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The challenge of UAP/NSTEMI

• 3 million ACS events occur annually worldwide

• 30 to 40% of all diagnosed MIs are non–ST-segment 
elevation

• Up to 15% of patients die or suffer subsequent MI before
hospital discharge

• Up to 11% of patients progress to MI or death within 
30 days



PHYSIOPATHOLOGY 
ATHERO-THROMBOSE ?

« L’homme vit avec son 
Athérosclérose

mais meurt de son Athéro-
thrombose »



CAILLOT TUEUR





Pathophysiology of 
Acute Coronary Syndromes

Adapted from Fuster V et al N Engl J Med 1992;326(4):242-250; Lefkovits J et al N Engl J Med 1995;332(23):1553-1559;
Coller BS et al Thromb Haemost 1995;74(1):302-308.

Plaque rupture Fibrinogen-mediated platelet aggregation

Platelet adhesion
and activation

Platelet-rich thrombus
formation and vessel 

occlusion

Acute 
coronary
syndrome

Fibrinogen

GP IIb/IIIa receptor

Fibrin

Key to figures



Rationale for Use: Pharmacologic 
Intervention in Thrombosis

UFH=unfractionated heparin.
LMWH=low-molecular-weight heparin
ADP=adenosine diphosphate.
TFPI=tissue factor pathway inhibitor 

Selwyn A. Am J Cardiol. 2003;91:3H-11H.

Coagulation 
cascade

Platelets
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Thienopyridines

GP IIb/IIIa 
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Thrombolytics
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Direct thrombin
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Platelets

A2 vWF ADP

Activated platelets

Fibrinogen cross-linking

Platelet aggregation

Aspirin

Fibrinogen Fibrin Fibrin
degradation

Collagen Leukocytes

TFPI

Anti-th
rombin

Anti-thrombin

Thromboxane

Plasmin
Thrombus



Potential Mechanisms for Plaque Passivation
with GP IIb/IIIa Receptor Blockade

• Profound control of the thrombotic process interrupting 
the atherothrombotic process.

• Prevention of platelet-leukocyte interaction blocking the 
connection between thrombosis and inflammation.



Prevention of Platelet-leukocyte 
Interaction with Tirofiban

† P<0.05 vs before
‡ P<0.01 vs before
Xiao Z, et al.  Thromb Haemost. 1999;81:281-285.
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CRP Levels and Tirofiban Therapy
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Ercan E, et al. Am Heart J. 2004;147:e1.
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GP IIb/IIIa Antagonists Inhibit Inflammation 
through Blockade of sCD40L

Nannizzi-Alaimo L, et al. Circulation. 2003;107:1123-1128.
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GP IIb/IIIa Inhibitors Improve 
Vascular Nitric Oxide Bioavailability

FBF=forearm blood flow.
L-NMMA=NG-monomethyl-L-arginine.

Heitzer T, et al. Circulation. 2003;108:536-541.
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Summary

• GP IIb/IIIa inhibitors have effects in 
factors beyond platelet aggregation

• These effects may potentially contribute 
to their efficacy



EVIDENCE BASED MEDECINE



META-ANALYSIS for the use of IV GP IIb/IIIa
inhibitors in coronary artery disease

Pooled analysis of 21 trials involving various groups of patients with 
ischemic heart disease (50 000 pts) The GP IIb/IIIa inhibitor 
significantly reduced the combined end point of death, nonfatal MI, or 
urgent revascularization at 30 days in :

-Those undergoing a percutaneous coronary intervention
(relative risk reduction 33 % )

-Those with a non ST segment elevation ACS
( relative risk reduction 11 % )

-Those with an acute ST segment elevation MI treated with 
angioplasty. 
( relative reduction 49 % )

Sabatine, MS, Jang, IK. The use of glycoprotein IIb/IIIa inhibitors in patients with coronary artery disease. Am J Med 2000;109:224. 



META-ANALYSIS for the use of IV GP IIb/IIIa
inhibitors in non-ST elevation ACS

6 randomized trials of 31,400 patients who did not 
undergo early (<48 hours) revascularization during 
study drug infusion The following results were 
observed:

• A significant 17% reduction in the combined end 
point (death or MI) at five days.

• The benefit of therapy was limited to:
- The patients with a positive troponin T or I.

Platelet glycoprotein IIb/IIIa inhibitors in acute coronary syndromes: a meta-analysis of all major randomised clinical trials.
Boersma E; & al.Lancet 2002 Jan 19;359(9302):189-98.



