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Acute MI remains a common problem asso-
ciated with the potential for serious cardiac

complications and death, unless diagnosis and
treatment are initiated rapidly. There have been
significant advances and refinement in the treat-
ment of the acute MI patient over the last few
years.

Antithrombotics

Inhibition of the clotting cascade is accom-
plished by the use of anti-thrombotics. The stan-
dard route of unfractionated intravenous (iv)
heparin has been gradually replaced by the use
of low-molecular weight heparin (LMWH). The
advantages of low-molecular weight heparin
include:
• an improved safety profile,
• greater convenience as no monitoring is
required and

• improved outcomes from trial data.

STEMI in 2007:
What’s Best, What’s Practical?
There have been significant advances and refinement in the treatment of the acute MI patient
over the last few years and in this article, Dr. Tyrell and Dr. Brass will review current approaches
to therapy.

Richard, 55, presents to the ER with two hour
duration of retrosternal chest pain radiating to his
jaw which began while he was shoveling snow.

Richard takes hydrochlorothiazide to control his
hypertension. He has borderline dyslipidemia.

A clinical exam reveals:
• elevated central venous pressure,
• normal heart sounds and
• inspiratory crackles bilaterally to the lower third

of his lungs.

A 12-lead EKG (Figure 1) demonstrates 2 mm of
ST segment elevation on lead V1 through V6 with
ST depression in leads II, III and a ventricular
fibrillation compatible with a large acute anterior
MI.

Read on to learn how to treat Richard...

Richard’s chest pain

Figure 1. Richard’s EKG upon presentation to the ER.
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For enoxaparin the dosing standard is 1 mg/kg
subcutaneously (SC) every 12 hours. The first
dose is administered at the time of diagnosis. Caution
needs to be exercised in patients with impaired renal
function as there is a possibility of increased bleed-
ing as the medication is renally excreted. There is
a paucity of trial data in patients taking > 100 kg
and in this population under coagulation is a pos-
sibility. In the setting of ST segment elevation MI
(STEMI), trial data has demonstrated the benefit

of additional intravenous bolus of LMWH at a
dose of 0.3 mg/kg to 0.5 mg/kg in addition to the
SC administered dose. In general, a 30 mg intra-
venous (IV) dose of enoxaparin is administered
initially along with simultaneous administration
of the SC dose in patients < 75-years-of-age. In
those > 75-years-of-age, only the subcutaneous
dose is administered due to an increased risk of
bleeding. The disadvantage to the use of LMWH
is the inability to rapidly measure the adequacy of
the level of anti-coagulation as this requires an
anti-Xa assay vs. the rapidly available partial
thromboplastin time or activated clotting time
when using unfractionated heparin, according to
theAssessment of the Safety and Efficacy of New
Thrombolytic Regimens III Plus [ASSENT3+]
Trial.

What is the best way to achieve
reperfusion?

The two options for reperfusion are mechanical
(coronary angioplasty) or pharmacological with
the fibrin specific thrombolytics tenecteplase
(TNK) or reteplase (rPA). The choice of therapy
is based upon a number of factors, including:
• the availability of trained personnel to
perform percutaneous transluminal coronary
angioplasty (PTCA),

• the rapidity with which angioplasty can be
performed if it is readily available and also

• clinical characteristics of the patient.
PTCA is generally preferred for patients

presenting with high risk features, such as:
• evidence of heart failure,
• hemodynamic instability or
• with a high risk of bleeding.
If a patient has no absolute contraindication to

thrombolysis and door-to-balloon time is expect-
ed to be > 90 minutes, then thromblysis is appro-
priate therapy. Door-to-angioplasty time should
be no more than 60 minutes from the time that
thrombolysis could have been administered, as

Dr. Brass is an Associate Clinical Professor,
University of Alberta and an Interventional
Cardiologist and Director, Cardiac Catherization
Labs, Royal Alexandra Hospital, Edmonton,
Alberta.

What is the initial approach to a
patient with STEMI?

Early recognition of acute MI is paramount
for achieving excellent outcomes. The
initial survey should include a directed
history and physical exam to be completed
within 5 to 10 minutes of arrival. Details
should focus on onset and character of
pain, potential contraindications to
thrombolysis as well as a cardiovascular
risk profile. Electrocardiogram, chest x-ray,
cardiac markers (troponin, creatine kinase,
complete blood count, and electrolytes)
should be obtained rapidly; however,
appropriate treatment should not be
delayed as the cardiac markers will likely
be negative if the presentation is < six
hours from the onset of pain. Patient
should be in a monitored area with
supplemental oxygen administered and
defibrillator on stand by.

FAQ

Dr. Tyrell is an Interventional Fellow, Royal
Alexandra Hospital, Edmonton, Alberta.

About the authors...



Perspectives in Cardiology / May 2007 29

STEMI in 2007

potential advantages for PTCA are lost when
there are significant time delays. For patients pre-
senting early in the course of MI, (i.e., within 60 to
90 minutes of pain onset) fibrinolysis is generally
quite effective in restoring vessel patency. The
efficacy of thrombolytics diminishes with longer
durations of infarction, so patients presenting with
three or more hours of pain are generally better
served with PTCA if readily available.

