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Case Presentation

•
 
64 Y. old male

•
 
HLP, HTN, smoker

•
 
Prolonged typical CP at rest, multiple episodes

•
 
No ECG changes

•
 
No previous Hx

 
of CVD

•
 
On ACE inhibitor, statin

•
 
Positive Tn

•
 
PE –

 
no evidence of HF, BP = 146/89, HR –

 
78, no bruits



ACS?

UA?

MI?

What is the 
working 
diagnosis?



2007 Universal Definition of MI2007 Universal Definition of MI

Rise and fall of Troponin
 

(or CK-MB) > 99th
 

percentile of 
reference range

PLUS one of 4:

1. Ischemic symptoms
2. ECG changes
3. Regional wall motion abnormality
4. Loss of viable myocardium on imaging

J Am Coll

 

Cardiol, 2007; 50:2173-2195, 



What else is needed for risk stratification?What else is needed for risk stratification?

•
 
Imaging –

 
Rest Echocardiography is Class I indicated 

for every patient with ACS, but not necessarily on 
admission

•
 
However, of importance in ambiguous cases, to 
asses LV function for medical management selection 
and to rule out non-cardiac causes of Tn

 
elevation



Risk stratification in ACS –
 

What is 
the optimal risk score? 



•Age ≥
 

65 years

•At least 3 risk factors for CAD

•Prior coronary stenosis of ≥
 

50%

•ST-segment deviation on ECG presentation

•At least 2 anginal events in prior 24 hours

•Use of aspirin in prior 7 days

•Elevated serum cardiac biomarkers

Variables Used in the TIMI Risk Score

The TIMI risk score is determined by the sum of the presence of the above 7 variables at admission. 1 point is given for each variable. Primary coronary 
stenosis of 50% or more remained relatively insensitive to missing information and remained a significant predictor of events. Antman EM, et al. JAMA 
2000;284:835–42.
TIMI = Thrombolysis in Myocardial Infarction.



TIMI Risk Score

Reprinted with permission from Antman

 

EM, et al. JAMA 2000;284:835–42. Copyright ©

 

2000, American Medical Association. All Rights reserved. The TIMI risk 
calculator is available at www.timi.org. 
Anderson JL, et al. J Am Coll Cardiol 2007;50:e1–e157, Table 8.
TIMI = Thrombolysis in Myocardial Infarction.

TIMI Risk 
Score

All-Cause Mortality, New or Recurrent MI, or Severe Recurrent Ischemia 
Requiring Urgent Revascularization Through 14 Days After Randomization %

0-1 4.7

2 8.3

3 13.2

4 19.9

5 26.2

6-7 40.9



GRACE Risk Score

The sum of scores is applied to a reference monogram to determine the corresponding all-cause mortality from hospital discharge to 6 months. Eagle KA, et al. JAMA 
2004;291:2727–33.  The GRACE clinical application tool can be found at www.outcomes-umassmed.org/grace. Also see Figure 4 in Anderson JL, et al. J Am Coll 
Cardiol 2007;50:e1–e157.
GRACE = Global Registry of Acute Coronary Events.

Variable Odds ratio

Older age 1.7 per 10 y

Killip class 2.0 per class

Systolic BP 1.4 per 20 mm Hg ↑

ST-segment deviation 2.4

Cardiac arrest during presentation 4.3

Serum creatinine level 1.2 per 1-mg/dL ↑
Positive initial cardiac biomarkers 1.6

Heart rate 1.3 per 30-beat/min ↑



Risk Scores

TIMI GRACE

H
istory

Age
Hypertension
Diabetes
Smoking
↑

 
Cholesterol

Family history
History of CAD

Age

Presentation

Severe angina
Aspirin within 7 days
Elevated markers
ST-segment deviation

Heart rate
Systolic BP
Elevated creatinine
Heart failure
Cardiac arrest
Elevated markers
ST-segment deviation

Antman EM, et al. JAMA 2000;284:835–42. Eagle KA, et al. JAMA 2004;291:2727–33. 
GRACE = Global Registry of Acute Coronary Events; TIMI = Thrombolysis in Myocardial Infarction.



•
 
The patient is at moderate to high risk according to the 
TIMI risk score.

•
 
What is the treatment approach? Conservative or 
Invasive ? Antithrombotic

 
regimen? 