META-ANALYSIS for the use of IV GP IIb/IIIa
inhibitors in non-ST elevation ACS in Diabetics

6 randomized trials, 6458 diabetic patients. (PRISM, PRISM-
PLUS, PARAGON A, PARAGON B, PURSUIT, and GUSTO 
IV)

-A significant 26% reduction in 30-day mortality (6.2 vs 4.6 % 
p=0,007). 

-A significant 70% reduction in 30-day mortality was also seen 
in those undergoing a percutaneous coronary intervention n= 
1279 pts (4 vs 1.2 %, p=0,002). 

Roffi, M, Chew, DP, Mukherjee, D, et al. Platelet glycoprotein IIb/IIIa inhibitors reduce mortality in diabetic patients with 
non-ST-segment-elevation acute coronary syndromes. Circulation 2001; 104:2767. 



• Substantial benefit in patients who undergo PCI.
• Modest or Questionable benefit in patients who are 

not routinely scheduled to undergo PCI 
-unless they are diabetics.
-unless they are at high risk.

• They are associated with a small but significant 
increase in major bleeding (2.4 vs 1.4 %) but no 
increase in intracranial bleeding (0.09 vs 0.06 %).

Platelet glycoprotein IIb/IIIa inhibitors in acute coronary syndromes: a meta-analysis of all major randomised clinical trials.
Boersma E; & al.Lancet 2002 Jan 19;359(9302):189-98.

META-ANALYSIS for the use of IV GP IIb/IIIa inhibitors 
in non-ST elevation ACS 

CONCLUSION



Cost-effectiveness of the use of IV GP IIb/IIIa
inhibitors in non-ST elevation ACS

• In PURSUIT, the incremental cost-effectiveness ratio for 
eptifibatide was $16,491 per year of life saved; 

• In PURSUIT Patients who were admitted to a community 
hospital were less likely to require transfer to a tertiary 
hospital for an invasive procedure . 

• In PRISM-PLUS, the cost-saving with tirofiban was 
largely due to a reduction in the in-hospital costs of 
treating refractory angina and myocardial infarction.

�These observations suggest that the routine 
addition of intravenous GP IIb/IIIa inhibitors to 
the standard care of patients with an ACS is 
economically justifiable. 

-Cost-effectiveness of platelet glycoprotein IIb/IIIa inhibition with eptifibatide in patients with non-ST-elevation acute coronary 
syndromes. Mark DB;Topol EJSO - Circulation 2000 Feb 1;101(4):366-71
-Economic assessment of tirofiban in the management of acute coronary syndromes in the hospital setting: an analysis based on 
the PRISM PLUS trial.Szucs TD; Meyer BJ; Kiowski W. Eur Heart J 1999 Sep;20(17):1253-60



? In Acute Coronary Syndrome 
without ST segment elevation ⇒

increasingly aggressive approach?



Routine VS selective invasive strategies in patients 
with acute coronary syndromes: 

meta-analysis of randomized trials.

• 7 trials (N = 9212 patients) were eligible.
• Overall, (death or MI) was reduced:

– (14.4%) in the selective invasive group
– (12.2%) in invasive group P = 0.001.

• Non significant trend toward fewer deaths (6.0% vs 5.5%; P 
= 0.33)

• Highest benefit in High-risk patients with elevated cardiac 
biomarker levels at baseline

• No significant benefit in lower-risk patients with negative 
baseline marker levels.

Mehta SR, Cannon CP, Fox KA, Wallentin L, Boden WE, Spacek R, Widimsky P, McCullough PA, Hunt D, 
Braunwald E, Yusuf S.
JAMA. 2005 Jun 15;293(23):2908-17.



FOLLOW UP

• Mean meta-analysis F.U. 17 months: 
– 33% reduction in severe angina; P<.001 
– 34% reduction in rehospitalization P<.001) 

with a routine invasive strategy.

• Longest F.U. RITA 3, at 5 years 
cardiovascular death is reduced by 32%
p=0.026

Five years outcome of an interventional strategy in NSTE ACS, Rita 3 randomized trial.
Lancet 2005; 366:914-920



OPTIMAL STRATEGY FOR 
UA/NSTEMI 2005

CONSERVATIVE
N=920

INVASIVE
N=7018

VANQWISH
MATE
TIMI III B
ICTUS

ISAR-COOL
VINO
TRUCS
TACTICS-TIMI 18
FRISC II
RITA 3

N=2874



IN ACS
Be

Invasive not Conservative
mainly with high risk patients



? Cooling-off or plaque passivation by an 
extended period of antithrombotic

treatment before PCI might reduce the risk 
associated with the procedure ?



