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Abstract There have been numerous advancements in

the management of ST-elevation myocardial infarcts

(STEMI) for the last few decades. Studies have shown an

improvement of survival of STEMI due to increased use of

perfusion therapy and recommended medications. The

success of timely reperfusion therapy for STEMI patients

would require close collaboration between pre-hospital

care, emergency medicine, and cardiology departments to

address the processes and professional issues in the various

stages of management. This article reviews the latest

management methods and issues, both pharmacological as

well as reperfusion strategies. The different phases of

emergency care for STEMIs were examined and various

strategies for achieving rapid diagnosis and to improve

door-to-balloon or door-to-needle time were discussed.

Reperfusion methods of percutaneous coronary interven-

tions and fibrinolysis were reviewed. Current evidence on

adjuvant pharmacological therapies such as anti-platelet,

heparin, anti-thrombin inhibitors, nitrate, b-blockers, and

angiotensin-converting enzyme inhibitors were reviewed

and examined.

Keywords Anti-platelet therapy � Percutaneous

coronary intervention � Pre-hospital care � Fibrinolytics �
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Introduction

Since 1979, AMI can be diagnosed solely on the presence

of unequivocal ECG changes (defined as development of

abnormal, persistent Q or QS waves and evolving injury

current) lasting longer than 1 day and/or unequivocal bio-

marker changes (initial rise and subsequent fall of the

serum level) [1].

DeWood et al. [2] performed coronary angiograms on

322 AMI patients with ST elevations with subsequent

progression to Q waves (Q wave infarction or transmural

infarction) and who were admitted within 24 h of infarc-

tion. Total coronary occlusion was found in 87 % of

patients who were evaluated within 4 h of the onset of

symptoms and up to 65 % of patients whose coronary

angiograms were done 12–24 h after the onset of symp-

toms. DeWood repeated the study in patients within 1 week

of non-Q wave myocardial infarction (MI). In total, coro-

nary occlusion was found only in 26 %, 37 % and 42 % of

patients evaluated within 24 h, between 24 and 72 h, and

between 72 h and 7 days after peak symptoms, respec-

tively. The terms ’Q wave MI’ and ’non-Q wave MI’ were

used [3]. With better understanding of the pathophysiology

of AMI, a landmark study on the use of thrombolytic (later

re-termed fibrinolytic) therapy was done. GISSI study

group randomized patients with chest pain accompanied by

ST elevation or depression of 1 mm or more in any limb
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lead of the ECG and/or 2 mm or more in any precordial

lead and were admitted to CCU within 12 h from onset of

symptoms with no contraindications to streptokinase. The

streptokinase group had an improved mortality at

12 months compared with the control group (17.2 vs

19.0 %, p = 0.008, relative risk 0.90). The study also

showed that the shorter the time between the onset of pain

and the infusion of streptokinase, the higher the chance of

survival (relative risk of 0.89 and 0.87 respectively in the

0–3 and 3–6 h) [4].

It was thought that Q wave MI corresponded to

transmural infarction and non-Q wave MI to subendo-

cardial infarction. Studies using cardiac magnetic reso-

nance imaging confirmed that Q waves are indicative of

larger MI but not particularly useful in determining the

extent of transmural and/or subendocardial infarction [5].

In the GUSTO (Global Utilization of Streptokinase and

Tissue Plasminogen Activator for Occluded Coronary)

Angiographic Sub-study, 20 % of the AMI patients with

ST segment did not progress to Q wave infarction. Hence,

since 2000, the terms ‘STEMI’ (ST-segment elevation

MI) and ‘NSTEMI’ (non-ST-segment elevation MI) have

replaced ‘Q wave MI’ and ‘non-Q wave MI’, respec-

tively. This change has been well received as the classi-

fication is very practical. Emergency reperfusion therapy

has been shown to be only effective in STEMI and not

NSTEMI [6].

When a patient presents with symptoms and signs of

potential acute coronary syndrome (ACS), a diagnosis of

STEMI is made when the ECG shows ST-segment eleva-

tion or new LBBB. The threshold values for ST-segment

elevation consistent with STEMI are J-point elevation

of [1 mm in two or more contiguous leads except V2V3.

