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 2738 pts with NQMI      
( CK- MB ≥ 1.5 UNL)

 

247 pts (9%)                   
Recurrent ischemia/ CHF 
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Randomization 48-72 hr after 
admission
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FRISC II – death or MIFRISC II – death or MI

Lancet 1999
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RITA 3 – 5 year resultsRITA 3 – 5 year results

Fox et al. Lancet 2005
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ICTUSICTUS

N=1200 NSTE-ACS + elevated TnTN=1200 NSTE-ACS + elevated TnT
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ICTUS – 1 year resultsICTUS – 1 year results

De Winter et al, NEJM 2005
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ICTUS – 3 year resultsICTUS – 3 year results

Hirsch et al, Lancet 2007
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? “How Early is “Early
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If brute force isn’t working



 

ISAR-COOL study - Pre-procedural outcome
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ISAR-COOL study - Post-procedural outcome
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ISAR-COOL study – 30 days Outcome

Neumann, JAMA 2003
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Selection of Initial Treatment Strategy:Selection of Initial Treatment Strategy:
Invasive Versus Conservative StrategyInvasive Versus Conservative Strategy

UA/NSTEMI ACC/AHA guidelines. Circulation 2007
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CURE

Clopidogrel 75mg q.d. 
+ ASA 75-325 mg q.d.* 

(6259 patients)
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* In combination with other standard therapy The CURE Trial InvestigatorsThe CURE Trial Investigators. N Engl J Med. 2001;345:494-502.

Study DesignStudy Design
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* In combination with standard therapy

Mehta, SR. et al for the CURE Trial Investigators. Lancet. August 2001.

Composite of cardiovascular death or MI from randomization to enComposite of cardiovascular death or MI from randomization to end of followd of follow--upup

Overall LongOverall Long--Term ResultsTerm Results
PCIPCI--CURECURE



  

Effectiveness of Clopidogrel pre-treatment

PCI-Cure, Credo, PCI-Clarity meta-analysis (7000 pts 
vast majority presented with ACS)

v

JAMA 2005;294:1224-1232
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Study Design
At least 2 of 3 required:At least 2 of 3 required:

A

• Age Age ≥≥ 60 60

 

• ST ST ↑↑ (transient) or  (transient) or ↓↓
• (+) CK-MB or Troponin(+) CK-MB or Troponin

Enoxaparin IV Heparin

Primary endpoint: Death or MI at 30 days

High-Risk
ACS Patients

RandomizeRandomize
(n = 10,000)(n = 10,000)

(

Early invasive strategy
Other therapy per AHA/ACC Guidelines
(ASA, β-blocker, ACE, clopidogrel, GP IIb/IIIa)

)

60 U/kg 60 U/kg →→ 12 U/kg/hr 12 U/kg/hr  
(aPTT 50-70 sec)(aPTT 50-70 sec)

(

1 mg/kg SC Q12H1 mg/kg SC Q12H
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Efficacy and Safety Outcomes
 Consistent antithrombotic treatment
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Mahaffey et al JAMA 2005;294:2594-2600
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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



OASIS-5 
Event rate at 30 days
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OASIS-5 
Event rate at 6 months
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 Guiding Catheter Thrombosis
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Consequences of Catheter 
Thrombosis
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at 6 Months
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Clinical Implications 
Treating 1000 NSTE ACS patients with Treating 1000 NSTE ACS patients with 
fondaparinux instead of enoxaparin prevents:fondaparinux instead of enoxaparin prevents:

-- 10 deaths or MI10 deaths or MI
-- 4 strokes4 strokes
-- 25 major bleeds25 major bleeds

THE OASIS 5 TRIAL CLEARLY DEMONSTRATES THE OASIS 5 TRIAL CLEARLY DEMONSTRATES 
THAT FONDAPARINUX IS THE PREFERRED THAT FONDAPARINUX IS THE PREFERRED 
ANTICOAGULANT FOR TREATMENT OF ACSANTICOAGULANT FOR TREATMENT OF ACS



    

BivalirudinBivalirudin
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Study Design – First Randomization

A
ng

io
gr

ap
hy

 w
ith

in
 7

2h

Aspirin in all
Clopidogrel

dosing and timing
per local practice

UFH or
Enoxaparin
+ GP IIb/IIIa

Bivalirudin
+ GP IIb/IIIa

Bivalirudin
Alone

R*

R
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(Primary Endpoint Measures (ITT
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Mortality: 524 Total Deaths at 1 YearMortality: 524 Total Deaths at 1 Year
UFH/Enoxaparin + GPI vs. Bivalirudin + GPI UFH/Enoxaparin + GPI vs. Bivalirudin + GPI 

vs. Bivalirudin Alonevs. Bivalirudin Alone
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ESC and ACC/AHA NSTE ACS Guidelines 2007ESC and ACC/AHA NSTE ACS Guidelines 2007  
Anticoagulant Therapy for an Anticoagulant Therapy for an 