ISAR-COOL

The Intracoronary Stenting with
Antithrombotic Regimen 

Cooling-off trial

American Heart Association Scientific Sessions Nov 
2002, Neumann FJ.



N= 410 pts, typical angina.

ST segment depression (65%) and /or Troponin
T elevation ⊇ 0,03 mcg/l (67%)

Patients & methods



Antithrombotic pretrT for 72 to 120 hours
(cooling- off)  n= 207

VS
Antithrombotic pretrT for < 6 hours (early 

intervention) n=203

Patients & methods



-Antithrombotic pretreatment for both:
Aspirin IV 500mg then 100 mg bid
Clopidogrel 600 mg loading dose then 75mg bid.
Tirofiban (10mcg/ kg bolus then 0,10 mcg/kg/min for 24 hours.
Heparin ( 60 U/kg, infusion PTT 60-85s)

-Peri-interventional treatment:
Tirofiban (0,15 mcg/kg/min for 24 hours).
Heparin ( 60 U/kg)
Aspirin 100 mg bid indefinitely
Clopidogrel 75 mg bid for 5 days then 1 a day for 4 weeks

Patients & methods



-Similar major baseline characteristics

-Median time to KT was 
2 . 4  h o u r s i n  t h e  e a r l y  i n t e r v e n t i o n  g r o u p  

V S
8 6  h o u r s i n  t h e  c o o l i n g -o f f  g r o u p

Patients & methods



Results
Primary endpoint, combined death and non fatal MI 

within 30 days

0.233 (1.5%)0Death

0.01221 (10.1%)12 (5.9%)Non fatal MIs

0.0424 (11.6%)12 (5.9%)Death & non 
fatal MIs

pCooling
Off
N= 207

Early
Intervention
N= 203



Results
The entire benefit was gained by shortening the 

cooling-off phase

0.961111Events After KT

0.002 131Events Between 
study entry and 
KT

pCooling
Off
N= 207

Early
Intervention
N= 203



Results

- No cooling-off effect of plaque passivation.

- Bleeding requiring transfusion 3.4% in the cooling-off 
group VS 1 % in the early intervention group

- No significant differences in non cardiac complications.

- Similar results for subgroups with or without ST 
depression or positive troponin at inclusion



Conclusion

Extended period of antithrombotic pretreatment 
is unnecessary in patients with ACS and may 
even increase the risk to the patients

IN PRACTICE � Straight to the cath lab as 
soon as possible.



INVASIVE IS BETTER 
BUT 

IMMEDIATE INVASIVE IS 
BEST



RECOMMENDATIONS





The ACC/AHA guidelines 2002 and the ACCP 
Consensus Conference 2004

recommended for NSTEMI or UA

• GP IIb/IIIa inhibitor should be given to patients in whom PCI is 
going to be done or is planned. 

• If no PCI, the use of a GP IIb/IIIa inhibitor should be primarily 
limited to those at high-risk for further cardiac events:
- Elevated levels of troponin I or T which.
- Patients with a high TIMI risk score.
- Patients with continuing ischemia or other high-risk features .

• The GP IIb/IIIa inhibitor infusion should be initiated on 
presentation and continued for 48 to 72 hours or until PCI .



Clinical s u s p icio n o f A CS
Physical examination, (Echocardiogram)

ECG monitoring, Blood samples

No persistent
ST-Segment elevation

No persistent
ST-Segment elevation

Gp2b/3a
Cor. Angiography

Gp2b/3a
Cor. Angiography

Low riskLow riskHigh riskHigh risk

PositivePositive NegativeNegative

Stress test
Cor. angiography

Heparin (LMWH or UFH), ASA,
Clopidogrel*, Betablockers, 

Nitrates

Heparin (LMWH or UFH), ASA,
Clopidogrel*, Betablockers, 

Nitrates

2nd troponin measurement2nd troponin measurement

* omit c l op id og e l if  th e p a tie n t is l ik e l y to g o to C A B G  w ith in 5  d a y s

PCI, CABG or m e d i c a l m a n a g e m e n t D e p e n d i n g
u p on c l i n i c a l a n d a n g i og ra p h i c f e a t u re s

