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Definitions
Acute Coronary Syndrome:
Any constellation of clinical symptoms that are 
compatible with acute myocardial ischemia. It 
encompasses AMI (ST-segment elevation and 
depression, Q wave and non-Q wave) as well as 
UA.
UA/NSTEMI: constitutes a clinical syndrome that 
is usually, but not always, caused by 
atherosclerotic CAD and associated with an 
increased risk of cardiac death.



Acute Coronary Syndrome
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Presentation of UA/USTEMI

Rest angina

At rest & prolonged > 20 min.

New-onset angina

New onset of at least CCS class III

Increasing angina

Previously diagnosed, now more frequent, 

longer in duration, or lower in threshold.



Predictors of high risk for death

Age > 65 years
Class III or IV angina
Tachycardia or Bradycardia
Hypotension
Rales
ST depression
Positive markers



BraunwaldBraunwald classification of U.Aclassification of U.A

Class I: Class I: ExertionalExertional angina angina 
New onset, severe accelerated angina of less than 2 New onset, severe accelerated angina of less than 2 
minutes duration.minutes duration.
Angina precipitated by less exertion. Angina precipitated by less exertion. 
No rest angina in the last 2 months .No rest angina in the last 2 months .

Class II: rest angina: (sub acute) Class II: rest angina: (sub acute) 
Rest angina within the lost month, but now within 45h. Rest angina within the lost month, but now within 45h. 
Of presentation.Of presentation.

Class III: rest angina: (acute)Class III: rest angina: (acute)
Rest angina with 48 h of presentation. Rest angina with 48 h of presentation. 



Clinical circumstancesClinical circumstances

Secondary unstable angina:Secondary unstable angina: caused by caused by 

a nona non--cardiac conditions such as: anemia, cardiac conditions such as: anemia, 

infection, infection, thyrotoxicosisthyrotoxicosis or hypoxemic.or hypoxemic.

Primary unstable angina.Primary unstable angina.

Post myocardial infarction unstable Post myocardial infarction unstable 
anginaangina within 2 weeks of documented MI.within 2 weeks of documented MI.



Why risk stratify? Why risk stratify?

Admission triage 

Prognostication

Treatment





Pathogenesis of UA/NSTEMI

Causes: (not mutually exclusive)
Nonocclusive thrombus on pre-existing plaque

Dynamic obstruction (coronary spasm or 

vasoconstriction)

Progressive mechanical obstruction

Inflammation and/or infection

Secondary UA











Platelets in Acute Coronary 
Syndromes

Platelets play a key role in ACS
Sources of platelet activation (triggers)
thromboxane A2(TXA2)
ADP
Epinephrine
Collagen
thrombin







Demographics:Demographics:
Patients with UA/NSTEMI are: Patients with UA/NSTEMI are: 

OlderOlder
Higher incidence of risk factors.Higher incidence of risk factors.
Prior history of MI and revascularization procedures Prior history of MI and revascularization procedures 
as PCI or CABG.as PCI or CABG.

Differential diagnosis:Differential diagnosis:
Exclude mimics of angina:Exclude mimics of angina:

CostochondritisCostochondritis
Pneumonia Pneumonia 
PericarditisPericarditis..
Aortic dissection.Aortic dissection.
PneumothoraxPneumothorax..
Pulmonary  embolism.Pulmonary  embolism.
Hypertensive emergenciesHypertensive emergencies
thyrotoxicosisthyrotoxicosis
Systemic infection.Systemic infection.



Laboratory evaluationLaboratory evaluation

E.C.G: includeE.C.G: include
STST--segment depression.segment depression.

Transient ST elevation.Transient ST elevation.

TT--wave inversion.wave inversion.

Cardiac enzymesCardiac enzymes
CKCK-- MB.MB.

TroponinsTroponins..



Cont._____________________Cont._____________________

Other biochemical markers:Other biochemical markers:
C.R.PC.R.P
VEGFVEGF
b FGFb FGF
IAMIAM--11
EE--selectinselectin..
PP--selectinselectin..
CD 40 CD 40 ligandligand..



NonNon--invasive stress testing:invasive stress testing:

Can be done only in lowCan be done only in low--risk patients risk patients 
with the following characteristic:with the following characteristic:

Who remain pain free for 24 Who remain pain free for 24 –– 48 48 hshs after after 
admission.admission.

Who have undetectable biomarkers.Who have undetectable biomarkers.

Normal or nonNormal or non--diagnostic ECG.diagnostic ECG.

Present with a typical symptoms.Present with a typical symptoms.

Have a few cardiac risk factors.Have a few cardiac risk factors.



Indications for cardiac catheterization in Indications for cardiac catheterization in 
UA UA 

Prior revascularization.Prior revascularization.

CHF.CHF.

Depressed LV function (EF <50%).Depressed LV function (EF <50%).

Malignant ventricular arrhythmias.Malignant ventricular arrhythmias.

Persistent or recurrent angina.Persistent or recurrent angina.

Large perfusion defect or noninvasive functional Large perfusion defect or noninvasive functional 
test.test.