For V2V3 a diagnosis of STEMI is made when

men \40 years old have J-point elevations above 0.25 mV

(2.5 mm), for men C40 years old the J-point elevation

threshold is above 0.2 mV (2.0 mm) and for women above

0.15 mV (1.5 mm). However, ST elevation can also be

present in several non-ACS conditions, e.g. benign early

repolarization, acute pericarditis, and left ventricle aneu-

rysm [7].

On the other hand, some patients with complete occlu-

sion of coronary artery leading to massive MI do not have

ST elevation on ECG, e.g. the presence of ST depres-

sion [0.1 mV in inferior lateral leads, coupled with ST

elevation in aVR and/or V1 may suggest left main coronary

artery occlusion or multi-vessels coronary artery obstruc-

tion [8].

ST-segment depression in leads V1–V3 suggests a pos-

terior infarction, especially when T wave is positive. The

diagnosis can be confirmed by concomitant ST elevation in

posterior leads V7–V9. (C0.1 mV).

Emergency Care of STEMI

Pre-hospital Phase

The management of STEMI is time sensitive. Earlier

revascularization generally leads to reduction of infarct

size, better myocardial function, and lower mortality [9•].

Any delay during the pre-hospital phase can occur from

time of onset of the chest pain until presentation at the

emergency department (ED). Studies have identified sev-

eral factors associated with patients who have chest pain

delaying in calling emergency medical services (EMSs),

e.g. patient not recognizing that symptoms are acute cor-

onary in nature, being alone at the time of presentation,

female gender, or racial factors [10]. Public education

campaigns have met with limited success as effects are

often short-lasting, or even unintended, e.g. increases in

ED attendance of non-coronary chest pain instead of ACS

[11]. However, patients with coronary artery disease and

their relatives should be educated on symptoms of MI and

to activate EMS if the symptoms have persisted more than

20 min or are not relieved with sublingual nitrates.

The practice of obtaining pre-hospital 12-lead ECG

when emergency ambulance crews (paramedics) attend to

patients with chest pain and electronically transmitting

these to the receiving ED before leaving the site will

speed up the diagnosis, the door-to-balloon time (D2B) or

door-to-needle time (D2N) [12]. Upon arrival of the

patient at the ED, the emergency ambulance crew will

also forward the hard copy of the ECG to the triage/

reception staff.

Emergency Department Phase

Potential delays in the ED can occur during the phases of

registration, triage, doctor consultation, ECG, diagnosis

making, consultation with a cardiologist, and having to

make arrangements with the need for percutaneous inter-

vention procedures. Decisions to review care processes for

such patients have resulted in a changes which have sig-

nificantly reduced D2B times from approximately 110 min

to as low as 40–50 min (in the case of primary PCI), or

D2N times from an average of 120 min to within 30 min

for initiation of fibrinolytics when these were administered

in the ED [13]. For patients with chest pain arriving at the

ED via their own transportation, strategies are implemented

to complete the initial ECG within 10 min of arrival and

having these read by emergency physicians immediately.

If the ECG is diagnostic of STEMI, the patient will be

managed under continuous ECG monitoring and a team of

doctors, nurses and paramedical staff will attend to the

patient.
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The following will be done almost concurrently:

(a) Obtain a targeted history, covering:

• Chest pain history including the time of onset and

severity.

• Traditional risk factors for coronary arterial disease

(CAD), such as prior history of MI, diabetes

mellitus, hyperlipidemia, family history of prema-

ture CAD, cocaine and sildenafil (Viagra) use.

• Drug allergies.

(b) Perform a focused physical examination, including:

• Check vital signs.

• Elicit signs of cardiac failure—distended neck

veins, third heart sounds, lung crepitations, mur-

murs (due to ventricular septal rupture or papillary

muscle rupture).

• Feel all the peripheral pulses (this ritual is to

acknowledge the very rare event of ST elevation

in ECG due to aortic dissection occluding the

coronary artery).