Persistent
ST-Segment elevation

Persistent
ST-Segment elevation

Undetermined
diagnosis

Undetermined
diagnosis

Thrombolysis
PCI

Thrombolysis
PCI

ASAASA

•Patients with recurrent ischemia or
•Recurrent chest pain or
•Dynamic ST-segment changes or
(ST-segment depression or transient
ST segment elevation)
•Early post infarction unstable angina
or
•Elevated troponin levels or
•Diabetes or
•Hemodynamic instability or
•Major arrhythmias (VF, VT)

•Patients with recurrent ischemia or
•Recurrent chest pain or
•Dynamic ST-segment changes or
(ST-segment depression or transient
ST segment elevation)
•Early post infarction unstable angina
or
•Elevated troponin levels or
•Diabetes or
•Hemodynamic instability or
•Major arrhythmias (VF, VT)



Implementing the 
Guidelines?  



Awareness Is Not Enough!

NCEP, National Cholesterol Education Program.
Pearson TA, et al. Arch Intern Med.
2000;160:459-467.
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4888 patients from 5 regions of the United States were studied



GUIDELINES
Cardiology

Acute Care

Primary 
Care

Secondary 
Prevention

Smooth Transition From Acute 
to Long-term Management

“AHA Get With the Guidelines program”

‘what will impact efficacy?’‘Lack of implementation ?’



The Solution to Bridging 
the Treatment Gap:

Get With The 
Guidelines



Guidelines that are not 
followed are of no value

Remember…..



REAL LIFE ?



Early Use of Glycoprotein IIb/IIIa 
Inhibitors  in Non-ST-Elevation Acute 

Myocardial Infarction

Observations From the National Registry of Myocardial 
Infarction IV 

(NRMI-4)
60,770 patients wit NSTE-MI

Eric D. Peterson, MD, MPH,* Charles V. Pollack, JR, MD, MA,  Matthew T. Roe, MD, 
MHS,*Lori S. Parsons, BS, Katherine A. Littrell, PHD, RN,§ John G. Canto, MD, 
MSPH, FACC,IIHal V. Barron, MD,§ for the National
Registry of Myocardial Infarction (NRMI) 4 Investigators

Durham, North Carolina; Philadelphia, Pennsylvania; Highland Park, Illinois; 
South San Francisco, California;and Birmingham, Alabama

JACC Vol.42 July 2, 2003



NRMI-4: Results
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In-hospital mortality for patients with non–ST-elevation myocardial infarction (NSTEMI), 
by the proportion of patients at each hospital treated early with a glycoprotein (GP) IIb/IIIa inhibitor.

Hospital’s use of GP IIb/IIIa Inhibitors (% eligible NSTEMI Patients)

NRMI=National Registry of Myocardial Infarction. Peterson E, et al. J Am Coll Cardiol. 2003;42:45-53.



Link Between Overall Guidelines 
Adherence and Mortality

Link Between Overall Guidelines 
Adherence and Mortality

Peterson et al, ACC 2004
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Every 10% ↑ in guidelines adherence →
11% ↓ in mortality (OR=0.89, 95% CI: 0.81-

0.98)



Management of Patients with NSTE ACS
Latest Insights from CRUSADE 

A National Quality Improvement Initiative

Eric D. Peterson, MD, MPH
Duke Clinical Research Institute
Duke University Medical Center

Durham, North Carolina

Eric D. Peterson, MD, MPHEric D. Peterson, MD, MPH
Duke Clinical Research InstituteDuke Clinical Research Institute
Duke University Medical CenterDuke University Medical Center

Durham, North CarolinaDurham, North Carolina



Goals for CRUSADEGoals for CRUSADE
Improve Adherence to ACC/AHA GuidelinesImprove Adherence to ACC/AHA Guidelines
Improve Patient OutcomesImprove Patient Outcomes

�� AspirinAspirin
�� ClopidogrelClopidogrel

�� Beta BlockerBeta Blocker

�� Heparin (Heparin (UFH or LMWHUFH or LMWH))

�� GP IIbGP IIb--IIIa InhibitorIIIa Inhibitor
�� CathCath/PCI/PCI

�� AspirinAspirin

�� ClopidogrelClopidogrel

�� Beta BlockerBeta Blocker
�� ACE Inhibitor ACE Inhibitor 

�� StatinStatin/Lipid Lowering/Lipid Lowering

�� Smoking CessationSmoking Cessation
�� Cardiac RehabilitationCardiac Rehabilitation