•
 
What if the patient was 80 years old? 



Anti-Ischemic Therapy

Oral beta-blocker therapy
 

should be initiated within the first 24 
h for patients who do not have 1 or more of the following: 1) signs of HF, 
2) evidence of a low-output state, 3) increased risk* for cardiogenic 
shock, or 4) other relative contraindications to beta blockade (PR 
interval greater than 0.24 s, second or third degree heart block, active 
asthma, or reactive airway disease). 

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

*Risk factors for cardiogenic shock (the greater the number of risk factors present, the higher the risk of developing cardiogenic shock): age greater 
than 70 years, systolic blood pressure less than 120 mmHg, sinus

 

tachycardia greater than 110 or heart rate less than 60, increased time since onset of 
symptoms of UA/NSTEMI. Chen ZM, et al. Lancet 2005;366:1622–32.

Major 
Change



Anti-Ischemic Therapy

An ACE inhibitor
 

should be administered orally within the first 24 h to 
UA/NSTEMI patients with pulmonary congestion or LV ejection fraction 
(LVEF) ≤

 
40%, in the absence of hypotension (systolic blood pressure < 

100 mm Hg or < 30 mm Hg below baseline) or known contraindications 
to that class of medications. 

An angiotensin receptor blocker
 

should be administered to 
UA/NSTEMI patients who are intolerant of ACE inhibitors and have

 either clinical or radiological signs of HF or LVEF ≤
 

40%.

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

Major 
Change

New



What is the initial antiWhat is the initial anti--  thromboticthrombotic
 therapy?therapy?



Algorithm for Patients with 
UA/NSTEMI Managed by an 
Initial Invasive Strategy

Proceed to Diagnostic Angiography

ASA (Class I, LOE: A)
Clopidogrel if ASA intolerant (Class I, LOE: A)

Diagnosis of UA/NSTEMI is Likely or Definite

Invasive Strategy
Init ACT (Class I, LOE: A)

Acceptable options: enoxaparin or UFH  (Class I, LOE: A)  
bivalirudin or fondaparinux (Class I, LOE: B) 

Select Management Strategy
Proceed with an 

Initial Conservative 
Strategy 

Anderson JL, et al. J Am Coll Cardiol. 2007;50:e1-e157, Figure 7. ACT = anticoagulation therapy; LOE = level of evidence.

A

B

B1

B2

Prior to Angiography
Init at least one (Class I, LOE: A) or 

both (Class IIa, LOE: B) of the following:

Clopidogrel
IV GP IIb/IIIa inhibitor

Factors favoring admin of both clopidogrel and GP 
IIb/IIIa inhibitor include:
Delay to Angiography
High Risk Features

Early recurrent ischemic discomfort



Why is the selection of anti-thrombotic
 medications so important ? 

What would you do with the same patient 
with a HB of 11.5 mg% ? 

What would you do with an 80 year old 
patient with a HB of 11.5 mg% ? 



Bleeding Incidence in ACS Clinical Trials
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מציג
הערות מצגת
Different definitions have been used across major clinical trials and registries.  This influences the incidence of bleeding that is reported.  Based on the definition used, the incidence of “major” or “severe” bleeding can be as high as 10% or as low as 0.4%.



Major Bleeding in ACS: GRACE Registry
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• Life threatening bleeding requiring a transfusion of 2+ units  
• Bleeding resulting in an absolute decrease in hematocrit

 
of ≥

 
10%

• Bleeding resulting in death                
n= 24,045 patients

Definition Definition 
of bleeding:of bleeding:

European Heart Journal (2003) 24, 1815–1823

3.9

2.3

4.7 4.8

0

1

2

3

4

5

6

Major bleeding

Overall ACS
Unstable angina
Non-ST MI
ST-MI



30 Day Death According to Bleeding
 OASIS Registry, OASIS-2, CURE
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Are there certain ACS subpopulations at especially high risk for
 bleeding, transfusion, and morbidity/mortality?

Bleeding in ACS

Question to be answered:Question to be answered:



Independent Independent 
Predictors of Predictors of 
Major Bleeding Major Bleeding 
in Marker Positive in Marker Positive 
Acute Coronary Acute Coronary 
SyndromesSyndromes

MoscucciMoscucci, GRACE Registry, , GRACE Registry, EurEur Heart JHeart J. 2003 Oct;24(20):1815. 2003 Oct;24(20):1815--23. 23. 