(c) Administer 300 mg of aspirin and 180 mg of ticagr-

elor/60 mg of prasugrel/600 mg of clopidogrel if not

contraindicated.

(d) If the patient is in pain, and systolic blood pressure is

adequate, sublingual glyceryl tri-nitrate (GTN) may be

administered. Intravenous morphine 1–2 mg aliquots

are given, titrated against the symptom (premedication

with intravenous cyclizine or metoclopramide is com-

monly practiced).

(e) Inform patient of the diagnosis and the need for

primary PCI, complications of the procedure (and

fibrinolytic therapy if applicable) and obtain consent.

Activate the cardiac catheterization laboratory. Shave

the groin area and prepare to transfer patient to cardiac

catheterization laboratory.

PCI is the preferred reperfusion strategy of STEMI, [14•,

15••] provided it can be performed with a D2B time

of \90 min by a skilled operator (performing [75 PCIs

per year) at a PCI capable centre (performing [200 PCIs a

year, of which at least 36 are primary PCI for STEMI)

[16••]. This is because PCI can be effective for a wider

range of patients as compared to fibrinolytics (including

patients with contraindications to fibrinolytics and uncer-

tain STEMI diagnosis), a lower risk of intracranial bleeding

complication and a higher initial coronary reperfusion rate.

Those receiving hospitals that do not have PCI capabilities

should have protocol to transfer the STEMI patients to a

PCI center. The non-PCI hospitals should also collaborate

with EMSs to initiate pre-hospital 12-lead ECG and

protocol to send patients to the nearest PCI centre,

bypassing those without [17]. If the paramedics and med-

ical control are well trained and are able to analyse 12-lead

ECG on site or transmit to medical facilities for confir-

mation, fibrinolytic therapy can be initiated in the pre-

hospital setting to further reduce D2N time.

If the transfer is expected to be significantly delayed,

fibrinolysis must be considered for the patients without

contraindication(s) to fibrinolysis. How long should a

STEMI patient who is eligible for fibrinolytics wait for PCI

before the additional benefits of PCI are lost and fibrino-

lysis becomes the preferred option? A study suggests that

an individualized approach should be adopted as the time

recommended depends on the patient’s age, infarction

duration and location of STEMI. For example anterior

STEMI with age \65 years is around 40 min, non-anterior

MI with age [65 years is around 170 min [18]. However,

this is a post hoc analysis of a registry. This result must be

interpreted with caution, and it will be confusing for

ground staff to implement such a protocol. The 2012

European Society of Cardiology guidelines recommended

that fibrinolysis should be considered if PCI cannot be

performed within 120 min of first medical contact [19••].

Though fibrinolytics are well-proven to improve coro-

nary blood flow, limit infarct size and improve survival,

certain contraindications exist. The absolute contraindica-

tions include [4]:

(a) known intracranial haemorrhage at any time,

(b) ischaemic stroke in the preceding 6 months,

(c) presence of intracranial tumour, arterio-venous mal-

formation or bleeding,

(d) major surgery or major trauma/head injury within the

preceding 3 weeks,

(e) presence of active internal bleeding (excepting

menstruation),

(f) gastrointestinal bleeding within the past month,

(g) bleeding diathesis,

(h) non-compressible punctures in the past 24 h (e.g.

liver biopsy, lumbar puncture, subclavian puncture),

(i) high suspicion of aortic dissection,

(j) pericarditis,

(k) refractory to resuscitation,

(l) allergy to the intended thrombolytic or previous

reaction to these agents,

(m) pregnancy.

Relative contraindications include:

(a) high blood pressure with at least two simultaneous

readings [180/110 mmHg,

(b) severe renal or liver disease,

(c) prolonged or traumatic CPR but successful

resuscitation,
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(d) patients on chronic anti-coagulant therapy (e.g.

warfarin).

A number of thrombolytic agents are available. The

current recommended doses of some of the more com-

monly used thrombolytic agents are as follows:

(1) Streptokinase 1.5 million units (u) given intrave-

nously over 60 min [4].

