. 
Heart 2009;95:888-894 doi:10.1136/hrt.2008.153387 




New Concept: Confirmatory Test

Negative results 
 further minimize the 

 probability of ACS.

מציג
הערות מצגת
In those in whom these studies are negative, a confirmatory test is performed by any of several methods. Negative results further minimize the probability of ACS.




Exercise Treadmill Testing

Concept evolution

מציג
הערות מצגת
 Consistent with the 2007 ACC/AHA unstable angina and non ST-elevation myocardial infarction guidelines, stress testing (exercise or pharmacologic) is recommended to provoke ischemia in low risk patients (table 2) with suspected ACS after at least SIX to EIGHT hours of observation without recurrent ischemic discomfort if follow-up 12 lead ECG is normal or unchanged from previous tracings and two troponin levels at least six hours apart are normal [46]. A low risk patient (table 2) with a negative stress test can be managed as an outpatient if clinically stable



64‐slice CCTA

Goldstein JA et al, J Am Coll Cardiol. 2007 27;49(8):863-71

מציג
הערות מצגת
The diagnostic accuracy of 64-slice CCTA was evaluated in the ROMICAT study which enrolled 368 acute chest pain ED patients with low to intermediate risk for ACS (table 1) with negative initial troponin, normal or non-ischemic ECG, and no prior history of CAD [32]. Eight percent of patients had ACS (myocardial infarction or unstable angina).

The 2007 ACC/AHA unstable angina/non-ST elevation MI guidelines suggest that for patients with suspected ACS with a low or intermediate probability of CAD (table 1) with normal follow-up ECG and cardiac biomarker measurements, noninvasive coronary imaging (CCTA) is reasonable as an alternative to stress testing [35].




5. Complications
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In-Hospital Death Rates in Patients According 
to Major Bleeding

** p < 0.001

מציג
הערות מצגת
In GRACE, a four- to five-fold increase in the risk of death at 30 days was shown in patients who had a bleeding 
event, compared to those who did not, whatever the initial clinical subset.

In-hospital death rates in patients who developed (open bars) or did not develop major bleeding (closed bars) (STEMI=ST-segment elevation myocardial infarction; NSTEMI=non-ST-segment elevation myocardial infarction). **P< 0.001 for differences in unadjusted death rates.

Aims There have been no large observational studies attempting to identify predictors of major bleeding in patients with acute coronary syndromes (ACS), particularly from a multinational perspective. The objective of our study was thus to develop a prediction rule for the identification of patients with ACS at higher risk of major bleeding. 
Methods and results Data from 24 045 patients from the Global Registry of Acute Coronary Events (GRACE) were analysed. Factors associated with major bleeding were identified using logistic regression analysis. Predictive models were developed for the overall patient population and for subgroups of patients with ST-segment elevation myocardial infarction (STEMI), non-ST-segment elevation myocardial infarction (NSTEMI) and unstable angina. The overall incidence of major bleeding was 3.9% (4.8% in patients with STEMI, 4.7% in patients with NSTEMI and 2.3% in patients with unstable angina). Advanced age, female sex, history of bleeding, and renal insufficiency were independently associated with a higher risk of bleeding (P<0.01). The association remained after adjustment for hospital therapies and performance of invasive procedures. After adjustment for a variety of potential confounders, major bleeding was significantly associated with an increased risk of hospital death (adjusted odds ratio 1.64, 95% confidence interval 1.18, 2.28). 
Conclusions In routine clinical practice, major bleeding is a relatively frequent non-cardiac complication of contemporary therapy for ACS and it is associated with a poor hospital prognosis. Simple baseline demographic and clinical characteristics identify patients at increased risk of major bleeding.
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מציג
הערות מצגת
A pooled analysis of the Oasis Registry, Oasis-2 and CURE showed a five-fold increase in the risk of death at 30 days in patients who had a bleeding event, compared to those who did not. 




30 Day Survival by Transfusion Group 
GUSTO IIb, PURSUIT, PARAGON B 
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Rao SV, JAMA 2004;292:1555
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מציג
הערות מצגת
An excess of death has been shown in patients who underwent transfusion during the initial phase of NSTE-ACS. Transfusion may add to the risk, and thus, a liberal transfusion policy can no longer be advocated, particularly in patients with moderate anaemia resulting from bleeding, and without hemodynamic compromise. 



