FVC MAKATI MEDICAL CENTER

DEPARTMENT OF MEDICINE

SECTION OF CARDIOLOGY

CLINICAL PRACTICE GUIDELINES – UNCOMPLICATED STEMI

Clinical Pathway for Uncomplicated STEMI

Day 1:  Admission (See order sheet)

Day 2: 
	Assessment
	Daily weight if S & S of CHF

DC O2 if patient is stable and O2 sat > 90%

ECG monitor

Cardiac cath/ site checks

	Medications
	ASA

Clopidogrel

Nitrates

Beta Blockers

ACE inhibitors/ ARB

Anxiolytics

Daily stool softener

	Activity
	Partial bath

Sit up and dangle legs.  If tolerated, sit at bedside chair

BRP

	Tests
	12 lead electrocardiogram

Echocardiogram

Repeat cardiac enzymes

Fasting lipid profile

	Patient Education
	Explanation of diagnosis

Lifestyle change

Counseling re: smoking

Weight management

Diet low in saturated fat and cholesterol

	Psychosocial evaluation
	Symptoms of depression

Anxiety

Sleep disorders

Social support environment


Day 3

	Assessment
	Daily weight if S and S of CHF

Functional capacity test

ECG monitor

	Medication
	ASA

Clopidogrel

Nitrates

Beta-blockers

ACE/ ARB

Anxiolytics

Stool softener

	Activity
	Self bath, may have bathroom privileges

Walk inside the room

	Patient Education
	Reinforce smoking cessation

	Tests
	12 lead electrocardiogram 

Repeat cardiac enzymes


Day 4:

	Consults
	Cardiac rehabilitation program

	Assessment
	D/C Monitor

Transfer out from ICU/ Telemetry

	Medications
	ASA 

Clopidogrel

Nitrates

Beta-blockers

ACE Inhibitors/ ARB

Discontinue Heparin/ LMWH

	Activity
	Shower before discharge


Day 5:


Discharge

LABORATORY EXAMINATIONS

CLASS I C

Laboratory examinations should be performed as part of the management of STEMI patients, but should not delay the implementation of reperfusion therapy.

· Serurm biomarkers for cardiac damage

· Complete blood count (CBC) with platelets

· International normalized ration (INR)

· Activated partial thromboplastin time (aPTT)

· Electrolytes and magnesium

· Blood urea nitrogen (BUN)

· Creatinine

· Glucose

· Complete lipid profile

BIOMARKERS OF CARDIAC DAMAGE

	Class I C

	Cardiac-specific troponins should be used as the optimum biomarkers for the evaluation of patients with STEMI who have coexistent skeletal muscle injury.

	Class I C

	For patients with ST elevation on the 12 lead ECG and symptoms of STEMI, reperfusion therapy should be initiated as soon as possible and is not contingent on a biomarker assay


IMAGING

	Class I C

	Patients with STEMI should have a portable chest x-ray, but this should not delay implementation of reperfusion therapy (unless a potential contraindication is suspected, such as aortic dissection).

	Class I B

	Imaging studies such as a high quality portable chest X-ray, transthoracic and/or transesophageal echocardiography, and a contrast chest CT scan or an MRI scan should be used for differentiating STEMI from aortic dissection in patients for which this distinction is initially unclear.


OXYGEN

	Class I B

	Supplemental oxygen should be administered to patients with arterial oxygen desaturation (SaO2 < 90%)

	Class IIa C

	It is reasonable to administer supplemental oxygen to all patients with uncomplicated STEMI during the first 6 hours


NITROGLYCERIN

	Class I C

	Patients with ongoing ischemic discomfort should receive sublingual NTG (0.4 mg) every 5 minutes for a total of 3 doses, after which an assessment should be made about the need for intravenous NTG.