(2) t-PA (alteplase) 15 mg initial IV bolus, followed by

0.75 mg/kg body weight (maximum 50 mg) over the

next 30 min and then 0.5 mg/kg body weight (max-

imum 35 mg) over the remaining 60 min.

(3) TNK-tPA (tenecteplase) 0.5 mg/kg body weight as a

bolus intravenous dose over 5 seconds (minimum

dose 30 mg, maximum dose 50 mg).

(4) r-PA (reteplase) 2 9 10 u each over 2 min and given

30 min apart.

All thrombolytics are said to have almost equivalent

efficacy in achieving vascular patency with small differ-

ences in bleeding and mortality rates. The drug and dose

used will be dependent on availability and cost consid-

erations—streptokinase a non-fibrin-specific fibrinolytic is

approximately 1/10 the cost of fibrin-specific agents.

Administration of streptokinase may be associated with

hypotension but severe allergic reaction is rare. Re-

administration of streptokinase should be avoided because

of antibodies, which can impair its activity and increase

the risk of allergic reactions. In a randomized study

comparing tPA and unfractionated heparin (UFH) with

streptokinase given IV, the tPA arm had 10 fewer deaths

per 1,000 patients treated [20]. The mutant forms of tPA

such as rPA and TNK-tPA (see above) are equivalent to

tPA but easier to administer in the pre-hospital setting

[21].

After initiation of fibrinolytic therapy, the patient should

be transferred urgently to a PCI centre if there is evidence

of failed fibrinolysis, i.e. recurrence of symptoms or ST-

segment elevation. Even if the fibrinolysis is successful, i.e.

disappearance of chest pain, ST-segment resolution,

appearance of reperfusion arrhythmia; routine early referral

(within 24 h) of patients for post-fibrinolysis angiography

with subsequent PCI (if required) may reduce the rate of

re-infarction and recurrent ischemia.

Adjuvant therapy for STEMI patients

before undergoing PCI or fibrinolysis

Prior to angiography, such patients should receive double

anti-platelet therapy with aspirin and an adenosine

diphosphate (ADP)-receptor blocker, and a parenteral anti-

coagulant, as early as possible.

Anti-platelet Agents

(1) Aspirin should be administered early in the ED to all

patients suspected of having ACS and who have no

contraindications to aspirin. Aspirin irreversibly

acetylates platelet cyclooxygenase. The second

International Study of Infarct Survival [ISIS-2] trial

[22] provides the strongest evidence that aspirin has

been shown to independently reduce the mortality of

AMI patients with or without fibrinolytic therapy by

up to 23 and 42 % respectively. The recommended

first dose is 150–300 mg of non-enteric-coated aspi-

rin, and a lower dose 75–150 mg thereafter. Aspirin

can be given intravenously in patients who cannot

take it orally. The optimal intravenous dosage ranges

from 80 to 151 mg.

(2) Other anti-platelet agents include the thienopyridines

prodrug, e.g. ticlopidine, clopidogrel, prasugrel and

ticagrelol. These inhibit the ADP dependent pathway

of platelet activation. Ticlopidine produces its max-

imal effect after 8–11 days of repeated intake. It is

associated with a risk of neutropenia and agranulo-

cytosis. Clopidogrel, a ticlopidine analogue, is pre-

ferred over ticlopidine because of its rapid onset of

action and safety profile. Administration of clopido-

grel, 75 mg daily, results in maximal platelet inhibi-

tion after 4–7 days. Clopidogrel in combination with

aspirin is more effective than aspirin alone in

decreasing the incidence of MI, stroke, and cardio-

vascular death after the initial visit. A greater

incidence of bleeding is also noted, especially in

those who undergo coronary bypass grafting within 5

days of therapy [23]. Clopidogrel has not been

evaluated against placebo in any outcome study in

the setting of primary PCI, but a higher loading dose

of 600 mg and maintenance dose of 150 mg in the

first week was superior to the 300/75 mg regimen in

the subset undergoing PCI in the Optimal Antiplatelet

Strategy (OASIS) 7 trial. Use of high clopidogrel

doses has been demonstrated to achieve more rapid

inhibition on the ADP receptor [24].