Predictors of Major Bleeding in ACS

Older Age
Female Gender
Renal Failure
History of Bleeding
GPIIb-IIIa

 
antagonists

מציג
הערות מצגת
The profile of the patient at high risk for bleeding is characterized by older age, renal failure, often female, with a prior history of bleeding.



0 1 2 3

PP--valuevalueRR (95% CI)RR (95% CI)Risk ratio ±
 

95% CIRisk ratio Risk ratio ±±
 

95% CI95% CI

Predictors of Major Bleeding

Age >75 (vs. 55-75)

Anemia

CrCl <60mL/min

Diabetes

Female gender

High-risk (ST / biomarkers)

Hypertension

No prior PCI

Prior antithrombotic therapy

Heparin(s) + GPI (vs. Bivalirudin)

1.56 (1.19-2.04) 0.0009

1.89 (1.48-2.41) <0.0001

1.68 (1.29-2.18) <0.0001

1.30 (1.03-1.63) 0.0248

2.08 (1.68-2.57) <0.0001

1.42 (1.06-1.90) 0.0178

1.33 (1.03-1.70) 0.0287

1.47 (1.15-1.88) 0.0019

1.23 (0.98-1.55) 0.0768

2.08 (1.56-2.76) <0.0001

Manoukian SV, Voeltz MD, Feit F et al.  TCT 2006.

Results: The ACUITY Trial PCI PopulationResults: The ACUITY Trial PCI PopulationResults: The ACUITY Trial PCI Population

מציג
הערות מצגת
These data from patients undergoing PCI in the ACUITY randomized trial confirm the findings from the GRACE Registry and also identify “novel” risk factors such as diabetes and anemia.  
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מציג
הערות מצגת
The CRUSADE shows the significant impact of age on bleeding risk.



Excessive Dosing of
 Anticoagulants by Age

Alexander KA, JAMA 2005;294:3108–16.Alexander KA, Alexander KA, JAMAJAMA 2005;294:31082005;294:3108––16.16.
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מציג
הערות מצגת
As these data from CRUSADE demonstrate, one risk factor for bleeding is the excessive dosing of indirect thrombin inhibitors (“heparins”) and glycoprotein IIb/IIIa inhibitors, which is particularly frequent in the elderly population.



A New Concept is Born

Bleeding carries a high risk of death, MI and stroke.
Rate of major bleeding is as high as the rate of death at the acute 

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

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

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

ESC Guidelines for the Management of NSTE-ACS



CRUSADE Bleeding Score NomogramCRUSADE Bleeding Score Score NomogramNomogram

Note: Heart rate is truncated @ <70 bpm;  
CrCl: Cockcroft-Gault

 

is truncated @ >90 mL/min; Prior Vascular disease is defined as prior PAD or stroke

PredictorPredictor RangeRange ScoreScore
Baseline Hematocrit (%) < 31

31-33.9
34-36.9
37-39.9
≥

 

40

9
7
3
2
0

Creatinine Clearance (mL/min) ≤

 

15
>15-30
>30-60
>60-90
>90-120

>120

39
35
28
17
7
0

Heart rate (bpm) ≤

 

70
71-80
81-90
91-100
101-110
111-120
≥

 

121

0
1
3
6
8

10
11

Sex Male
Female

0
8

Signs of CHF at presentation No
Yes

0
7

Prior Vascular Disease No
Yes

0
6

Diabetes Mellitus No
Yes

0
6

Systolic blood pressure (mm Hg) ≤

 

90
91-100
101-120
121-180
181-200
≥

 

201

10
8
5
1
3
5

מציג
הערות מצגת
As seen in this nomogram each predictor receives a score based on the range of that predictor. For example, a patient  with baseline hematocrit of 29 would receive a score of 9. 

To test the reliability of the CRUSADE Bleeding Score, we calculated c-statistics for the Bleeding Score in the derivation and validation cohort.  Like the multivariate regression model, the Crusade Bleeding Score was able to accurately discriminate a patient’s baseline risk of major bleeding w/ a c-statistic of 0.71 in the derivation cohort and c=0.70 in the validation cohort. 