	Class I C

	Intravenous NTG is indicated for relief of ongoing ischemic discomfort that responds to nitrate therapy, control of hypertension, or management of pulmonary congestion.  Patients with ongoing ischemic discomfort should receive sublingual NTG (0.4 mg) every 5 minutes for a total of 3 doses, after which an assessment should be made about the need for intravenous NTG 

	Class III C

	Nitrates should not be administered to patients with:
· systolic pressure < 90 mm Hg or >/= to 30 mm Hg below the baseline

· severe bradycardia (< 50 bpm)

· tachycardia (> 100 bpm) or

· suspected RV infarction

	Class III B

	Nitrates should not be administered to patients who have received a phosphodiesterase inhibitor for erectile dysfunction within the last 24 hours (48 hours for tadalafil)


ANALGESIA

	Class I C

	Morphine sulfate (2 to 4 mg intravenously with increments of 2 to 8 mg intravenously repeated at 5 to 15 minute intervals) is the analgesic of choice for management of pain associated with STEMI


ASPIRIN
	Class I A and C

	Aspirin should be chewed by patients who have not taken aspirin before presentation with STEMI.  The initial dose should be 162 mg (Level of evidence A) to 325 mg (Level of evidence C).

Although some trials that have used enteric coated aspirin for initial dosing, more rapid buccal absorption occurs with non-enteric-coated formulations


BETA BLOCKERS

	Class I A

	Oral beta blocker therapy should be administered promptly to those patients without a contraindication, irrespective of concomitant fibrinolytic therapy or performance of primary PCI

	Class IIa B

	It is reasonable to administer intravenous Beta-blockers promptly to STEMI patients without contraindications, especially if a tachyarrhythmia or hypertension is present.


CONTRAINDICATIONS AND CAUTIONS FOR FIBRINOLYSIS IN STEMI

	ABSOLUTE CONTRAINDICATIONS

· Any prior intracranial hemorrhage

· Known structural cerebral vascular lesion (eg arteriovenous malformation)

· Known malignant intracranial neoplasm (primary or metastatic)

· Ischemic stroke within 3 months EXCEPT acute ischemic stroke within 3 hours

NOTE: Age restriction for fibrinolysis has been removed compared with prior guidelines

· Suspected aortic dissection

· Active bleeding or bleeding diathesis (excluding menses)

· Significant closed head or facial trauma within three months

	RELATIVE CONTRAINDICATIONS

· History of chronic, severe, poorly controlled hypertension

· Severe uncontrolled hypertension on presentation (SBP > 180 mm Hg or DBP > 110 mm Hg)

· History of prior ischemic stroke greater than 3 months, dementia, or known intracranial pathology not covered in contraindications

· Traumatic or prolonged (>10 minutes) CPR or major surgery (< 3 weeks)

· Recent (<2 to 4 weeks) internal bleeding

· Noncompressible vascular punctures

· For streptokinase/ antistreplase: prior to exposure (> 5 days ago) or prior allergic reaction to these agents

· Pregnancy

· Active peptic ulcer

· Current use of anticoagulants: the higher the risk of bleeding


FIBRINOLYSIS

	Class I A

	In the absence of contraindications, fibrinolytic therapy should be administered to STEMI patients with symptom onset within the prior 12 hours.

	Class I A

	In the absence of contraindications, fibrinolytic therapy should be administered to STEMI patients with symptom onset within the prior 12 hours and new or presumably new left bundle branch block (LBBB).

	Class IIa C

	In the absence of contraindications, it is reasonable to administer fibrinolytic therapy to STEMI patients with symptom onset within the prior 12 hours and 12 lead ECG findings consistent with a true posterior MI

	Class IIa B

	In the absence of contraindications, it is reasonable to administer fibrinolytic therapy to patients with symptoms of STEMI beginning in the prior 12 to 24 hours who have continuing ischemic symptoms and ST elevation > 0.1 mV in >/= 22 contiguous precordial leads or >/= 2 adjacent limb leads

	Class III C

	Fibrinolytic therapy should not be administered to asymptomatic patients whose initial symptoms of STEMI began more than 24 hours earlier

	Class III A

	Fibrinolytic therapy should not be administered to patients whose 12 lead ECG shows only ST segment depression, except if a true posterior MI is suspected


PRIMARY PCI FOR STEMI: GENERAL CONSIDERATIONS

	Class I A

	· Patients with STEMI (including posterior MI) or MI with new or presumably new LBBB

· PCI of infarct artery within 12 hours of symptom onset

· Balloon inflation within 90 minutes of presentation

· Skilled personnel available (individual performs > 75 procedures per year)

· Appropriate lab environment (lab performs > 200 PCIs / year of which at least 36 are primary PCI for STEMI)

· Cardiac surgical backup available

	Class I B

	Medical contact-to-balloon or door-to-balloon should be within 90 minutes

	Class I B

	PCI preferred if > 3 hours from symptom onset

	Class I B

	Primary PCI should be performed in patients with severe congestive heart failure (CHF) and/or pulmonary edema (Killip class 3) and onset of symptoms within 12 hours.