Early identification and treatment

Recent studies have shown that pre-hospital iden-
tification of MI patients is feasible and allows
early treatment. Many regions are beginning to
implement pre-hospital systems usually with
ECGs taken on site and transmitted to some type
of central area. In the appropriate circumstance,
thrombolytic therapy can be administered in the
ambulance under the direction of a physician. As
well, pre-hospital identification allows rapid
mobilization of the catheter lab team to meet the
ambulance at the hospital if primary PTCA is felt
to be the more appropriate method of reperfusion.
Edmonton has a system in place known as Vital
Heart in whichMI patients are identified in the field
and appropriate treatment decisions are made by
communication between the ambulance personnel
and a receiving physician.

What other medications should be
started?

ß-blockers

ß-blockers are indicated in the setting of STEMI
provided that there is no contradiction with a goal
heart rate of 50 bpm to 60 bpm and may be given
provided the systolic BP is > 90 mmHG to 100
mmHg. ß-blockers should not be administered to
STEMI patients presenting with heart failure or
hemodynamic instability. One standard regime is
IV metoprolol, 5 mg every five minutes and
repeated for three doses. The decrease in heart

How should patients be
managed post discharge?

The management of the STEMI patient
post-discharge focuses on aggressive
secondary prevention. The risk for future
events can be modified by treatment of
hyperlipidemia, hypertension and diabetes
mellitus. Standard medications for post-
STEMI include lifelong ASA, ß-blocker,
angiotensin-converting enzyme (ACE)
inhibitor and a statin. The STEMI
represents a unique opportunity for
lifestyle modification and to discuss the
importance of smoking cessation, a heart
healthy diet and an exercise program. These
are areas in which referral to a specialized
cardiac rehabilitation program is beneficial.

FAQ

What is the initial therapy
for STEMI?

Initial treatment should include a standard
regime of antiplatelet, antithrombotic and
antianginal agents. The time tested role of
acetylsalicylic acid (ASA) as initial therapy
160 mg to chew with subsequent oral
dosing of enteric coated ASA 81 mg
remains the standard of care. Evidence from
recent large randomized control trials have
shown improved outcomes and improved
vessel patency when clopidogrel is
administered on presentation with either a
300 mg p.o. loading dose for patients
< 75-years-of-age or with initiation of
75 mg dosing for more elderly patients.

FAQ



rate will lessen the myocardial demand placed on
the ischemic heart.

IIb/IIIa inhibitors

The role of IIb/IIIa inhibitors remains unclear. Early
hopes for a combination of thrombolytics, IIb/IIIa
inhibitors and facilitated percutaneous coronary
intervention (PCI) have been largely disappointing
with an increased risk of bleeding and the possibility
of worse outcomes in the patients undergoing PCI.
The use of adjunctive IIb/IIIa inhibitors is largely at
the discretion of the interventionist and is often made
at the time of coronary intervention.

When to send patient to cardiac
catheterization lab?

In clinical scenarios where the patient has received

thrombolytics, ST segment resolution of 50% to
70% is an excellent marker of reperfusion. Often
patients will exhibit an accelerated idioventricular
rhythm as an indication of myocardial reperfusion.
Clinical syndromes such as chest pain are less reli-
able but still, resolution of chest pain or persis-
tence of chest pain may indicate myocardial reper-
fusion, or continuing occlusion. In the event the
ST segments do not display the 50% to 70% reso-
lution and chest pain continues or accelerates, the
patient should be transferred for rescue angioplasty.

Does every STEMI patient need a
coronary angiogram?

The most recent STEMI guidelines offer two
approaches to risk stratification post STEMI. In
patients with pharmacological reperfusion an assess-
ment of left ventricular function via echocardiogram
and pre-discharge symptom limited modified Bruce
protocol exercise stress test results are acceptable.
The ability to perform at 5 METs or above with no
inducible ischemia, ventricular arrhythmias or ST seg-
ment depression carries an excellent prognosis.
Practically speaking cardiac angiography can be per-
formed to delineate the coronary anatomy and risk
stratify patients accordingly.
Patients may present late after a MI and two

recent studies evaluated this patient population
specifically. The Occluded Artery Trial/Total
Occlusion Study of Canada found that patients with
an occluded artery three to 45 days after an MI had
no mortality benefit with routine PTCA if they did
not have ongoing symptoms of ischemia. In this cir-
cumstance, patients can be treated with optimal
medical therapy.

Why is my patient on warfarin?

In the event of a large anterior MI with evidence of
a large area of akinesis or dykinesis of the
anteroapical region on echocardiography should
be treated with warfarin for at least three months to
prevent the risk of thrombus formation and stroke.
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How long should my patient be
on clopidogrel?

In the event that the patient has received a
coronary stent, the duration of clopidogrel is
a minimum of one month with bare metal
stents. Patients receiving drug eluting stents
require at least one year of clopidogrel, taken
with simultaneous ASA.

FAQ

1. Time to reperfusion is essential regardless of
percutaneous coronary intervention vs.
thrombolytics

2. Loading with clopidogrel 75 mg to 300 mg
recommended in ST segment elevation MI
(STEMI) patients

3. Low-molecular weight heparin is easy to
administer, safe and may improve outcomes in
STEMI

4. Treat risk factors aggressively post STEMI
5. Do not stop clopidogrel in stented patients

before consulting with a cardiologist

Take-home message
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