Acute TherapyAcute Therapy Discharge TherapyDischarge Therapy

2002 ACC/AHA Guidelines Update
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Trends in Acute Therapy Adherence Trends in Acute Therapy Adherence 
(Among Patients Without Contraindications)(Among Patients Without Contraindications)

Quarter 1, 2002 through Quarter  4, 2004
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Does it Matter?  Mortality Rates by # of Acute Does it Matter?  Mortality Rates by # of Acute 
Guideline Recommended Guideline Recommended Therapies ReceivedTherapies Received
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Number of Recommended Therapies * 

Therapies  = Acute Aspirin,  Acute Beta-blockers, Acute Heparin, GP IIb/IIIa inhibitors, 
Cardiac Catheterization <48 hours

Adjusted OR:  0.72 (0.68,0.76)Adjusted OR:  0.72 (0.68,0.76)



Mortality Rates by # of Acute Guideline Mortality Rates by # of Acute Guideline 
Recommended Therapies Received Recommended Therapies Received by Age Groupby Age Group
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Therapies  = Acute Aspirin, Acute Beta-blockers, Acute Heparin,  GP IIb/IIIa inhibitors, 
Cardiac Catheterization <48 hours

0.71 (0.67,0.75) 0.79 (0.75,0.83)Adj. OR*



Mortality Rates by # of Acute Guideline Mortality Rates by # of Acute Guideline 
Recommended Therapies Received Recommended Therapies Received by Risk Groupby Risk Group
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Cardiac Catheterization <48 hours; Based on CRUSADE Risk Score 



Latest Results in NSTE ACS in US Latest Results in NSTE ACS in US 
ConclusionsConclusions

�� Crusade continues to represent Crusade continues to represent ‘‘real worldreal world’’ NST ACSNST ACS
�� Older patientsOlder patients
�� More More comorbiditycomorbidity

�� Care for NSTE ACS Care for NSTE ACS is improvingis improving::
�� Continued progress in adherence to ACC/AHA Guidelines Continued progress in adherence to ACC/AHA Guidelines 

for both acute and discharge treatmentsfor both acute and discharge treatments
�� More early More early cathcath, leading to earlier discharge, leading to earlier discharge

�� Yet opportunities for improvement persistYet opportunities for improvement persist
�� Largest gaps:Largest gaps: acute GP acute GP IIb/IIIaIIb/IIIa, D/C ACE, , D/C ACE, clopidogrelclopidogrel
�� ““Right dosingRight dosing”” to reduce adverse eventsto reduce adverse events

�� And can lead to even better patient outcomes! And can lead to even better patient outcomes! 



Survey of Assessment & M Ana g ement of 
C oR ona ry H ea rt D i sea se P a T i ents

- SM AR T  -
Does Current Practice Mirror 

Guidelines Recommendations for 
Managing ACS Patients?

Hotel Dieu de France (HDF) –
Quarterly trends in Therapy adherence

Q2-2003 to Q2-2005
(575 patients)

Lebanon Data 2109 patients enrolled



ACTION
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Therapy At Admission vs. Diagnosis 
UA/NSTEMI  presented with Elevated Troponin
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Therapy At Admission vs. Diagnosis
UA/NSTEMI  with Diabetes



Therapy Prescribed Upon Hospital Discharge 
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Conclusion 

�Gap between knowledge of guidelines and 
current practice

� Intervention programs of this nature could 
produce a significant positive impact on 
cardiovascular outcomes if implemented 
nationally.



What will you do TOMORROW 
to improve quality

��������



Collaboration 
Working as a team we can 

IMPLEMENT the Guidelines to save 
more lives. 



Age  ≥ 65
≥ 3 CAD risk factors
(FHx, HTN, ↑ chol, DM, active smoker)

ST deviation ≥ 0.5 mm
↑ cardiac markers
Recent (≤24H) severe angina

HISTORICAL

PRESENTATION

RISK SCORE = Total Points  (0 - 7)

Known CAD (stenosis ≥ 50%)

ASA use in past 7 days

0/1
2
3
4
5

6/7

RISK
SCORE

RISK OF CARDIAC EVENTS (%)
BY 14 DAYS IN TIMI 11B*

3
3
5
7
12
19

Antman et al JAMA 2000; 284: 835 - 842

1

1
1

1

1

1
1

TIMI RISK SCORE for UA/NSTEMI
POINTS

DEATH 
OR MI

DEATH, MI OR
URGENT REVASC

5
8
13
20
26
41

*Entry criteria:UA or NSTEMII defined as  ischemic pain
at rest within past 24H, with evidence of  CAD (ST segment
deviation or +marker)  