Bleeding Risk

Circulation. 2008;118:S-916

מציג
הערות מצגת
 Many of the patients with anemia described above have had major bleeding during their hospitalization. The relationship between major bleeding and long-term death or ischemic events was evaluated in a study of over 34,000 patients with non-ST elevation ACS enrolled in the OASIS registry and the OASIS-2 and CURE trials[67]. The likelihood of death in patients who bled compared to those who did not was significantly increased at 30 days and between 30 days and six months (adjusted HR 5.37; 95% CI 3.97-7.26 and 1.54; 95% CI 1.01-2.36 respectively). A similar significant association existed between bleeding and myocardial infarction.
One possible explanation for these observations is that patients who have significant bleeding during their hospitalization are not discharged on guideline recommended antiplatelet therapy [68]. In addition there may be a delay in starting dual antiplatelet therapy long after the major bleed has come under control.
This theory was evaluated using data in the PREMIER registry of 2498 patients with acute MI [68]. Patients with in-hospital bleeding (n = 301) were significantly less likely to be receiving aspirin or thienopyridine at discharge (adjusted odds ratio [OR] 0.45; 05% CI 0.31-0.54 and 0.62 95% CI 0.52-0.91 respectively). At one month patients were significantly less likely to be receiving aspirin (OR 0.68; 95% CI 0.50-0.92) and there was a non-significant decreased likelihood of receiving thienopyridine.

Circulation. 2008;118:S-916: 
Background: Among PCI-treated ACS patients, the TRITON study identified 3 groups (age >=75 yrs, body weight <60 kg, prior stroke/transient ischemic attack [TIA]) for whom greater platelet inhibition was associated with significantly higher bleeding risk. The prevalence of these high-risk groups and their associated outcomes in routine clinical practice is unknown. 
Methods: Using data from the CRUSADE registry, we examined 41,593 NSTEMI and 6216 STEMI patients treated with PCI from 2003–2006 to determine the prevalence of these high-risk groups and observed rates of inhospital mortality and non-CABG-related TIMI major bleeding among those with and without these features. 
Results: Patients with age >=75 yrs, weight <60 kg, and prior stroke/TIA represent 23%, 7%, and 6% of the NSTEMI and 18%, 8%, and 4% of the STEMI populations, respectively. The proportion of patients with 1 or more of these high-risk features is higher in community practice (30.3% of NSTEMI, 24.3% of STEMI) than in TRITON (19.6%). These patients had higher observed bleeding rates but also higher inhospital mortality relative to those without these features (Figure). Patients without high-risk features had low mortality, yet inhospital bleeding rates remained higher than reported in TRITON (1.5% in clopidogrel arm at 15 months). 
Conclusions: In routine practice, approximately 1/4 of ACS patients have 1 or more of the high-risk features associated with increased bleeding risk. However, these patients also represent those at highest acute risk for mortality. Thus, defining the optimal target population, dose, and concomitant therapy for intensive antiplatelet therapy requires further investigation. Circulation. 2008;118:S-916






A New Concept is BornA A NNew ew CConcept oncept isis BBornorn
1. Bleeding carries a high risk of death, MI and stroke
2. Rate of major bleeding is as high as the rate of death at the 

acute phase of NSTE-ACS
3. Prevention of bleeding is equally as important as prevention 

of ischemic events and results in a significant risk reduction 
for death, MI and stroke

4. Risk stratification for bleeding should be part of the decision 
making process



Summery

•
 

Epidemiology differences with STEMI pts

•
 

Clinical implications of the pathophysiology

•
 

Update and critical overview of the literature

•
 

Emerging concepts: bleeding risk, 
 confirmatory test for low risk pts, 



Good Luck!