(3) The preferred ADP receptor blockers—prasugrel or

ticagrelol.

To date, no studies have evaluated the commencement of

dual anti-platelet therapy prior to hospital admission, nor

its use before, rather than during, angiography in the setting

of STEMI.

Prasugrel is converted to its active metabolite more effi-

ciently than clopidodrel and as such is more potent and has a

more rapid onset. The Thrombolysis in Myocardial Infarc-

tion 38 (TRITON-TMI 38) study showed that prasugrel

reduced the composite primary endpoint (cardiovascular
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non-fatal MI, or stroke) in clopidogrel-naı̈ve patients who

underwent coronary angiogram without significant increase

non-CABG related bleeding risk [25]. Prasugrel is contra-

indicated in patients with prior stroke/transient ischaemic

attack, and generally not recommended in patients

aged [75 years or with lower body weight (\60 kg) as it

was not associated with net clinical benefit in these subsets.

The prasugrel prescription information stated that if patient

is less than 60 kg, similar loading dose but a reduced

maintenance dose of 5 mg is recommended. No outcome

data is available with this dose. The 50th percentile

weight (SD) of the male and female population in Singapore

is 63 kg (6.89) and 55 kg (6.73) respectively [26].

Ticagrelor binds reversibly to P2Y12 platelet ADP

receptors. In the Platelet Inhibition and Patient Outcomes

(PLATO) trial [27], Ticagrelor reduced the composite

primary endpoint (cardiovascular death, non-fatal MI, or

stroke) and also cardiovascular mortality in clopidogrel-

naı̈ve or pre-treated STEMI patients planned for primary

PCI or moderate-to-high risk NSTE-ACS (planned for

either conservative or invasive management). There was no

significant difference in overall major bleeding rates

between the clopidogrel and ticagrelor groups. In subset of

patients with STEMI, the benefit was consistent. Ticagrelor

may cause transient dyspnea at the onset of therapy, not

associated with morphological or functional lung abnor-

malities. Ticagrelor can also be associated with asymp-

tomatic bradycardia. None of the more potent agents

(prasugrel or ticagrelor) should be used in patients with

previous haemorrhagic stroke or moderate-to-severe liver

disease. In these instances, clopidrogrel should be used.

Few clinical trials on intravenous glycoprotein IIb/IIIa

in the management of STEMI were done after the era of

routine double antiplatelet therapy. None of them showed

that intravenous glycoprotein IIb/IIIa definitely improved

clinical outcome [28]. A meta-analysis of randomised

controlled trials of intracoronary versus intravenous

administration of glycoprotein IIb/IIIa inhibitors during

PCI for ACS showed that short term (1 month to 3 months)

mortality was better with intracoronary glycoprotein IIb/

IIIa inhibitors but there was no difference in the medium or

long term (C6 months) mortality [29]. There is no trial

regarding the use of glycoprotein IIb/IIIa inhibitors with

asprin plus the new and more potent oral anti-platelets eg

prasugrel or ticagrelor.

Anti-thrombin Inhibitor (Anti-coagulant)

Heparins

UFH and low molecular weight heparin (LMWH) inacti-

vate thrombin and activated factor X (factor Xa). The

AHA/ACC/ERC guidelines state that STEMI patients

undergoing primary PCI should be given parenteral anti-

coagulants, although this has not been studied in placebo-

controlled trials. In Singapore, UFH would be initiated in

cardiac catheterisation laboratory during coronary angio-

gram and primary PCI. UFH should be given as IV bolus

60 u/kg (maximum 4,000 u) followed by initial infusion of

12 u/kg/h (maximum 1,000 u/h). Activated partial pro-

thrombin (aPTT) should be measured after 3 h, and dose of

UFH infusion should be adjusted to keep aPTT between 1.5

and 2 times the control value [30••]. UFH should be given

intravenously in patients receiving reperfusion therapy

with t-PA, r-PA, or TNK-tPA [31, 32], but evidence is

lacking for non-selective fibrinolytics. LMWH has several

advantages over UFH. The LMWH has a standard dose of

administration, a lower incidence of heparin induced

thrombocytopenia, and is easier to administer. There is also

no need to monitor these patients. However, LMWH has a

longer half life and is difficult to reverse.