Urgent Invasive ApproachUrgent Invasive Approach

IBNot recom-
mendedFondaparinux

IBIBBivalirudin

IAIIa-BEnoxaparin

IAICUFH

ACC/AHAESC

Bassand JP, et al. Bassand JP, et al. Eur Heart J. Eur Heart J. 2007;28:1598-1660.2007;28:1598-1660.

2

Anderson JL, et al. Anderson JL, et al. CirculationCirculation. 2007;116:e148-304.. 2007;116:e148-304.

.

LMWH recommendation limited to enoxaparin.LMWH recommendation limited to enoxaparin.



    

ESC and ACC/AHA NSTE ACS Guidelines 2007ESC and ACC/AHA NSTE ACS Guidelines 2007  
Anticoagulant Therapy for a Anticoagulant Therapy for a 

Conservative ApproachConservative Approach

LMWH recommendation limited to enoxaparin.LMWH recommendation limited to enoxaparin.

IB IAFondaparinux

IAIIa-BEnoxaparin

IAICUFH

ACC/AHAESC

Bassand JP, et al. Bassand JP, et al. Eur Heart J. Eur Heart J. 2007;28:1598-1660.2007;28:1598-1660.

2

Anderson JL, et al. Anderson JL, et al. CirculationCirculation. 2007;116:e148-304.. 2007;116:e148-304.

.



    

GP IIB/IIIAGP IIB/IIIA



    

pts 2022
an episode of angina ≤ 48 hrs

angiographic lesions requiring PCI
: at least one of the following

:

•elevated troponin T level
•new ST-segment depression of ≥0.1 mV
•transient (<20 minutes) ST-segment elevation of ≥0.1 m V

AbciximabAbciximab
(n=1012(n=1012

(

PlaceboPlacebo
n=1010n=1010

n

Pre-treatment with high dose (600mg) clopidogrel at least 2 hours Pre-treatment with high dose (600mg) clopidogrel at least 2 hours 
pre-procedurepre-procedure

ISAR-REACT IIISAR-REACT II
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p<0.05
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ISAR-REACT 2 Trial : Endpoints
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Major Bleeding Minor Bleeding Transfusion
Abciximab Placebo

In-hospital Major and Minor Bleeding  (%)

I

p=NS

ISAR-REACT 2 Trial: In-hospital Major and Minor 
Bleeding



    

GP IIb/IIIa Inhibitors Reduce
Mortality in Pts With Diabetes

30-Day Mortality – Diabetic Patients30-Day Mortality – Diabetic Patients





SummarySummary
NSTE-ACSNSTE-ACS

Risk stratification is of major importanceRisk stratification is of major importance

Major role of clopidogrelMajor role of clopidogrel

LMWH ≥ UFHLMWH ≥ UFH

New antithrombotics are equivalent to UFH + New antithrombotics are equivalent to UFH + 
GP IIB/IIIA with less bleedingGP IIB/IIIA with less bleeding

GP IIb/IIIa inh for high risk pts (DEM) GP IIb/IIIa inh for high risk pts (DEM) 
undergoing PCIundergoing PCI



    

Balancing efficacy 
and safety



””Major” Bleeding: Incidence in ACS Major” Bleeding: Incidence in ACS 
Clinical TrialsClinical Trials
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Bleeding & OutcomesBleeding & Outcomes
Kaplan–Meier Curves for 30-Day Death, Kaplan–Meier Curves for 30-Day Death, 

(Stratified by Bleed Severity (GUSTO(Stratified by Bleed Severity (GUSTO

((

Rao SV, et al. Rao SV, et al. Am J CardiolAm J Cardiol. 2005;96:1200-1206.. 2005;96:1200-1206.
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Major Bleeding (ACUITY) in ACSMajor Bleeding (ACUITY) in ACS
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Patients without major bleedingPatients without major bleeding
Patients with major bleedingPatients with major bleeding 7.3%7.3%

1.2%1.2%

Manoukian SV, et al. Manoukian SV, et al. J Am Coll CardiolJ Am Coll Cardiol. 2007;49:1362-1368.. 2007;49:1362-1368.
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Influence of Major Bleeding and MI in the First Influence of Major Bleeding and MI in the First 
30 Days, on Risk of Death Over 1 Year30 Days, on Risk of Death Over 1 Year

P(HR (95% CI

(

HR ± 95% CI

Major bleeding (3.72 – 2.24) 2.89

(

0.0001 >

0

Myocardial infarction (3.27 – 1.87) 2.47

(

0.0001 >

0

Cox model adjusted for baseline predictors, with non-CABG major bleeding 
and MI as time-updated covariates
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European Society of Cardiology, 2007.European Society of Cardiology, 2007.