Apendix



מציג
הערות מצגת
Description:
The goal of the trial was to evaluate early emergency department adminstration of glycoprotein (GP) IIb/IIIa inhibition compared with catheterization laboratory administration of GP IIb/IIIa inhibition as needed among patients with acute coronary syndromes. Drugs/Procedures Used:
Patients were randomized to either GP IIb/IIIa inhibitor administration upstream prior to angiography (n=4605) or during PCI as needed (n=4602). Patients then underwent cardiac catheterization within 72 hours with either percutaneous coronary intervention (PCI), surgical revascularization, or medical management Concomitant Medications:
Aspirin; clopidogrel at the physician discretion Principal Findings:
Cardiac enzymes (troponin or CKMB) were elevated at baseline in 59% of patients and 35% had dynamic ST-segment changes. The management strategy following catheterization was PCI in 57% of patients, CABG in 11%, and medical therapy in 32% of patients. GP inhibitors were administered to 98% of patients in the early administration group and 56% of patients in the delayed administration group (96% of PCI patients). Angiography was performed an average of 6.2 hours after randomization. GP IIb/IIIa inhibitor was used pre-angiography in 94.2% of the upstream group and 4.6% of the delayed group. ��The primary endpoint of net clinical benefit was non-inferior for upstream compared with delayed administration (11.7% each, p<0.001 for non-inferiority). The triple ischemic endpoint did not meet the criteria for non-inferiority (7.1% for upstream vs 7.9% for delayed, p=NS for non-inferiority; p=0.13 for superiority). Major bleeding was significantly lower in the delayed group (4.9% vs 6.1%, p=0.009). There was no difference in bleeding when using the TIMI major bleed criteria (1.9% vs 1.6%, p=0.20) but TIMI minor bleeding was lower in the delayed group (5.4% vs 7.1%, p<0.001). There was no difference in mortality (1.3% for upstream vs 1.5% for delayed) or MI (4.9% vs 5.0%) but unplanned revascularization for ischemia was lower in the upstream group (2.1% vs 2.8%, p=0.03 for superiority). In the cohort of patients who received PCI (n=5170), the composite ischemic endpoint was significantly lower in the upstream therapy group (8.0% vs 9.5%, p=0.05). Interpretation:
Among patients with acute coronary syndromes, upstream therapy with a GP IIb/IIIa inhibitor was non-inferior for the net-clinical benefit endpoint compared with delayed administration of GP IIb/IIIa inhibitor therapy, but did not meet the criteria for non-inferiority for the ischemic endpoint. Conditions:
Coronary heart disease 
Therapies:
Antiplatelet agent 
Anticoagulant 
Anticoagulant / Bivalirudin 
Study Design:
�Mean Follow Up: One year (30 days reported to date)�Mean Patient Age: Median age 63 years�Female: 30 Primary Endpoints:
1) Composite of death, myocardial infarction, unplanned revascularization for ischemia, and major bleeding at 30 days; 2) Composite of death, myocardial infarction, and unplanned revascularization for ischemia at 30 days; 3) Major bleeding at 30 days Patient Population:
Unstable angina or non ST-segment elevation MI with 10 minutes of cardiac chest pain within 24 hours, plus one of the following: troponin or CK-MB elevation, dynamic EKG changes, documented prior coronary artery disease, or all of the following four features: 1) age ≥65 years; 2) aspirin taken in prior 7 days; 3) ≥2 episodes of angina in the prior 24 hours; 4) ≥3 of the following risk factors: hypertension, hypercholesterolemia, family history or coronary artery disease, diabetes, current smoker. Exclusions:
Anticipated inability to perform angiography within 72 hours of randomization, or indicated revascularization within the index hospitalization; acute ST elevation MI; cardiogenic shock; bleeding diathesis or history of intracerebral mass, aneurysm, arteriovenous malformation, hemorrhagic stroke, or gastrointestinal or genitourinary bleeding within the preceding 2 weeks; platelet count <100,000/mm3 at baseline or history of heparin induced thrombocytopenia; baseline INR >1.5 times control; treatment with bivalirudin, thrombolytic therapy, fondaparinux, abciximab, another GPIIb/IIIa inhibitor that cannot be discontinued, or ≥2 doses of LMWH for the current admission; calculated creatinine clearance <30 mL/min; absolute contraindications or allergy that cannot be pre-medicated to iodinated contrast or to any of the study medications. References:
Stone GW, et al. Routine Upstream Initiation vs Deferred Selective Use of Glycoprotein IIb/IIIa Inhibitors in Acute Coronary Syndromes. The ACUITY Timing Trial. JAMA. 2007;297:591-602.�



EARLY ACS

•

 

Death, MI, revascularization, or thrombotic 

 
bailout at 96 hours: 9.3% with upstream 

 
eptifibatide vs. 10.0% with provisional 

 
eptifibatide (p = 0.23)

•

 

Death or MI at 30 days: in 11.2% vs. 12.3% (p = 

 
0.08), respectively

•

 

TIMI major bleeding: 2.6% vs. 1.8% (p = 0.015), 

 
respectively

Trial design: Patients with NSTE ACS were randomized to upstream eptifibatide

 

and 18-

 to 24-hour infusion (n = 4,722) versus upstream placebo and provisional eptifibatide 
immediately prior to PCI (n = 4,684).