Significant Significant valvularvalvular H.D.H.D.





Management

Goals:
Immediate relief of ischemia
Prevention of serious adverse outcomes

Approach
Anti-ischemic therapy
Anti-platelet therapy
Anti-coagulant therapy
Ongoing risk stratification
Invasive procedures



Anti-Ischemic therapy for Continuing 
Ischemia

Bed rest with ECG monitoring
O2 to maintain Sa O2 > 90%
NTG IV
Beta-blockers
Morphine
IABP if ischemia or hemodynamic
instability persists
ACE I for control of hypertension or LV 
dysfunction, after AMI.



Antiplatelet and Anticoagulation Therapy

Oral Antiplatelet therapy
Aspirin
Thienopyridines

Ticlopidine
Clopidogrel

Heparins
UFH
LMWH

IV Antiplatelet therapy
Abciximab
Eptifibatide
Tirofiban



Anticoagulants Unfractionated Heparin 
(UFH)

Most widely used antithrombotic agent

Recommendation is based on 
documented efficacy in many trials of 
moderate size

Meta-analyses of six trials showed a 33% 
risk reduction in MI and death, but with a 
two fold increase in major bleeding



Unfractionated Heparin (UFH)

Disadvantages include:
Poor bioavailability
No inhibition of clot-bound thrombin
Dependent on antithrombin III (ATIII) cofactor
Frequent monitoring (aPTT) to ensure 
therapeutic levels
Rebound ischemia after discontinuation
Risk of heparin-induced thrombocytopenia 
(HIT)



Low-Molecular-Weight Heparin (LMWH)

Fraction of standard (UFH) heparin
Advantages over UFH:

Greater bioavailability
No need to closely monitor
Resistant to inhibition by activated platelets
Lower incidence of HIT
Enhanced anti-factor Xa activity

Effective subcutaneous administration
Enoxaparin, dalteparin, reviparin, nadroparin, 
fraxiparin



ESSENCE Trial (Efficacy and Safety of 
Subcutaneous Enoxaparin in non-Q-Wave 

Coronary Events Study)

LMWH (enoxaparin)+ ASA vs UFH+ASA

Patients: angina at rest or non-Q-wave 

MI; n = 3,171

Composite triple endpoint:death/nonfatal 

MI/RA





Anti-platelet Therapy

Aspirin
Irreversible inhibition of the 
cyclooxygenase pathway in platelets, 
blocking formation of thromboxane A2

Bolus dose of 160-325 mg, followed by 
maintenance dose of 80-325 mg/d



Aspirin

In AMI, ASA reduced the risk of death by 
20-25%

In UA, ASA reduced the risk of fatal or 
nonfatal MI by 71% during the acute 
phase, 60% at 3 months, and 52% at 2 
years





Aspirin

Not Perfect

Patients on ASA may present with ACS

ASA non-responders 20-30%

Not adequate alone for stent implantation

Side effects



Thienopyridines

Ticlopidine.

Clopidogrel.

Block ADP receptor resulting in inhibition of 

transformation of GP IIb/IIIa into its high 

affinity state.





CAPRIE (Clopidogrel versus Aspirin in 
Patients at Risk of Ischemic Events)

19,185 patients randomly assigned to 
clopidogrel (75 mg/d) or to aspirin (325 mg/d).
Entry criteria: recent MI, recent ischemic stroke 
and symptomatic PAD.
Follow up for 1-3 years
8.7%RR in the combined incidence of stroke, MI, 
or death (P=.043) with clopidogrel.
Patients with MI did better with aspirin.
Patients with PVD or stroke did better with 
clopidogrel



Study Design
Randomized, double-blind, parallel group, 
clinical trial of clopidogrel vs placebo in patients 
with ACS
All patients receive ASA (75-325 mg)
International trial (28 countries)
12,562 patients (482 Hospitals)•Central
randomization
3-12 month Rx and follow-up
Main outcomes: -CV death/MI, stroke

-Above + refractory ischemia











GP IIb/IIIa Receptor
Final Pathway to Platelet Aggregation

Platelet activation and aggregation are early 
events in the development of coronary 
thrombosis
GP IIb/IIIa receptors on activated platelets 
undergo a conformational change allowing 
recognition and binding of fibrinogen
Fibrinogen “acts like glue”, bridging GP IIb/IIIa
receptors on adjacent platelets, leading to 
platelet aggregation



IV Anti-platelet Therapy

GP IIb/IIIa inhibitors
Abciximab (monoclonal antibody)

Eptifibatide (peptide inhibitor)

Lamifiban and tirofiban (non-
peptides)





IV GP IIb/IIIa ACS Trials 
(1998-2000)

Patients undergoing PCI have the greatest 
reduction in events

Little data to support use to reduce 
complications in the absence of PCI

Should be used in high risk patients (ST 
changes, elevated troponin, refractory 
symptoms) as a bridge to catheterization



Subgroups of patients that benefit from Subgroups of patients that benefit from 
glycoprotein glycoprotein IIb/IIIaIIb/IIIa inhibitorsinhibitors

TroponinTroponin-- positive status:positive status: CAPTURECAPTURE trialtrial::
AbciximabAbciximab therapy reduces the rate of incidence therapy reduces the rate of incidence 
of fatal and nonfatal AMI in patients with UA  of fatal and nonfatal AMI in patients with UA  
with elevated with elevated troponintroponin level than in patients with level than in patients with 
normal normal troponintroponin..