      Bleeding confers significant, independent Bleeding confers significant, independent 
risk for both short- and long-term morbidity risk for both short- and long-term morbidity 

and mortalityand mortality



MIRACL study design
Prospective, randomised, multicentre, double-blindProspective, randomised, multicentre, double-blind

3,086 3,086 patientspatients

80 80 mg atorvastatin, commenced mg atorvastatin, commenced 
within 24–96 h of eventwithin 24–96 h of event

Follow up at 2, 6 and 16 weeks for Follow up at 2, 6 and 16 weeks for 
endpoints, ECG, labs and AEsendpoints, ECG, labs and AEs

Inclusion criteriaInclusion criteria
NSTEMI/UA NSTEMI/UA 

in previous 1–4 daysin previous 1–4 days

Exclusion criteriaExclusion criteria
• Serum cholesterol >7 mmol/L Serum cholesterol >7 mmol/L 

(270 mg/dL)(270 mg/dL)

(

• Concurrent or previous Concurrent or previous 
interventional therapy interventional therapy 
< (6 months) or surgery < (6 months) or surgery 

(3 months)(3 months)

(

• Concurrent lipid-lowering Concurrent lipid-lowering 
therapytherapy

• Any agent likely  to induce Any agent likely  to induce 
rhabdomyolysis when taken rhabdomyolysis when taken 
with statinswith statins

Placebo, commenced within Placebo, commenced within 
24–96 h of event24–96 h of event

JAMA 2001;285:1711-8

 



MIRACL study design
Prospective, randomised, multicentre, double-blindProspective, randomised, multicentre, double-blind

3,086 3,086 patientspatients

80 80 mg atorvastatin, commenced mg atorvastatin, commenced 
within 24–96 h of eventwithin 24–96 h of event

Follow up at 2, 6 and 16 weeks for Follow up at 2, 6 and 16 weeks for 
endpoints, ECG, labs and AEsendpoints, ECG, labs and AEs

Inclusion criteriaInclusion criteria
NSTEMI/UA NSTEMI/UA 

in previous 1–4 daysin previous 1–4 days

Exclusion criteriaExclusion criteria
• Serum cholesterol >7 mmol/L Serum cholesterol >7 mmol/L 

(270 mg/dL)(270 mg/dL)

(

• Concurrent or previous Concurrent or previous 
interventional therapy interventional therapy 
< (6 months) or surgery < (6 months) or surgery 

(3 months)(3 months)

(

• Concurrent lipid-lowering Concurrent lipid-lowering 
therapytherapy

• Any agent likely  to induce Any agent likely  to induce 
rhabdomyolysis when taken rhabdomyolysis when taken 
with statinswith statins

Placebo, commenced within Placebo, commenced within 
24–96 h of event24–96 h of event

JAMA 2001;285:1711-8

 



Blood lipids

Total cholesterolTotal cholesterol

LDL cholesterolLDL cholesterol

HDL cholesterolHDL cholesterol

TriglyceridesTriglycerides

206206

124124

4646

182182

217217
(+7%)(+7%)

135135
(+12%)(+12%)

4646
(+4%)(+4%)

187187
(+9%)(+9%)

(

147147
(-27%)(-27%)

7272
(-40%)(-40%)

4848
(+5%)(+5%)

139139
(-16%)(-16%)

(

BaselineBaseline
Mean of both groupsMean of both groups

mg/dlmg/dl

End of study End of study 
PlaceboPlacebo                             Atorvastatin Atorvastatin

  mg/dl (% change)mg/dl (% change)
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Adapted from Schwartz GG et al. JAMA. 2001;285:1711-1718.

 

*Combined primary end point=death, nonfatal AMI, cardiac arrest with resuscitation, or recurrent symptomatic myocardial 
ischemia requiring  emergency rehospitalization.                                                                                                                             

                                                    RRR=relative risk reduction.