Several clinical trials and one meta-analysis documented

similar or improved composite outcomes (death, MI, and/

or recurrent angina or recurrent ischemia or revasculari-

zation) when enoxaparin was administered instead of UFH

to patients with STEMI undergoing fibrinolysis [33].

Patients initially treated with enoxaparin should not be

switched to UFH and vice versa because of increased risk

of bleeding in patients \75 years the initial dose of enox-

aparin is 30 mg IV bolus followed by 1 mg/kg subcuta-

neous (SC) enoxaparin every 12 h.

If the patients are C75 years, enoxaparin dosage should

be adjusted to 0.75 mg/kg (75 % of normal dose) and IV

bolus omitted. A study comparing enoxaparin with UFH in

patients C75 years undergoing fibrinolysis showed reduc-

tion in the primary endpoint (death and non-fatal recurrent

MI) in the enoxaparin group. Using this dosage, patients with

impaired renal function (creatinine clearance \30 mL/min)

may be given 1 mg/kg enoxaparin SC once daily [34•].

Fondaparinux selectively binds anti-thrombin and cau-

ses rapid and predictable inhibition of factor Xa. It is

chemically related to the LMWHs. A large trial concluded

that in patients with STEMI treated with thrombolytic

agent (73 % streptokinase), fondaparinux compared to

placebo or UFH significantly reduces mortality and rein-

farction without increasing bleeding and strokes. There was

no benefit in STEMI patients undergoing PCI. There was a

higher rate of guiding catheter thrombosis [35].

Direct Anti-thrombin Inhibitors

Bivalirudin is a specific direct thrombin inhibitor. It has a

short half life of 25 min and does not cause heparin

induced thrombocytopenia.

In STEMI patients undergoing PCI, anti-coagulation

with bivalirudin alone, as compared with heparin plus
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glycoprotein IIb/IIa inhibition, resulted in significantly

reduced 30-day rate of major bleeding and cardiac death

[36]. The HERO-2 (Hirulog and Early Reperfusion or

Occlusion) trial showed reduced reinfarction with intrave-

nous bivalirudin compared to intravenous UFH in more

than 17,000 patients who had streptokinase IV within 6 h

of a STEMI [37]. It is reasonable for STEMI patients with

heparin induced thrombocytopenia who are at a high risk of

bleeding undergoing PCI or intravenous streptokinase to be

administered bivalirudin. Bivalirudin has not been studied

with fibrin-specific agents.

Analgesia/Anti-ischemic Treatments

Nitroglycerin (glyceryl tri-nitrate or GTN) produces ben-

efits theoretically through

(a) Direct vasodilation of coronary arteries at the sites of

plaque disruption,

(b) Dilatation of veins, which decreases pre-load,

(c) Dilatation of peripheral vessels with a resulting drop

in systemic vascular resistance (afterload) and, there-

fore, myocardial oxygen workload demand.

For patients with chest pain with suspected ACS and

systolic blood pressure of greater than 90 mmHg, a sub-

lingual GTN tablet (0.4 mg) 5 min apart up to a maximum

of three doses. If symptoms are not fully relieved and blood

pressure is adequate, the patient may be started on intra-

venous GTN with initial infusion rates at 5 lg/min and

titrate to a symptom-free state. The physician should

increase the infusion at regular intervals, allowing a 10 %

reduction in the mean arterial pressure if normotensive and

a 20–30 % reduction if initially hypertensive. Usually

complete benefit is achieved by 200 lg/min. Extreme care

must be exercised in patients with hypotension, inferior

wall AMI and right ventricular (RV) infarction when

administering GTN. GTN is contraindicated within 24 h of

sildenafil (Viagra) use.