Risk of Major Bleeding Across the Spectrum of Risk of Major Bleeding Across the Spectrum of 
CRUSADE Bleeding ScoreCRUSADE Bleeding Score

p<0.001 for trend; Derivation: C=0.71 Validation: C=0.70

מציג
הערות מצגת
This figure depicts the rate of major bleeding across the spectrum of CRUSADE Bleeding score values.  As you see with the shape of this curve,  the rate of bleeding becomes much higher with the larger values of CRUSADE Bleeding Score.



Risk QuintilesRisk Quintiles



 
Patients were categorized into quintiles of risk groups 
based on their CRUSADE Bleeding Score

 



 
Patients were categorized into quintiles of risk groups Patients were categorized into quintiles of risk groups 
based on their CRUSADE Bleeding Scorebased on their CRUSADE Bleeding Score

Risk N Min Score Max Score Bleeding

Very low 19,486 1 20 3.1%

Low 12,545 21 30 5.5%

Moderate 11,530 31 40 8.6%

High 10,961 41 50 11.9%

Very High 15,210 51 91 19.5%

מציג
הערות מצגת
For the subgroup analysis, patients were divided into approximately equal sized quintiles of risk groups based on their CRUSADE Bleeding Score



AntiAnti--thromboticthrombotic
 
therapytherapy

Aspirin = loading dose 160-325 mg

Aspirin maintenance  -
 

how much?



Study Design, Flow and Compliance
25,087 ACS Patients (UA/NSTEMI 70.8%, STEMI 29.2%)



 

Planned Early (<24 h) Invasive Management with intended PCI


 

Ischemic ECG Δ
 

(80.8%)

 

or ↑cardiac biomarker (42%)

25,087 ACS Patients (UA/NSTEMI 70.8%, STEMI 29.2%)


 

Planned Early (<24 h) Invasive Management with intended PCI


 

Ischemic ECG Δ
 

(80.8%)

 

or ↑cardiac biomarker (42%)

PCI 17,232
(70%)

Angio
 

24,769
(99%)

Angio
 

24,769
(99%)

No PCI 7,855 (30%)

No Sig. CAD 3,616 CABG 1,809 CAD 2,430

Randomized to receive (2 X 2 factorial):
CLOPIDOGREL: Double-dose

 

(600 mg then150 mg/d x 7d then 75 mg/d)  vs

 

Standard dose

 

(300 mg then 75 mg/d)
ASA: High Dose

 

(300-325 mg/d) vs

 

Low dose

 

(75-100 mg/d)

Efficacy Outcomes:
 

CV Death, MI or stroke at day 30
Stent Thrombosis at day 30

Safety Outcomes:
 

Bleeding (CURRENT defined Major/Severe and TIMI Major)
Key Subgroup:

 

PCI v No PCI

Clop in 1st 7d (median)   7d                                    7 d                                      2 d                    7d

Complete 
Followup

 99.8%

Compliance:



Cumulative Hazard Ratios for the Primary Outcome at 30 Days, According to Treatment Group

The CURRENT–OASIS 7 Investigators. N Engl

 

J Med 
2010;363:930-942

מציג
הערות מצגת
Figure 1 Cumulative Hazard Ratios for the Primary Outcome at 30 Days, According to Treatment Group. Data for the primary outcome of death from cardiovascular causes, myocardial infarction, or stroke are shown for patients who received clopidogrel (Panel A) and aspirin (Panel B). Hazard ratios were calculated with the use of a Cox proportional-hazards model.



Major Outcomes at 30 Days, According to Dose of Clopidogrel

The CURRENT–OASIS 7 Investigators. N Engl

 

J Med 2010;363:930-942

מציג
הערות מצגת
Table 2 Major Outcomes at 30 Days, According to Dose of Clopidogrel.



Major Outcomes at 30 Days, According to Dose of Aspirin

The CURRENT–OASIS 7 Investigators. N Engl

 

J Med 2010;363:930-942

מציג
הערות מצגת
Table 3 Major Outcomes at 30 Days, According to Dose of Aspirin.



Conclusions

•
 
In patients with an acute coronary syndrome who were referred for an 
invasive strategy, there was no significant difference between a

 
7-day, 

double-dose clopidogrel regimen and the standard-dose regimen, or 
between higher-dose aspirin and lower-dose aspirin, with respect to the 
primary outcome of cardiovascular death, myocardial infarction, or stroke.