Diabetes:Diabetes: A decreased mortality at 30 days was A decreased mortality at 30 days was 
observed in diabetics treated with glycoprotein observed in diabetics treated with glycoprotein 
IIb/IIIaIIb/IIIa (6.2% (6.2% vsvs 4.6, p=0.007).4.6, p=0.007).



Recommendations for Antiplatelet and 
Anticoagulation Therapy

Class I
1. Antiplatelet therapy should be initiated promptly. Aspirin 

is the first choice and is administered as soon as 
possible after presentation and is continued indefinitely. 
(Level of Evidence: A)

2. Clopidogrel should be administered to patients who are 
unable to take ASA because of hypersensitivity or major 
gastrointestinal intolerance. (Level of Evidence: A)

3. In hospitalized patients in whom an early 
noninterventional approach is planned, clopidogrel
should be added to ASA as soon as possible on 
admission and administered for at least 1 month (Level of 
Evidence : A) and for upto 9 months (Level of Evidence : 
B)



Recommendations for Antiplatelet
and Anticoagulation Therapy

Class I (Contd.)
4. In hospitalized patients for whom a PCI is 

planned, clopidogrel should be started and 
continued for at least 1 month (Level of 
Evidence : A) and for up to 9 months in 
patients who are not at high risk for bleeding 
(Level of Evidence : B)

5. In patients taking clopidogrel in whom CABG 
is planned, if possible the drug should be 
withheld for at least 5 days, and preferably 
for 7 days. (Level of Evidence :B)



Recommendations for Antiplatelet and 
Anticoagulation Therapy

ass I (Contd.)
Anticoagulation with subcutaneous LMWH or 

ntravenous UFH should be added to antiplatelet
herapy with ASA and/or clopidogrel.
A platelet GP IIb/IIIa receptor antagonist should be 
administered, in addition to ASA and heparin, to 
patients in whom catheterization and PCI are 
planned. The GP IIb/IIIa antagonist may also be 
administered just prior to PCI (Level of Evidence: A)



Early Conservative vs Invasive 
Strategies

ecommendations
ass I
An early invasive strategy in patients with 
UA/NSTE-MI and any of the following 
highrisk indicators. (Level of Evidence A)

a. Recurrent angina/ischemia at rest or with 
low-level activities despite intensive anti-
ischemic therapy



ecommendations

ass I (Contd.)
g. Hemodynamic instability

h. PCI within 6 months

I. Prior CABG

In the absence of these findings, either an early 
conservative or an early invasive strategy in 
hospitalized patients without contraindications 
or revascularization (Level of Evidence: B)



pid lowering therapypid lowering therapy

n all patients with elevated LDL or total n all patients with elevated LDL or total 
cholesterol for primary or secondary prevention.cholesterol for primary or secondary prevention.

MIRACL study:MIRACL study:
3086 patients with UA/NSTEMI.3086 patients with UA/NSTEMI.

AtorvastationAtorvastation 2424--96 hours after presentation.96 hours after presentation.

Fatal & nonfatal AMI, cardiac arrest or recurrent Fatal & nonfatal AMI, cardiac arrest or recurrent 
angina at 16 wk  were reduced.angina at 16 wk  were reduced.

These early benefits of These early benefits of statinsstatins are due to their are due to their 
““pleiotropicpleiotropic”” or nonor non lipid lowering effectslipid lowering effects



ecommendations

ass I (Contd.)
b. Elevated TnT or TnI
c. New or presumably new ST-segment 

depression
d. Recurrent angina/ischemia with CHF 

symptoms, an S3 gallop, pulmonary edema, 
worsening rales, or new or worsening MR

e. High-risk findings on noninvasive stress 
testing



Post discharge Care

BCDE

A – Antiplatelets & Antianginals

B – Beta blocker, Blood pressure control

C – Cholesterol lowering, Cigarettes cessation

D – Diabetes control, Diet

E Education & Exercise



onclusions:onclusions:
The risks of UA/NSTEMI have been underestimated:The risks of UA/NSTEMI have been underestimated:
one in eight patients will die within six months and one in one in eight patients will die within six months and one in 
ive will require emergency hospitalization. ive will require emergency hospitalization. 

AntiAnti--platelets and antiplatelets and anti--thrombin therapythrombin therapy improve improve 
outcome and outcome and ββ--blockers and nitratesblockers and nitrates reduce reduce 
schaemiaschaemia..

Glycoprotein Glycoprotein IIb/IIIaIIb/IIIa inhibitorsinhibitors reduce cardiac reduce cardiac 
complications, especially in those patients proceeding to complications, especially in those patients proceeding to 
ntervention. ntervention. 

FibrinolytocFibrinolytoc therapytherapy is associated with worse is associated with worse 