	Class I A

	Primary PCI should be performed in patients less than 75 years old with ST elevation or LBBB who develop shock within 36 hours of MI and are suitable for revascularization that can be performed within 18 hours of shock

	Class IIa B

	Primary PCI is reasonable in selected patients 75 years or older with ST elevation or LBBB who develop shock within 36 hours of MI and are suitable for revascularization that can be performed within 18 hours of shock

	Class IIa C

	It is reasonable to perform primary PCI for patients with onset of symptoms within the prior 12 to 24 hours and 1 more of the following:
a. Severe CHF

b. Hemodynamic or electrical instability

c. Persistent ischemic symptoms


RESCUE PCI
	Class I B

	Rescue PCI should be performed in patients less than 75 years old with ST elevation or LBBB who develop shock within 36 hours of MI and are suitable for revascularization that can be performed within 18 hours of shock

	Class I B

	Rescue PCI should be performed in patients with severe CHF and/or pulmonary edema (Killip class 3) and onset of symptoms within 12 h

	Class IIa B

	Rescue PCI is reasonable for selected patients 75 years or older with ST elevation or LBBB or who develop shock within 36 hours of MI and are suitable for revascularization that can be performed within 18 hours of shock

	Class IIaC

	It is reasonable to perform rescue PCI for patients with one or more of the following:

a. Hemodynamic or electrical instability

b. Persistent ischemic symptoms


PCI FOR CARDIOGENIC SHOCK

	Class I A

	Primary PCI is recommended for patients less than 75 years with ST elevation or LBBB or who develop shock within 36 hours of MI and are suitable for revascularization that can be performed within 18 hours of shock

	Class IIa B

	Primary PCI is reasonable for selected patients 75 years or older with ST elevation or LBBB or who develop shock within 36 hours of MI and are suitable for revascularization that can be performed within 18 hours of shock


PCI AFTER FIBRINOLYSIS
In patients whose anatomy is suitable, PCI should be performed for the following:

	Class I C
	Objective evidence of recurrent MI

	Class I B
	Moderate or severe spontaneous/provocable myocardial ischemia during recover from STEMI

	Class I B
	Cardiogenic shock or hemodynamic instability

	Class IIa C
	It is reasonable to perform routine PCI in patients with left ventricular ejection fraction (LVEF) </= 0.40, CHF or serious ventricular arrhythmias

	Class IIaC
	It is reasonable to perform PCI when there is documented clinical heart failure during the acute episode, even though subsequent evaluation shows preserved LV function (LVEF > 0.40)

	Class IIb B
	Routine PCI might be considered as part of an invasive strategy after fibrinolytic therapy


ASSESSMENT OF REPERFUSION

Class IIa B

It is reasonable to monitor the pattern of ST elevation, cardiac rhythm and clinical symptoms over the 60 to 180 minutes after initiation of fibrinolytic therapy

Noninvasive findings suggestive of reperfusion include:

· Relief of symptoms

· Maintenance and restoration of hemodynamic and/or electrical instability

· Reduction of >/= 50% of the initial St-segment elevation pattern on follow-up ECG 60 to 90 minutes after initiation of therapy.

ANCILLARY THERAPY TO REPERFUSION

Unfractionated heparin (UFH) should be given intravenously in:

	Class I C
	Patients undergoing PCI or surgical revascularization

	Class I C
	After alterphase, reteplase, tenecteplase

	Class I B
	After streptokinase, anistreplase, urokinase in patients at high risk for systemic emboli

	Class I C
	Platelet counts should be monitored daily in patients taking UFH

	Class IIb B
	Low molecular weight heparin (LMWH) might be considered an acceptable alternative to UFH in patients less than 75 year who are receiving fibrinolytic therapy in the absence of significant renal dysfunction

Enoxaparin used with tenecteplase is the most comprehensively studied.