Results

Conclusions
•

 

Among patients with NSTE ACS treated with 
aspirin, clopidogrel, and heparin, there was no 
benefit to upstream eptifibatide compared with 
provisional use immediately prior to PCI

•

 

Upstream use of eptifibatide increased major 
bleeding 

(p = 0.23) (p = 0.015)

Upstream 
eptifibatide

Delayed 
provisional 
eptifibatide

%
9.3 10.0

2.6 1.8

Death, MI, 
revascularization, or 
thrombotic bailout

TIMI major 
bleeding

Giugliano RP, et al. N Engl J Med 2009;360:2176-90 

מציג
הערות מצגת
Description:
The goal of the trial was to evaluate the upstream use of the glycoprotein (GP) IIb/IIIa inhibitor eptifibatide compared with provisional eptifibatide administration in the catheterization laboratory in patients with non–ST-elevation acute coronary syndrome (NSTE ACS). Hypothesis:
Upstream administration of a GP IIb/IIIa inhibitor would reduce major adverse cardiac events. Drugs/Procedures Used:
Patients with NSTE ACS were randomized to the upstream GP IIb/IIIa inhibitor eptifibatide and 18- to 24-hour infusion (n = 4,722) versus upstream placebo and provisional eptifibatide administration after angiography (n = 4,684). Once patients were randomized, they were expected to undergo catheterization within 12-96 hours. Concomitant Medications:
All patients received aspirin. Clopidogrel was allowed, but not required. The initial study protocol required that patients were treated with unfractionated heparin or low molecular weight heparin; however, it was ammended to allow the use of bivalirudin or fondaparinux per operator discretion. Principal Findings:
Overall 9,406 patients were randomized. The median age was 67 years, 32% were women, 30% were diabetic, 84% had positive cardiac biomarkers, 48% had an intermediate TIMI risk score, and 35% had a high TIMI risk score. The early use of clopidogrel was intended in 75% of patients and was used at any time in 90%.��The median time from presentation to randomization was 5.6 hours, the median time of study drug infusion before percutaneous coronary intervention (PCI) was 21 hours, and 23% of the delayed group received provisional eptifibatide before PCI. The use of PCI was 59%, coronary artery bypass grafting was 13%, and medical therapy was 28%.��The primary outcome occurred in 9.3% of the upstream eptifibatide group versus 10.0% of the provisional eptifibatide group (p = 0.23). At 30 days, death or MI occurred in 11.2% versus 12.3% (p = 0.08), respectively. TIMI major bleeding was 2.6% versus 1.8% (p = 0.015), GUSTO moderate or severe bleeding was 7.6% versus 5.1% (p < 0.001), and need for transfusion was 8.6% versus 6.7% (p = 0.001), respectively. Interpretation:
Among patients with an NSTE ACS treated with aspirin, clopidogrel, and heparin, there was no benefit to the upstream use of eptifibatide compared with provisional use immediately prior to PCI. Routine upstream use of eptifibatide increased major bleeding as well as the need for transfusion. One-fourth of the patients in the delayed group received provisional eptifibatide.��Periprocedural bleeding is an important complication that increases patient mortality. In the current era of early routine aspirin and clopidogrel, the use of GP IIb/IIIa inhibitors for NSTE ACS is becoming increasingly selective. Conditions:
Coronary heart disease / Angina pectoris / Unstable 
Coronary heart disease / Acute MI / Non-Q-Wave 
Coronary heart disease 
Therapies:
Antiplatelet agent / GPIIbIIIa / Eptifibatide 
Medical 
Study Design:
�Patients Enrolled: 9,406�Mean Follow Up: 30 days�Mean Patient Age: Median age 67 years�Female: 32% Primary Endpoints:
All-cause death, MI, recurrent ischemia requiring urgent revascularization, or thrombotic bailout at 96 hours
Secondary Endpoints:
Death or myocardial infarction at 30 days 
Major bleeding 
Serious adverse events
Patient Population:
Patients with NSTE ACS with at least 10 minutes of ischemic symptoms in the prior 24 hours who were undergoing early invasive therapy by the following day
High-risk status was defined by at least two of the following criteria: 
ST-segment depression or transient elevation 
Elevated creatine kinase-myocardial band or troponin 
At least 60 years of age
Exclusions:
Increased bleeding risk 
Allergy to study medication 
Dialysis within the last month 
Planned use of a nonheparin anticoagulant 
Recent use of a GP IIb/IIIa inhibitor 
Any condition that could increase the general risk of the patient