ClopidogrelClopidogrel

Loading dose –
 

how much?

Maintenance –
 

how much?
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confirmed)







Patients with NSTE ACS, Chest discomfort < 24 hours
2 of 3: Age>60, ST Segment Δ,  cardiac markers

Patients with NSTE ACS, Chest discomfort < 24 hoursPatients with NSTE ACS, Chest discomfort < 24 hours
2 of 3: Age>60, ST Segment 2 of 3: Age>60, ST Segment ΔΔ , ,  cardiac markerscardiac markers

Fondaparinux
2.5 mg sc once daily

FondaparinuxFondaparinux
2.5 mg sc once daily2.5 mg sc once daily

Study Design: 
Randomized, Double Blind

ASA, Clop, GP IIb/IIIa, 
planned Cath/PCI as per 

local practice

ASA, Clop, GP ASA, Clop, GP IIb/IIIaIIb/IIIa , , 
planned planned CathCath/PCI as per /PCI as per 

local practicelocal practice
RandomizeRandomize

Enoxaparin
1 mg/kg sc twice daily

EnoxaparinEnoxaparin
1 mg/kg sc twice daily1 mg/kg sc twice daily

Primary: Efficacy: Death, MI, refractory ischemia at 9 days 
Safety: Major bleeding at 9 days
Risk benefit: Death, MI, refractory ischemia, major bleeds 9 days

Secondary: Above & each component separately at day 30 & 6 months
Hypothesis: First test non-inferiority, then test superiority

Primary:Primary: EfficacyEfficacy :: Death, MI, refractory ischemiaDeath, MI, refractory ischemia at 9 days at 9 days 
SafetySafety :: Major bleeding at 9 daysMajor bleeding at 9 days
Risk benefitRisk benefit :: Death, MI, refractory ischemia, major bleeds 9 daysDeath, MI, refractory ischemia, major bleeds 9 days

SecondarySecondary :: Above & each component Above & each component separatelyseparately at day 30 & 6 monthsat day 30 & 6 months
HypothesisHypothesis :: First test nonFirst test non--inferiority, then test superiorityinferiority, then test superiority

Outcomes

PCI< 6 hPCI< 6 h ,, No additional UFHNo additional UFH
PCI >6 hPCI >6 h ,, IV UFHIV UFH
With With IIb/IIIaIIb/IIIa 65 U/kg65 U/kg
Without Without IIb/IIIaIIb/IIIa 100 U/kg100 U/kg

PCI <6 hPCI <6 h :: IV Fonda 2.5 mgIV Fonda 2.5 mg
without without IIb/IIIaIIb/IIIa , 0 with , 0 with IIb/IIIaIIb/IIIa
PCI> 6 hPCI> 6 h :: IV Fonda 2.5 mg withIV Fonda 2.5 mg with
and 5.0 mg without and 5.0 mg without IIb/IIIaIIb/IIIa

Exclude
Age < 21
Any contra-ind to Enox
Hem stroke< 12 mo.
Creat> 3 mg/dL/265 umol/L

N=20,000



Death/MI/RI: Day 9
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Major Bleeding: 9 Days
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Efficacy -Safety Balance
Death/MI/RI/ Maj Bleed: Day 9
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Mortality: Day 30
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Death or MI: 6 Months
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Mortality at 6 Months
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Major Bleeding: 6 Months
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The patient was given ASA, 600 mg Clopidogrel, 
and weight adjusted Enoxaparin

 
BID.

What about up-stream GP IIb/IIIa
 

?

The patient was given 80 mg Atorvastatin
 (MIRACLE, PROVE-IT, ARMYDA-ACS, ARMYDA-

 RECAPTURE).