Non ST-E l e v a t i on M y oc a r d i a l  I nf a r c t i on
PATIENT PRESENTS WITH CHEST PAIN OR POTENTIAL 

CHEST PAIN EQ U IV ALENT
(Jaw, shoulder, arm, back, or ep i g ast ri c p ai n ;  

un ex p lai n ed dy sp n ea;  sy n cop e;
p alp i t at i on s, et c)

� N at ure of  p resen t i n g  ep i sode an d 
t i me course

� C ardi ac ri sk f act ors (p rev i ous M I , 
H T N , li p i ds, smoki n g , di abet es, 
f ami ly  hi st ory )  an d relat ed p ast  
medi cal (A C S V D , C V A , P V D )  an d 
surg i cal hi st ory  (P C I / C A B G )

� C omorbi di t i es an d q ui ck rev i ew of  
sy st ems (t o sug g est  alt ern at i v e 
di ag n oses such as lun g  i n f ect i on  or 
i n f arct i on , chest  wall or G I  p ai n )

PHYSICIAN’S HIST O R Y T r i a g e
� E v aluat e hemody n ami c st at us an d 
p erf usi on

� L un g  auscult at i on  f or rales, 
ron chi

� E v aluat e f or p ossi ble alt ern at i v e 
di ag n oses (chest  wall p ai n , 
p n eumon i a, P E  [ ev i den ce of  
D V T ] , musculoskelet al, et c)

� C ardi ac ex ami n at i on

PHYSICAL  E X AM INAT IO N



ST-Se g m e n t  D e p r e s s i o n  > 0 . 5 m m  O R
Tr a n s i e n t  ST-Se g m e n t  E l e v a t i o n  N O T 

M e e t i n g  F i b r i n o l y t i c C r i t e r i a
( E C G  o r  C l i n i c a l  E v i d e n c e  o f  U n s t a b l e  A n g i n a )

P r o m p t  1 2 - o r  1 5 -L e a d  
E l e c t r o c a r d i o g r a m

� 15-l e a d  E C G  m a y  d e t e c t  r i g h t  v e n t r i c u l a r  o r  
p o s t e r i o r  i n f a r c t i o n s  e a r l y

� R e q u e s t  p r e v i o u s  E C G ,  i f  a v a i l a b l e ,  f o r  c o m p a r i s o n



� A s p i r i n  16 0 -3 2 5 m g  P O  ( i n  p r e h o s p i t a l s e t t i n g )
� N i t r o g l y c e r i n  S L / T C / I V  f o r  i s c h e m i c  p a i n ,  
M o r p h i n e  s u l f a t e  f o r  i m m e d i a t e  r e l i e f  o f  p a i n

� A n t i c o a g u l a t e w i t h  e n o x a p a r i n  ( p r e f e r r e d )  o r  U F H
� C o n s i d e r  B -b l o c k e r  t h e r a p y
� T i r o f i b a n  i n f u s i o n  w h e t h e r  p a t i e n t  g o i n g  t o  c a t h  o r  n o t

P h a r m a c o l o g i c  I n t e r v e n t i o n

� I n t r a v e n o u s  a c c e s s
� O x y g e n  a n d  p u l s e  o x i m e t r y
� C o n t i n u o u s  E C G  m o n i t o r i n g
� S e n d  b i o m a r k e r  t e s t s  ( T r o p o n i n  I  o r  T  + / - C P K  a n d  C P K -M B )

A s s e s s m e n t  a n d  St a b i l i z a t i o n
P a t i e n t  i s  a t  H i g h  R i s k :  I n i t i a l  M a n a g e m e n t

Catheterization Lab Available In-H ou s e or by
T rans f er W ithin 2 4 -3 6  H ou rs ?



� Administer Tirofiban (preferred)
� E x pedite transfer to c ath  l ab
� C ontinu e antic oag u l ation
� Administer c l opidog rel  (3 0 0 mg  P O  th en 7 5  mg  P O  
q d) in c ath eteriz ation l ab if C AB G  not nec essary  
onc e c oronary  anatomy  is defined

Dominant Strategy: 
A c u te I nterv ention

YES



� P ersistent isc h emic  c h est pain
� >  2 0  min c h est pain at rest or >  2  episodes of pain in 2 4  h
� P ositiv e biomark er
� W orsening  or persistent S T-seg ment dev iation despite th erapy
� S u stain v entric u l ar tac h y c ardia
� Ag e >  7 5
� H emody namic instabil ity
� S ig ns of pu mp fail u re (ral es,  new  M R  mu rmu r,  new  S 3  g al l op)