ASPIRIN

	Class I A

	A daily dose of aspirin (initial dose of 162 to 325 mg orally; maintenance dose of 75 to 162 mg) should be given indefinitely after STEMI to all patients without a true aspirin allergy


THIENOPYRIDINES

	Class I B

	In patients for whom PCI is planned, clopidogrel should be started and continued:

· > 1 month after bare metal stent

· > 3 months after sirolimus eluting stent

· > 6 months after paclitaxel eluting stent

· Up to 12 months in absence of high risk for bleeding

	Class I B

	In patients taking clopidogrel in whom CABG is planned, the drug should be withheld for at least 5 days, and preferably for 7 days, unless the urgency for revascularization outweighs the risk of excessive bleeding

	Class IIa C

	Clopidogrel is probably indicated in patients receiving fibrinolytic therapy who are unable to take aspirin because of hypersensitivity or gastrointestinal intolerance


GLYCOPROTEIN IIb/ IIIa INHIBITORS

	Class IIa B

	It is reasonable to start treatment with abciximab as early as possible before primary PCI (with or without stenting) in patients with STEMI

	Class IIb C

	Treatment with tirofiban or eptifibatide may be considered before primary PCI (with or without stenting) in patients with STEMI


ACE/ARB: WITHIN 24 HOURS

	Class I A

	An ACE inhibitor should be administered orally within the first 24 hours of STEMI in the following patients without hypotension or known class of contrainidications:

· Anterior infarction

· Pulmonary congestion

· LVEF < 0.40

	Class I C

	An ARB should be given to ACE intolerant patients with either clinical or radiological signs of HF or LVEF < 9.40

	Class IIa B 

	An inhibitor administered orally can be useful within the first 24 hours of STEMI to the following patients without hypotension or known class contraindications:

· Anterior infarction

· Pulmonary congestion

· LVEF < 0.40

	Class III B

	An intravenous ACE inhibitor should not be given to patients within the first 24 hours of STEMI because of the risk of hypotension (possible exception: refractory hypotension)

STRICT GLUCOSE CONTROL DURING STEMI

	Class I B

	An insulin infusion to normalize blood glucose is recommended for patients and complicated courses.

	Class IIa B

	It is reasonable to administer an insulin infusion to normalize blood glucose even in patients with an uncomplicated course


HORMONE THERAPY

	Class III A

	Hormone therapy with estrogen plus progestin should not be given de novo to postmenopausal women after STEMI for secondary prevention of coronary events

	Class III B

	Postmenopausal women who are already taking estrogen plus progestin at the time of STEMI should not continue hormone therapy.
However, women who are beyond 1 to 2 years after initiation of hormone therapy who wish to continue such therapy for another compelling indication should weigh the risks and benefits


ANTIOXIDANTS

	Class III A

	Antioxidant vitamins such as vitamin E and/or vitamin C supplements should not be prescribed to patients recovering from STEMI to prevent cardiovascular disease


PSYCHOSOCIAL IMPACT OF STEMI

	Class I C

	The psychosocial status of the patient should be evaluated, including inquiries regarding symptoms of depression, anxiety or sleep disorders and the social support environment

	Class IIa A

	Treatment with cognitive behavorial therapy and selective serotonin reuptake inhibitors can be useful for STEMI patients with depression that occurs in the year after hospital discharge


CARDIAC REHABILITATION

	Class I C

	Cardiac rehabilitation/ secondary prevention programs, when available, are recommended for patients with STEMI, particularly those with multiple modifiable risk factors and/ or those moderate to high risk patients in whom supervised exercise training is warranted.


FOLLOW UP VISIT WITH MEDICAL PROVIDER

	Class I C

	· Delineate cardiovascular symptoms and functional class

· Evaluate current medications and titrate if needed

· Review and continue pre-discharge risk assessment

· Review secondary prevention principles

· Check psychosocial status

· Discuss resumption of daily activities

· Address plan for recognizing and responding to potential cardiac event

· Refer to a cardiac rehabilitation program


CLINICAL PATHWAY 

FOR UNCOMPLICATED STEMI

