


Stable IHD 


Stress testing - all patients with stable ischemic heart disease should undergo some form of stress 
testing (excercise ECG, stress ECHO, stress testing with radionuclide myocardial perfusion imaging, 
CT coronary angiography, PET or SPECT, pharmacologic stress testing with imaging). Look for 
hypotension or ST segment depression on stress testing.



Pretest probability of CHD has to be calculated prior to stress testing (based on age, symptoms and 
risk factors). In patients with high pretest probability of CHD, noninvasive testing is usually not 
required for the diagnosis as a negative stress test result is likely to be a false negative. However, non 
invasive testing may be important in determing the prognosis and management. In patients with low 
pretest probability of CHD, stress testing is not recommended as a positive result is likely to be a 
false positive. In patients with intermediate risk of CHD in whom the main objective is to clarify the 
diagnosis, excercise ECG testing is recommended with the addition of imaging when clinically 
indicated and appropriate. 



Dx of stable IHD can be made in many patients when they present with stable angina (chest pain that 
occurs predictably and reproducibly with certain level of exertion and relieved with rest or 
nitroglycerin) in the pressence of one or more risk factors of cardiovascular atherosclerotic disease. 
12-lead ECG should be performed in all patients. Most patients with suspected SIHD should undergo 
stress testing to secure the diagnosis or obtain prognostic information. Once this information has 
been obtained, the therapeutic approach is determined by the results of the test(s) and individual 
patient characteristics. Low- and intermediate-risk patients whose symptoms are controlled on 
medical therapy can be managed without intervention while high-risk patients or those with angina 
refractory to medical therapy should undergo coronary angiography and revascularization with either 
percutaneous coronary intervention (PCI) or coronary artery bypass graft surgery (CABG). Therefore, 
in patients with SIHD there are two indications for coronary angiography followed by 
revascularization of appropriate lesions - angina that significantly affects patient's lifestyle despite 
maximal tolerable medical therapy; high-risk or selected intermediate-risk patients identified on 
noninvasive testing irrespective of the anginal severity. Coronary angiography is also reasonable in 
patients with atypical symptoms and equivocal findings on stress testing in whom diagnosis needs to 
be established. Revascularization is performed in appropriate patients in whom angiography reveals 
anatomy for which revascularization has a proven benefit or in whom medical therapy has failed. The 
choice between PCI and CABG is based upon anatomy and other factors such as left ventricular 
function and the presence or absence of diabetes. With the availability of drug-eluting stents, PCI is 
increasingly performed for most lesions.



Anti-anginal therapy - Beta blockers are used as first line agents in stable angina followed by calcium 
channel blockers if Sx persist with beta blockers alone or if beta blockers are contraindicated (beta 
blockers and CCBs are equally effective but there is a survival benefit with beta blockers). Beta 
blockers are contraindicated in Prinzmetal or variant angina. Nitrates are first line drugs to relieve 
acute anginal episodes. Long-acting nitrates are added to beta blockers (with or without calcium 
channel blockers) to control stable angina. Ranolazine, late sodium channel blocker, can be used in 
patients without response to the above three classes of drugs.



Therapies known to reduce the incidence of adverse cardiovascular events such as death and 
myocardial infarction should be started. These include aspirin, statin, smoking cessation, control of 
blood pressure and excess weight, and optimal management of diabetes. Regular exercise and 
stress reduction are also recommended. 












Acute coronary syndrome 


Myocardial infarction (MI) is defined as a clinical (or pathologic) event caused by myocardial ischemia 
in which there is evidence of myocardial injury or necrosis. Criteria are met when there is a rise and/
or fall of cardiac biomarkers, along with supportive evidence in the form of typical symptoms, 
suggestive electrocardiographic (ECG) changes, or imaging evidence of new loss of viable 
myocardium or new regional wall motion abnormality. 



For a patient presenting with a suspected acute myocardial infarction (MI), the characteristics of the 
chest pain and the electrocardiogram (ECG) findings permit initial risk stratification. An ECG and an 
abbreviated history and physical examination should be obtained within 10 minutes of patient arrival.