Study DesignStudy Design

High-risk NSTE ACS
 n = 10,500

 

High-risk NSTE ACS
 n = 10,500

Primary Endpoint: 96-hr Death, MI, Recurrent ischemia requiring 
urgent revascularization, or Thrombotic bailout 

Key Secondary Endpoint: 30-d Death or MI

Primary Endpoint: 96-hr Death, MI, Recurrent ischemia requiring 
urgent revascularization, or Thrombotic bailout

Key Secondary Endpoint: 30-d Death or MI

Placebo / delayed provisional 
eptifibatide pre-PCI

 

Placebo / delayed provisional 
eptifibatide pre-PCI

Routine, early eptifibatide
 (180/2/180)

 

Routine, early eptifibatide
 (180/2/180)

Randomize within 12 hours of presentation
Invasive strategy: 12 to 96 hours after randomization

Randomize within 12 hours of presentation
Invasive strategy: 12 to 96 hours after randomization

2 of 3 high-risk criteria:
1. Age >

 
60 years

2. + CKMB or TnT/I
3. ST 

 
or transient ST 

(Or age 50-59, h/o
 

CVD
and + CKMB or TnT/I)

2 of 3 high-risk criteria:
1. Age >

 
60 years

2. + CKMB or TnT/I
3. ST 

 
or transient ST 

(Or age 50-59, h/o
 

CVD
and + CKMB or TnT/I)

Safety Endpoints at 120 hrs: Bleeding (GUSTO and TIMI scales), 
Transfusions, Stroke, Non-hemorrhagic SAEs 
Safety Endpoints at 120 hrs: Bleeding (GUSTO and TIMI scales), 
Transfusions, Stroke, Non-hemorrhagic SAEs



Kaplan-Meier Curves for Primary EndpointKaplan-Meier Curves for Primary Endpoint
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Safety Results (through 120 hours)Safety Results (through 120 hours)



 

Bleeding (all patients, %)


 

TIMI major
 

2.6
 

1.8      1.42 (1.07-1.89)    0.015


 

TIMI major or minor
 

5.8
 

3.4      1.75 (1.43-2.14)  <0.001


 

GUSTO severe
 

0.8
 

0.9      0.99 (0.64-1.55)    0.97


 

GUSTO moderate or severe
 

7.6
 

5.1      1.52 (1.28-1.80)  <0.001


 

PRBC transfusion
 

8.6
 

6.7      1.31 (1.12-1.53)    0.001


 

Bleeding (CABG)


 

Re-operation for bleeding (%)    6.0
 

8.4      0.70 (0.39-1.27)    0.24 


 

Chest tube output (mL/24 H)     720
 
770

 
--

 
0.41



 

Thrombocytopenia (<100K, %)  3.3
 

2.8
 

1.19 (0.93-1.51)    0.17


 

Stroke (total, %)
 

0.6
 

0.8      0.79 (0.48-1.30)    0.36
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Selection of Initial Treatment Strategy: Initial 
Invasive Versus Conservative Strategy

Invasive Recurrent angina/ischemia at rest with low-level activities despite intensive 
medical therapy

Elevated cardiac biomarkers (TnT or TnI)

New/presumably new ST-segment depression

Signs/symptoms of heart failure or new/worsening mitral regurgitation

High-risk findings from noninvasive testing

Hemodynamic instability

Sustained ventricular tachycardia

PCI within 6 months

Prior CABG

High risk score (e.g., TIMI, GRACE)

Reduced left ventricular function (LVEF < 40%)

Conservative Low risk score (e.g., TIMI, GRACE)

Patient/physician presence in the absence of high-risk features



When would you send him to cath? 

Immediately? 

On the next day? 

Within 2-5 days? 



Preliminary Results

Time
 
to catheterization

 
(hrs)TimeTime

 
to to catheterizationcatheterization

 
((hrshrs))

EARLYEARLY LATELATE
FRISC 2 (1999) 96 408
TRUCS (2000) 48 120
TIMI-18 (2001) 22 79

VINO (2002) 6 1464
RITA 3 (2002) 48 1020
ELISA (2003) 6 50

ISAR-COOL (2003) 3 86
ICTUS (2005) 23 283

TIME-ACS (2008) 14 50
ABOARD (2009) Immediate Next

 
morning



Preliminary Results

A A MulticenterMulticenter
 
Randomized Trial ofRandomized Trial of

Immediate Versus Delayed Invasive StrategyImmediate Versus Delayed Invasive Strategy
in Patients with Nonin Patients with Non--ST Elevation ACSST Elevation ACS

Angioplasty to Blunt the rise Of troponin
in Acute coronary syndromes Randomized 
for an immediate or Delayed intervention