 

Occurrence of primary combined end point*

MIRACL: Atorvastatin Significantly Reduced MIRACL: Atorvastatin Significantly Reduced 
Recurrence of Ischemic Events in Patients With ACSRecurrence of Ischemic Events in Patients With ACS

■ Death (any cause)Death (any cause)

D

■ Non-fatal MINon-fatal MI
■ Resuscitated cardiac arrestResuscitated cardiac arrest
■ Worsening angina with new Worsening angina with new 

objective evidence and urgent objective evidence and urgent 
rehospitalisationrehospitalisation

Primary combined end pointPrimary combined end point*



MIRACL: fatal or nonfatal stroke
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Safety

                            AtorvastatinAtorvastatin
PlaceboPlacebo

                                      n=1538n=1538   
n=1548n=1548

n

Elevated liver transaminasesElevated liver transaminases
(>3 times ULN on 2 occasions)(>3 times ULN on 2 occasions)  2.5% 2.5%       
0.6%0.6%

0

MyositisMyositis
(with CK >10 times ULN(with CK >10 times ULN
on 2 occasions) on 2 occasions)   0%  0%     0%    0%

 



Standard medical therapyStandard medical therapy

PravastatinPravastatin
40 mg qhs40 mg qhs

AtorvastatinAtorvastatin
80 mg qhs80 mg qhs

PROVE IT study design

Double-blind, randomised, 4,000 patients with ACS Double-blind, randomised, 4,000 patients with ACS 
<10 days and total cholesterol <240 mg/dL (6.2 mmol/L)<10 days and total cholesterol <240 mg/dL (6.2 mmol/L)

<

Follow-up visit 30 daysFollow-up visit 30 days

Minimum duration 18 monthsMinimum duration 18 months

Cannon CP et al. Cannon CP et al. N Engl J MedN Engl J Med. 2004;350:1495-1504.. 2004;350:1495-1504.

.



16% RRR 
in 
composite 
end point
P=.005

=

PROVE IT: Early and Sustained Benefit With 
Atorvastatin Compared With Pravastatin

Occurrence of primary composite end point
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Ray KK et al. J Am Coll Cardiol. 

2005;46:1405-1410.
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TIMI IIIBTIMI IIIB

Circulation 1994

C

N=1473

N

Invasive
N=740

N

Angio at 18-24hr

Conservative
N=733

N

Angio for spont or
inducible ischemia

AngiographyAngiography 98%98% 64%64%

6

Revascularization 6wRevascularization 6w 61%61% 49%49%

4

CABGCABG 25%25% 24%24%

2

PTCAPTCA 41%41% 26%26%

2

                            Time to                1.5d                                    7.1dTime to                1.5d                                    7.1d
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2457 Pts                                           
              Intermediate-high risk 

Pts with USA/NQMI

Fragmin for 5 days or until procedure when done 
Statins (55%), ACEI (25%) were recommended     
 Abciximab use during PCI was encouraged

Invasive Therapy      Coservative Therapy      
1222 Pts                        1235 Pts
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Invasive vs. Conservative Management of UA/NSTEMI in 
TACTICS-TIMI 18 Stratified by Age
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INV Better CONS Better

CONCON   INV  INV      OROR
(%)(%)   (%)  (%)  

  4.8 4.8   5.0    5.0  1.071.07
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10.310.3   7.8  7.8 0.730.73
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21.621.6 10.810.8 0.44*0.44*
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Age GroupAge Group      (n)      (n)
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(
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Age > 75Age > 75 (278)(278)
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Efficacy of Invasive Strategy Across Age Subgroups

in TACTICS-TIMI 18
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CURE
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Anticoagulants Recommended 
by Both Guidelines

UFH

Enoxaparin

Fondaparinux

Bivalirudin

Bassand JP, et al. Eur Heart J. 2007;28:1598-1660.Bassand JP, et al. Eur Heart J. 2007;28:1598-1660.
Anderson JL, et al. Circulation. 2007;116:e148-304.Anderson JL, et al. Circulation. 2007;116:e148-304.



  

:תיאור מקרה

:

62.בן 

.

.סכרת מטופלת פומית- ברקע

.

. – אירוע כלילי קל כשנה טרם קבלתו הנוכחיתמעברו

.

),inferior STEMI( התקבל כעת בתמונה של אוטם חד 
.כשלוש שעות לאחר תחילת התלונות

.

במהלך הפנוי.הפרין ונטרטים,ן באספריו"טופל בנט
כ ובמקביל"ממ\80 ד עד "הידרדרות מהירה של ערכי ל

בחילות והקאות ובהמשך ירידה במצב,הזעה ניכרת
.ההכרה

.

חוור עם,קר מזיע-40\70,ד"ל, מ החולה שקוע"בקבלה בח
.גודש צווארי,כחלון בקצוות

.
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Pathogenesis of ACS/NSTEMI
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