Among patients with chest pain characteristic of myocardial ischemia (angina pectoris), there are 
three primary presentations that suggest a change in the anginal pattern as acute coronary syndrome 
as opposed to stable or exertional angina:

Rest angina, which is usually more than 20 minutes in duration

New onset angina that markedly limits physical activity

Angina that is more frequent, longer in duration, or occurs with less exertion than previous angina



The electrocardiogram (ECG) is a mainstay in the initial diagnosis of patients with suspected acute 
coronary syndrome (ACS). It allows initial categorization of the patient with a suspected myocardial 
infarction (MI) into one of three groups based on the pattern:

-ST elevation MI (STEMI; ST elevation or new left bundle branch block [LBBB])

-Non-ST elevation ACS, with either non-ST elevation MI (NSTEMI) or unstable angina (UA; ST-
depression, T wave inversions, or transient ST-elevation)

-Undifferentiated chest pain syndrome (nondiagnostic ECG)



ST segment elevations and Q waves are absent in both UA and NSTEMI. As a result, UA and 
NSTEMI are frequently indistinguishable at initial evaluation since an elevation in serum biomarkers is 
usually not detectable for four to six hours after an MI, and at least 12 hours are required to detect 
elevations in all patients. As a consequence, initial management is the same for these two 
syndromes. 



In patients with acute STEMI, the ECG evolves through a typical sequence. Although not frequently 
seen, the earliest change in an STEMI is the development of a hyperacute or peaked T wave that 
reflects localized hyperkalemia. Thereafter, the ST segment elevates in the leads recording electrical 
activity of the involved region of the myocardium. Over time, there is further evolution of these ECG 
changes; the ST segment gradually returns to the isoelectric baseline, the R wave amplitude 
becomes markedly reduced, and the Q wave deepens. In addition, the T wave becomes inverted. 
These changes generally occur within the first two weeks after the event, but may progress more 
rapidly, within several hours of presentation. In addition to patients with ST elevation on the ECG, 
two other groups of patients with an ACS are considered to have an STEMI: those with new or 
presumably new LBBB and those with a true posterior MI. A non-ST elevation ACS (unstable angina 
and NSTEMI) is manifested by ST depressions and/or T wave inversions without ST segment 
elevations or pathologic Q waves.



A variety of biomarkers have been used to evaluate patients with a suspected acute myocardial 
infarction (MI). The cardiac troponins I and T as well as the MB isoenzyme of creatine kinase (CK-MB) 
are the most frequently used. Troponin is the preferred marker for the diagnosis of myocardial injury 
for all diagnostic categories because of its increased specificity and better sensitivity compared to 



CK-MB. However, an elevation in cardiac troponins must be interpreted in the context of the clinical 
history and electrocardiogram (ECG) findings since it can be seen in a variety of clinical settings and 
is therefore not specific for an acute coronary syndrome (ACS). 



Approach to diagnose an acute MI (excluding patients who have just undergone revascularization):

An ECG, an abbreviated history (which focuses on the chest pain), and physical examination should 
be obtained within 10 minutes of patient arrival. 

Measure serum troponin-I or troponin-T at first presentation. 

If the serum troponin is not elevated, repeat at six to nine hours. It is not uncommon to measure a 
second troponin earlier than six hours in patients who are highly suspected of having ongoing 
NSTEMI. In an occasional patient in whom the index of suspicion for acute MI is high but the first two 
troponin measurements are not elevated, a repeat measurement at 12 to 24 hours may be necessary. 

Measure serum creatine kinase-MB when a troponin assay is not available. 



Once the diagnosis of either UA or an acute NSTEMI is made, the acute management of the patient 
involves the simultaneous achievement of several goals:

-Relief of ischemic pain.

-Assessment of the patient's hemodynamic status and correction of abnormalities. Hypertension and 
tachycardia, both of which will markedly increase myocardial oxygen consumption requirements, 
may be managed with beta blockers and intravenous nitroglycerin.