G. Montalescot, on behalf
 

of
 

the
 

ABOARD investigators

JAMA. 2009;302(9):947-954



Preliminary Results

ABOARD study
 
designABOARD ABOARD studystudy
 
designdesign

NSTENSTE--ACS ACS 
2 2 ofof

 
3 3 CriteriaCriteria: : IschemicIschemic

 
symptomsymptom, ST, ST--T change, T change, troponintroponin

 
riserise

withwith
 
TIMI score TIMI score >>

 
33

ImmediateImmediate
 
cathcath NextNext

 
dayday

 
cathcath

AllAll PCIsPCIs on on abciximababciximab

11--month month FollowFollow--upup

IVRS  RANDOMIZATIONIVRS  RANDOMIZATION



Preliminary Results
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Preliminary Results

Composite Composite IschemicIschemic
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Preliminary Results

Safety
 
outcomes

 
at

 
1 monthSafetySafety

 
outcomesoutcomes

 
atat

 
1 1 monthmonth

Immediate Delayed PP

Major bleeding at 1 month, (%)Major bleeding at 1 month, (%) 4.0 6.8 0.250.25

NonNon--CABG related major bleeding, CABG related major bleeding, 2.3 5.1 0.260.26

CABGCABG--related major bleedingrelated major bleeding 1.7 1.7 1.001.00

Transfusion Transfusion >>
 

2 units2 units 3.4 5.6 0.320.32

Transfusion Transfusion >>
 

5 units5 units 1.1 1.1 1.001.00

Thrombocytopenia at 1 month, (%)Thrombocytopenia at 1 month, (%) 2.9 4.5 0.410.41

NonNon--CABGCABG
 

thrombocytopenia,thrombocytopenia,
 

(%)(%) 2.3 4.0 0.540.54

PostPost--CABGCABG
 

thrombocytopenia,thrombocytopenia,
 

(%)(%) 0.6 0.6 1.001.00



The patient underwent PCI with support of 
Eptifibatide. Four hours later –

 
upper GI 

bleeding with HB drop from 13.5 to 8.5 gr%. 
Hemodynamically

 
stable, moderate CP post 

PCI with 1 mm ST depression. 

What is the next step? 



►►
 
Do blood transfusions have predictive value?Do blood transfusions have predictive value?

►►
 
Do blood transfusions correct negative Do blood transfusions correct negative 
impact of bleeding?impact of bleeding?

Bleeding in ACS

Questions to be answered:Questions to be answered:

מציג
הערות מצגת
Blood transfusion is one of the most readily available treatments for bleeding.  While it is logical to assume that this may correct the negative impact of bleeding, it is important to review the available evidence on transfusion and outcomes in ACS patients.



30-Day Survival By Transfusion Group30-Day Survival By Transfusion Group

Rao SV, et. al., JAMA 2004;292:1555–1562Rao SV, et. al., Rao SV, et. al., JAMAJAMA 2004;292:15552004;292:1555––15621562

Transfusion in ACSTransfusion in ACS

N=24,111N=24,111N=24,111

מציג
הערות מצגת
In this study of 24,111 ACS patients taken from 4 large randomized clinical trials, patients who received a blood transfusion had markedly worse 30-day mortality compared with those who did not receive a transfusion.



Adjusted Risk of InAdjusted Risk of In--Hospital Outcomes Hospital Outcomes 
By Transfusion Status*By Transfusion Status*

*Non-CABG patients onlyYang X, J Am Coll Cardiol 2005;46:1490–5.Yang X, Yang X, J Am J Am CollColl CardiolCardiol 2005;46:14902005;46:1490––5.5.

N=74,271 ACS patients from CRUSADEN=74,271 ACS patients from CRUSADE

מציג
הערות מצגת
The association between transfusion and adverse outcomes in patients with NSTEACS is corroborated by a study of 74,271 ACS patients from the CRUSADE Registry.  Transfusion was associated with an increased risk for in-hospital death and in-hospital death or MI.



Eptifibatide
 

& ASA were discontinued. 
Omeprazole, increased dose of beta blockers, 
nitrates were given. Pain & ECG changes 
resolved. 

Discharged home after endoscopy
 

revealed 
gastritis only, with clopidogrel 75 mg/day and 
ASA 75 mg/day. 

Addendum
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