H igh  R is k  F eatu res

� Administer c l opidog rel  (3 0 0 mg  P O  th en 7 5  mg  P O  q d)
� C ontinu e antic oag u l ation w ith  enox aparin (preferred) or U F H
� C onsider initiating  eptifabitide or tirofiban infu sion
� C ardiol og y  admission
� C onsider transfer for el ec tiv e c ath eteriz ation
� Transfer for c ath eteriz ation if oth er h ig h  risk  featu red (see 
bel ow ) manifest or if patient deteriorates

A l ternativ e Strategy: M ed ic al  M anagement

N O



ECG Normal or Non d i ag n os t i c ( U A )
PATIENT PRESENTS WITH CHEST PAIN OR POTENTIAL 

CHEST PAIN EQ U IV ALENT
(Jaw, shoulder, arm, back, or ep i g ast ri c p ai n ;  

un ex p lai n ed dy sp n ea;  sy n cop e;
p alp i t at i on s, et c)

� N at ure of  p resen t i n g  ep i sode an d 
t i me course

� C ardi ac ri sk f act ors (p rev i ous M I , 
H T N , li p i ds, smoki n g , di abet es, 
f ami ly  hi st ory )  an d relat ed p ast  
medi cal (A C S V D , C V A , P V D )  an d 
surg i cal hi st ory  (P C I / C A B G )

� C omorbi di t i es an d q ui ck rev i ew of  
sy st ems (t o sug g est  alt ern at i v e 
di ag n oses such as lun g  i n f ect i on  or 
i n f arct i on , chest  wall or G I  p ai n )

P H Y S ICIAN ’S  H IS T O R Y T riag e
� E v aluat e hemody n ami c st at us an d 
p erf usi on

� L un g  auscult at i on  f or rales, 
ron chi

� E v aluat e f or p ossi ble alt ern at i v e 
di ag n oses (chest  wall p ai n , 
p n eumon i a, P E  [ ev i den ce of  
D V T ] , musculoskelet al, et c)

� C ardi ac ex ami n at i on

P H Y S ICAL E X AM IN AT IO N



Prompt 12- or 15 -L e a d  
E l e c troc a rd i og ra m

� 1 5 -l ead E C G  may  detec t rig h t v entric u l ar or 
posterior infarc tions earl y

� R eq u est prev iou s E C G ,  if av ail abl e,  for c omparison

C l i n i c a l  S u s pi c i on  of  A C S

E C G  i s  N on d i a g n os ti c or N orma l



� S end biomark er tests 
(Troponin I  or T + / - C P K  
and C P K -M B )

� R epeat E C G  du ring  pain if 
pain rec u rs

I n i ti a te  O n -G oi n g  R i s k -
O ri e n te d  E v a l u a ti on

� I ntrav enou s Ac c ess
� O x y g en and pu l se ox imetry
� C ontinu ou s E C G  monitoring

� S end repeat biomark er tests 
(Troponin I  or T + / - C P K  and 
C P K -M B );  sc h edu l e repeat 
assay  as indic ated by  time 
c ou rse of isc h emic  
sy ndromes

A s s e s s me n t a n d  S ta b i l i z a ti on

F ol l ow  H ig h  R isk  I nitial  
M anag ement P ath

M ark ers or E C G
C onfirm H ig h  R isk
S tatu s at Any  Time

D u ring
E v al u ation



� Ag e >  6 5  y ears
� P rior stenosis >  5 0 %
� >  3  C AD  risk  fac tors
� AS A in l ast 7  day s

� >  2  ang inal ev ents in l ast 2 4  
h ou rs

� S T dev iation
� E l ev ated biomark ers

C al c u l ate T I M I  R is k  Sc ore: 1  P oint E ac h  f or P res enc e of

F ol l ow  H ig h  R isk  I nitial  
M anag ement P ath

TI M I  R isk  S c ore =  5 -7 :  
P atient is at H I G H  R I S K

� Aspirin 160-3 2 5 m g  P O
� N it ro g l y c e rin S L / T C / I V  f o r 
isc h e m ic  pa in,  m o rph ine  
su l f a t e  a s ne e d e d

� Ant ic o a g u l a t e w it h  
e no x a pa rin 1 m g / k g  S Q  q  12  h

� C o nsid e r B -b l o c k e r if  pa t ie nt  
o n m a int e na nc e  B -b l o c k e r,  if  
h y pe rt e nsiv e ,  o r t a c h y c a rd ic