Complication Following STEMI

(1) Cardiogenic shock and acute left ventricle failure

occurs if 40 % or more of the left ventricular myo-

cardium is infarcted. Primary PCI is preferred in this

group of patients. In hospitals without PCI facilities,

where transfer to PCI is delayed, fibrinolytic therapy

should be initiated. Intra-aortic balloon pump (IABP)

works synergistically with PCI or fibrinolytic agents.

(2) RV infarction. In patients with inferior MI, it is

routine to record right sided ECG leads V4R to look

for ST elevation to diagnose concomitant RV infarc-

tion. If the patient is hypotensive due to RV

infarction, hemodynamics can be improved by judi-

cious fluid challenge to augment ventricle pre-load

and cardiac output. Venodilators, e.g. Nitrates are

contraindicated. Early reperfusion is the goal.

(3) If a pre-systolic murmur is heard over the precordium

by auscultation and the patient is in pulmonary edema

or cardiogenic shock, an emergency echocardiogra-

phy should be done to confirm the diagnosis of acute

mitral valve regurgitation or rupture ventricle septum.

Both groups of patient require intravenous diuretics,

vasodilation/inotopic as well as IABP and ventilatory

support. Early coronary angiography and cardiac

surgery should be arranged.

(4) Arrhythmias. Ventricular premature beats and non-

sustained ventricular tachycardia (lasting \30 s) do

not require specific treatment. Ventricular fibrillation

should be managed by immediate defibrillation and

cardiopulmonary resuscitation according to Advanced

Cardiac Life Support guidelines.

Adjunctive Therapy to be Started not in the ED

but Within the First 24 h of STEMI

(1) b-Adrenergic blocking agents ameliorate the effects

of catecholamine-induced tachycardia, decreased

contractility and myocardial oxygen demand. A

large retrospective study documented that AMI

patients treated with b-blockers was associated with

a 40 % reduction in mortality. The 40 % reduction

was also seen in patients with conditions that are

contraindicated to b-blockade use, e.g. congestive

heart failure, chronic pulmonary disease, older age

group [38]. Early administration of IV b-blockers

was associated with cardiogenic shock from Day 0

and 1 after hospitalization. Long-term treatment with

oral b-blockers should be initiated after patient has

been stabilized.

(2) Angiotensin-converting enzyme (ACE) inhibitors

prevent adverse left ventricular remodeling and have

been shown to decrease cardiovascular mortality,

delay deterioration in cardiac functional state and

decrease incidence of sudden death and recurrent

AMI development after the initial MI [39]. They are

particularly helpful in patients with LV dysfunction

or congestive heart failure, and in ACS patients with

diabetes mellitus and large AMIs, especially in the

anterior territory. The initial doses should be low in

order to avoid hypotension. Once started, long-term

use is generally the rule. Hypotension is the main

contraindication to ACE inhibitor therapy. Relative

contraindications include volume depletion and
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borderline perfusion. Close monitoring of renal

function will be required during therapy.

(3) Meta-analysis showed that in post-MI patients, early

high dose statin therapy reduced the risk of cardio-

vascular death, non-fatal MI, ischemia stroke.

Conclusion

Studies have shown an improvement of survival of STEMI

due to increased use of perfusion therapy and recom-

mended medication.

Review of the medical records of residents in the

Worcester metropolitan area hospitalized at 11 greater

Worcester medical centers for either STEMI or NSTEMI

from 1997 to 2005 showed the 1-year post-discharge death

rates of STEMI declined from 10.6 to 8.4 % [40]. Simi-

larly, data from four French nationwide registries docu-

mented that standardized 30-day mortality of STEMI

decreased from 11.3 % (95 % CI, 9.5–13.2) in 1995 to

4.4 % (95 % CI, 3.5–5.4) in 2005 [41]. Multi-variable

analysis showed that the change is accompanied by an

increase in the proportion of women younger than 60 years

with STEMI, as well as greater use of reperfusion therapy

and recommended medications.

The success of timely reperfusion therapy for STEMI

patients would require close collaboration between pre-

hospital care, Emergency Medicine, hospitalist and Cardi-

ology providers to address the processes and professional

issues in the various stages of patient management.
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