-Estimation of risk.

-Choice of a management strategy, ie, an early invasive strategy (with angiography and intent for 
revascularization with percutaneous coronary intervention [PCI] or coronary artery bypass graft 
surgery as defined by the anatomy) versus a conservative strategy with medical therapy.

-Initiation of antithrombotic therapy (including antiplatelet and anticoagulant therapies) to prevent 
further thrombosis of or embolism from an ulcerated plaque.

-Beta blocker therapy to prevent recurrent ischemia and life-threatening ventricular arrhythmias.



The acute management goals should be followed by the administration of different drugs that may 
improve the long-term prognosis. Some of these therapies include:

-Long-term antiplatelet therapy to reduce the risk of recurrent coronary artery thrombosis or, with 
PCI, coronary artery stent thrombosis.

-Statins.

-Long-term oral anticoagulation in the presence of left ventricular thrombus or chronic atrial 
fibrillation to prevent embolization.

-Possible use of an angiotensin converting enzyme inhibitor in patients at increased risk.



Immediate angiography and revascularization — Patients who have a non-ST elevation ACS and one 
or more of the following characteristics are at extremely high risk of an adverse cardiovascular event 
in the short term:

-Hemodynamic instability or cardiogenic shock

-Severe left ventricular dysfunction or heart failure

-Recurrent or persistent rest angina despite intensive medical therapy

-New or worsening mitral regurgitation or new ventricular septal defect

-Sustained ventricular arrhythmias

Patients with any of these five characteristics - referred for immediate coronary arteriography and 
revascularization. The choice of revascularization procedure after angiography depends upon the 
location and extent of disease. Among patients with an appropriate lesion, PCI is most often 
performed, but CABG is usually preferred for the treatment of patients with left main or left main 
equivalent disease, or three- or two-vessel disease involving the left anterior descending artery with 
left ventricular dysfunction or treated diabetes.














The first step in the management of the patient with an acute ST elevation myocardial infarction 
(STEMI) is prompt recognition, since the beneficial effects of therapy with reperfusion are greatest 
when performed soon after presentation. For patients presenting to the emergency department with 
chest pain suspicious for an acute coronary syndrome, the diagnosis of STEMI can be confirmed by 
the electrocardiogram. Biomarkers may be normal early. 



Once the diagnosis of an acute STEMI is made, the early management of the patient involves the 
simultaneous achievement of several goals:

-Relief of ischemic pain

-Assessment of the hemodynamic state and correction of abnormalities that are present

-Initiation of reperfusion therapy with primary percutaneous coronary intervention (PCI) or fibrinolysis

-Antithrombotic therapy to prevent rethrombosis or acute stent thrombosis

-Beta blocker therapy to prevent recurrent ischemia and life-threatening ventricular arrhythmias



This is then followed by the in-hospital initiation of different drugs that may improve the long-term 
prognosis:

-Antiplatelet therapy to reduce the risk of recurrent coronary artery thrombosis or, with PCI, coronary 
artery stent thrombosis.

-Angiotensin converting enzyme inhibitor therapy to prevent remodeling of the left ventricle

-Statin therapy

-Anticoagulation in the presence of left ventricular thrombus or chronic atrial fibrillation to prevent 
embolization



Prompt restoration of myocardial blood flow is essential to optimize myocardial salvage and to 
reduce mortality. A decision must be made as soon as possible as to whether reperfusion will be 
achieved with fibrinolytic agents or primary (direct) PCI.



Percutaneous coronary intervention — If high-quality PCI is available, multiple randomized trials have 
shown enhanced survival and a lower rate of intracranial hemorrhage and recurrent MI compared to 
fibrinolysis. As a result, 2013 American College of Cardiology Foundation/American Heart 
Association guideline for the management of STEMI recommends use of primary PCI for any patient 
with an acute STEMI who can undergo the procedure in a timely manner by persons skilled in the 
procedure. Timely is defined as an ideal first medical contact to PCI time of 90 minutes or less for 
patients transported to PCI-capable hospital or 120 minutes or less for patients who initially arrive at 
or are transported to a non-PCI capable hospital and are then taken to a PCI-capable hospital. 
Patients with typical and persistent symptoms in the presence of a new or presumably new left 
bundle branch block are also considered eligible. All patients who undergo primary PCI should be 
pretreated at diagnosis with anticoagulant and antiplatelet therapy.