TI M I  R isk  S c ore =  3 -4 :
I N TE R M E D I ATE  R I S K
I N I TI AL  M AN AG E M E N T

� Aspirin 160-3 2 5 m g  P O
� N it ro g l y c e rin S L / T C / I V  f o r 
isc h e m ic  pa in,  m o rph ine  
su l f a t e  a s ne e d e d

� Ant ic o a g u l a t e w it h  
e no x a pa rin 1 m g / k g  S Q  q  12  h

� C o nsid e r e x pe d it e d  R / O  
pro t o c o l  inc l u d ing  e a rl y  
pro v o c a t iv e  t e st ing

TI M I  R isk  S c ore =  0 -2 :
L O W  R I S K

I N I TI AL  M AN AG E M E N T



� P ersistent isc h emic  c h est pain
� > 2 0  min isc h emic  c h est pain at rest or more th an 2  episodes of 
pain in 2 4  h

� P ositiv e biomark er
� S T-seg ment dev iation >  0 . 0 5 mm
� S u stained v entric u l ar tac h y c ardia or h emody namic instabil ity
� Ag e >  7 5
� P ositiv e O bj ec tiv e I sc h emia Test or L V E F  l ess th an 4 0 %
� S ig ns of pu mp fail u re (ral es,  new  M R  mu rmu r,  new  S 3  g al l op)

H i g h  R i s k  F e a tu re s

� L ow er risk  patients may  not req u ire an ex tended observ ation 
period

� S erial  E C G s,  serial  biomark er assay s,   and c onsider rest or 
prov oc ativ e testing  to ev al u ate for th e appearanc e of H ig h  
R isk  featu res (see bel ow )

Ac c ording  to ag reements and protoc ol s among  departments of 
emerg enc y  medic ine,  c ardiol og y ,  radiol og y ,  and c ath  l ab

C on ti n u e  R i s k -O ri e n te d  E v a l u a ti on

F ol l ow  H ig h  R isk  I nitial  
M anag ement P ath

H I G H  R I S K  F eatu re M anifests 
D u ring  R isk -O riented 

E v al u ation



� C ardiol og y  fol l ow -u p as 
ou tpatient

� D isc h arg e on aspirin 8 1 -
1 6 2 mg  P O  q d

� C onsider disc h arg e on 
c l opidog rel  7 5  mg  P O  q d

� P rimary  c are ph y sic ian v s.  
c ardiol og y  as fol l ow -u p on 
ou tpatient

� C onsider disc h arg e on 
aspirin 8 1 -1 6 2  mg  P O  q d

I f TI M I  R isk  S c ore w as 3 -4 :            I f TI M I  R isk  S c ore w as 0 -2 :

H I G H  R I S K  F e a tu re  N ot Pre s e n t 
D u ri n g  R i s k -O ri e n te d  E v a l u a ti on

C on s i d e r R e f e rra l  f or Prov oc a ti v e  T e s ti n g



Acute Medication Use Acute Medication Use –– Q3 2004Q3 2004
(Within 1st 24 hours in patients without contraindications)(Within 1st 24 hours in patients without contraindications)

96%96%96%
91%91%91% 88%88%88%

46%46%46%
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60%60%

80%80%

100%100%

ASAASAASA Beta
Blockers

BetaBeta
BlockersBlockers

Heparin
(LMW + UFH)

HeparinHeparin
(LMW + UFH)(LMW + UFH)

GP IIb-IIIa
Inhibitors
GP IIbGP IIb--IIIaIIIa
InhibitorsInhibitors

Q4 2004 CRUSADE dataQ4 2004 CRUSADE data

ClopidogrelClopidogrelClopidogrel

55%55%55%



Discharge Medication Use Discharge Medication Use –– Q4 2004 Q4 2004 
(In patients without contraindications)(In patients without contraindications)

*LVEF < 40%, CHF, DM, HTN
# Known hyperlipidemia, ↑ TC, ↑ LDL

94%94% 91%91%

0%0%

20%20%

40%40%

60%60%

80%80%

100%100%

ASA Beta 
Blockers

ACE-
or ARB*

69%69%

Any Lipid-
Lowering

Agent#

88%88%

72%72%

Clopidogrel



Trends in Discharge TherapyTrends in Discharge Therapy
(Among Patients Without Contraindications)(Among Patients Without Contraindications)
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