Extrinsic mechanisms
1. Patient non‐compliance
2. Under‐dosing or inappropriate dosing of clopidogrel
3. Drug‐drug interactions involving CYP3A4

Intrinsic mechanisms
1. Genetic variables
a. Polymorphisms of P2Y12

 

receptor
b. Polymorphisms of CYP3As
2. Increase release of ADP
3. Alternate pathways of platelet activation:
a. Failure to inhibit catecholamine‐mediated platelet 

 activation (epinephrine)
b. Greater extent of P2Y1

 

‐dependent platelet aggregation
c. Up‐regulation of P2Y12

 

‐independent pathways 

 (thrombin, thromboxane A2

 

, collagen)

Potential Mechanisms of Clopidogrel Resistance

ADP = adenosine diphosphate; CYP3As = cytochrome P450 3As























TIMI and GUSTO Bleeding DefinitionsTIMI and GUSTO Bleeding Definitions
TIMI Bleeding Classification TIMI Bleeding Classification 

MajorMajor Intracranial haemorrhage or clinically overt bleeding (includingIntracranial haemorrhage or clinically overt bleeding (including 
imaging) imaging) ≥≥

 

5 g/dL decrease in the haemoglobin 5 g/dL decrease in the haemoglobin 
concentrationconcentration

MinorMinor Clinically overt bleeding  (including imaging) with 3 to < 5 g/dClinically overt bleeding  (including imaging) with 3 to < 5 g/dL L 
decrease in the haemoglobin concentrationdecrease in the haemoglobin concentration

MinimalMinimal Clinically overt bleeding (including imaging) with a < 3 g/dL Clinically overt bleeding (including imaging) with a < 3 g/dL 
decrease in the haemoglobin concentrationdecrease in the haemoglobin concentration

GUSTO Bleeding Classification GUSTO Bleeding Classification 

Severe or life threateningSevere or life threatening Either intracranial haemorrhage or bleeding that causes Either intracranial haemorrhage or bleeding that causes 
haemodynamic compromise and requires interventionhaemodynamic compromise and requires intervention

ModerateModerate Bleeding that requires blood transfusion but does not result in Bleeding that requires blood transfusion but does not result in 
haemodynamic compromisehaemodynamic compromise

MildMild Bleeding that does not meet criteria for either severe or Bleeding that does not meet criteria for either severe or 
moderate bleedingmoderate bleeding



CURRENT OASIS 7

•

 

No difference in primary endpoint between 

 
aspirin arms; benefit noted in high‐dose arm on 

 
high‐dose clopidogrel (p = 0.04)

•

 

No difference in primary endpoint between 

 
clopidogrel arms, but significant interaction with 

 
aspirin dose; benefit noted in high‐dose arm 

 
undergoing PCI (p < 0.05)

•

 

Major bleeding similar in both aspirin arms, but 

 
higher in high‐dose clopidogrel arm (p = 0.01)

Trial design: Patients presenting with ACS were randomized in a 2 x 2 factorial design to 
either low-dose or high-dose aspirin, and standard-dose or high-dose clopidogrel. Patients 

were followed for 30 days.

Results

Conclusions

Presented by Dr. Shamir Mehta at ESC 2009

(p = 0.76)

ASA 75-100 
mg

ASA 300-325 
mg

Primary endpoint (CV death, MI, stroke)
•

 

High-dose aspirin and high-dose clopidogrel

 
associated with significant clinical benefit at 30 
days in ACS patients; more in PCI subgroup

•

 

Bleeding complications were higher with high-

 
dose clopidogrel, but not with aspirin

•

 

Important findings; likely to be in future guidelines
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מציג
הערות מצגת
The CURRENT-OASIS 7 Investigators. Dose comparisons of clopidogel and aspirin in acute coronary syndromes. N Engl J Med 2010;363:930-42.
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