Fibrinolysis — The 2013 American College of Cardiology Foundation/American Heart Association 
guideline for the management of STEMI recommends the use of fibrinolytic therapy in patients with 
symptom onset within 12 hours who cannot receive primary percutaneous coronary intervention 
within 120 minutes of first medical contact. The time interval from hospital arrival to initiation of 
fibrinolytic drug infusion should be less than 30 minutes. 




















Murmurs




Inspiration - increase venous return to right atrium - increase intensity of right heart murmurs
•
Hand grip - increase afterload - decrease intensity of AS, MVP and HOCM murmurs, increase •
intensity of VSD, AR and MR murmurs, later onset MVP click/murmur

Amyl nitrite - potent vasodilator - decrease afterload (2/2 decreased TPR) - increase intensity of •
AS, MVP and HOCM murmurs, decrease intensity of VSD, AR and MR murmurs, earlier onset MVP 
click/murmur

Phase II valsalva, abrupt standing up, nitroglycerin/nitrates - decrease preload - decrease intensity •
of most heart murmurs except MVP and HOCM; earlier onset of MVP click/murmur

Passive leg raising, rapid squatting - increase preload - increase intensity of most heart murmurs •
except MVP and HOCM; later onset of MVP click/murmur






















Tachycardias are broadly categorized based upon the width of the QRS complex on the 
electrocardiogram (ECG).

-A narrow QRS complex (<120 milliseconds) reflects rapid activation of the ventricles via the normal 
His-Purkinje system, which in turn suggests that the arrhythmia originates above or within the His 
bundle (ie, a supraventricular tachycardia). The site of origin may be in the sinus node, the atria, the 
atrioventricular (AV) node, the His bundle, or some combination of these sites.

-A widened QRS (≥120 milliseconds) occurs when ventricular activation is abnormally slow. The most 
common reason that a QRS is widened is because the arrhythmia originates below the His bundle in 
the bundle branches, Purkinje fibers, or ventricular myocardium (eg, ventricular tachycardia). 
Alternatively, a supraventricular arrhythmia can produce a widened QRS if there are either pre-
existing or rate-related abnormalities within the His-Purkinje system (eg, supraventricular tachycardia 
with aberrancy), or if conduction occurs over an accessory pathway. Thus, wide QRS complex 
tachycardias may be either supraventricular or ventricular in origin.



Patients with a narrow QRS complex tachycardia can present with a variety of symptoms, including:

-Palpitations

-Syncope or presyncope

-Lightheadedness or dizziness

-Diaphoresis

-Chest pain

-Shortness of breath



The most important clinical determination to make when a narrow QRS tachycardia is noted is 
whether the patient is experiencing signs and symptoms related to the rapid heart rate. These can 
include hypotension, shortness of breath, chest pain suggestive of coronary ischemia, shock, and/or 
decreased level of consciousness. If a patient has clinically significant hemodynamic instability 
potentially due to a narrow QRS complex tachycardia, an attempt should be made as quickly as 
possible to determine whether the rhythm is sinus tachycardia (ST). If the rhythm is not ST, or if there 
is any doubt that the rhythm is ST, urgent conversion to sinus rhythm is recommended.



Hypertensive heart disease and coronary heart disease are the most common underlying disorders in 
patients with AF in developed countries. Other frequent causes include alcohol excess, heart failure, 
valvular heart disease including both regurgitant and stenotic lesions, and hyperthyroidism. 
Requirement of anti-coagulant therapy in AF is calculated using the CHADS-VASc score ( score of 2 
or more is indication for anti-coagulation therapy) and the benefits of preventing thromboembolism 
vs risks of bleeding in the individual patient. 












































