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OVERVIEW
Angina (pain) pectoris (chest) is a very common disease, mostly affecting
middle-aged persons usually men.
Angina is caused by myocardial ischemia. Basically, there are two
factors to be considered (i) the requirement (the demand) of the heart;
and (ii) the O2 supply, via the coronary blood flow. Obviously, fail of O2

supply or rise of O2 demand or combination of both the factors can
precipitate an anginal attack. The whole phenomenon is often viewed as
a balance of O2 supply and O2 demand.

DURATION AND CHARACTERISTICS OF ANGINAL PAIN
Usually anginal attacks occur occasionally and they are of short duration;
but why?
Answer, may be like that; the balance of O2 supply and demand is
normally maintained but sudden spasm of the epicardial artery, (e.g. due
to emotion) rise of O2 demand due to physical demand hemorrhage in
the atherosclerotic plaque and so forth can lead to unbalancing. However
intense vasodilatation of coronary vessels produced by the resultant
anoxia due to the angina relieves the attack, often without the necessity
of using any drug
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EFFECTS AND DANGERS OF ANGINA
i. Ischemia can cause metabolic abnormalities of myocytes → K ions
come out of the JdF to enter ECF → Whereas ECF Na+ ions enter the
myocytes → Disturbances of polarization of myocardium → Cardiac
dysrhythmia.
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1. Nitrates reduce the O2 demand by venodilatation (i.e. by reducing
the preload of the heart).

2. The Ca+2 channel blockers by reducing BP (i.e. the afterload, i.e. the
systemic arteriolar dilation as well as epicardial ones).

3. The b-blockers by reducing the tachycardia+contractility (work
done by the heart).

However, apart from drug therapy the patient should also undergo
the nonpharmacological therapies, e.g.

i. Avoidance reduction of risk factors, i.e. Obesity, diabetes, smoking,
hypertension.

ii. Rescheduling the lifestyle where necessary and so forth surgical
intervention is indicated.



Clinical Uses of Nitrates
1. Angina pectoris
2. Heart failure
3. Acute hypertension
4. Acute myocardial infarction.
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Side Effects
1. Bradycardia
2. CHF if present, may be aggravated
3. Edema, constipation, headache and dizziness.
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β-BLOCKERS
Mechanism of Action in Angina
1. They reduce myocardial oxygen demand by reducing—
a. Heart rate
b. Myocardial contractility
c. BP.
2. They also increase diastolic period.

Effects of β-Blockers in Angina
1. It prevents development of exertional angina
2. It increases the duration of exercise tolerance
3. By opposing the injurious effects of CA, it reduces the reach of angina
during emotional outbursts (e.g. rage-panic)
4. It reduces the chance of mortality in IHD
5. In silent ischemia (where pain is absent but ECG signs of ischemia are
present) b-blockers are helpful.

Side Effects
1. Extreme bradycardia
2. Bronchospasm
3. Precipitation of LVF
4. Depression.
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-Blockers

No direct evidence of benefit in stable CHD
Extrapolation from post-MI data

Protective effect and symptom control

All patients unless contraindicated
Asthma (reversible airways obstruction)
Severe peripheral vascular disease
Heart block / bradycardia
Hypotension



Dose depends on effect (no specific dose)

Avoid sudden withdrawal if possible

Monitoring

Effectiveness

Heart rate (50-60 bpm if tolerated)

Blood pressure

Toxicity

Side effects (often overemphasised)

Cold extremities

Nightmares

Fatigue (especially on initiation)

Wheeze

Impotence



Nicorandil

Some evidence that symptom control translates to fewer admissions
In combination with standard treatment

Monitor for effect and side effects



Ivabradine*

-No published evidence on benefit beyond symptom control

-Possible alternative to beta-blockers (or rate-limiting calcium 
antagonists) for rate control if contra-indicated.

-May cause visual disturbance (phosphenes) due to retinal side-effects

-Cytochrome P450 3A4 drug interactions



OVERVIEW
For the clear understanding of antiarrhythmic drugs, one has to understand—
1. Cardiac electrophysiology in health and diseases

2. Pathophysiologic process that lead to the development of arrhythmias—but both of them 
are difficult issues. In the text very simplified account has been presented.

In contrast to skeletal muscle which contracts only when it receives a
stimulus, the heart contains specialized cells that exhibits automaticity;
that is they can intrinsically generate rhythmic action potentials in
the absence of external stimulus. These pacemaker cells differ from
other myocardial cells in showing a slow spontaneous depolarization
during diastole caused by an inward positive current carried by sodium
and calcium ion flows. These depolarization is fastest in the sinoatrial
(SA) node the normal initiation site of action potential and decreases
throughout the normal conduction pathway through the AV node to the
bundle of His-Purkinje fiber.
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SHAPE OF AP OF CARDIAC MUSCLES AND CONDUCTIVE
TISSUE – CARDIAC ELECTROPHYSIOLOGY (FIG. 7.2)
Action potential, AP, develops in nerve fiber, skeletal muscle fiber and
myocardial cell. The mechanism of AP development in nerve fiber and
skeletal muscle fiber was discovered in 1912 but that of myocardial cell
only in the 1980s.
Shape of AP of myocardial cell differs, depending whether it is (1) fast
response or (2) slow response, AP
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PATHOPHYSIOLOGY OF ARRHYTHMIA-REENTRY
PHENOMENON
Arrhythmias are dysfunction in impulse formation and conduction in
the myocardium. Cardiac arrhythmias may cause the heart:

1. To beat too slowly (sinus bradycardia).
2. To beat too rapidly (sinus or ventricular tachycardia, atrial or ventricular premature depolarization, or atrial 
flutter).
3. To respond to impulses originating from sites other than the SA node.
4. To respond to impulses traveling along accessory (extra) pathways that lead to deviant depolarizations (AV 
reentry, Wolff-ParkinsonWhite syndrome).
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Reentry (Fig. 7.3)
Reentry can develop in one of the two following classical conditions—
1. An AV node + an accessory pathway (a congenital condition).
2. An area of normal tissue and an area of ischemic tissue this is
explained below in detail.

Normally, when a stimulus passes via PF it divides and passes via
both 1 and 2 pathways and to reach the ventricular muscles but suppose
a portion of pathway 1 because of ischemia has develop delayed
conductivity. In this pathological setting the likely scenario can be:
The stimulus proceeds via PF → bifurcates → passes, via both
pathway 1 and 2 → but because of the block in pathway 1 the stimulus
which was proceeding via pathway 1 becomes extinct whereas that
which was proceeding via pathway 2 continues, and reaches ventricular
muscle → this eventually bifurcates again and enters pathway 1 →
proceeds as retrograde stimulus, via pathway 1 and eventually reaches
the ischemic area. By now the area has become conductive again so that
the retrograde stimulus passes through ischemic area and reenters in
pathway two again to complete a loop → the circular movement goes
on and on relentlessly so that this spot of cardiac muscle becomes a self sustained ectopic spot and acts as an ectopic 
pacemaker.

CVD2 By Dr Barakat Shahin16



CVD2 By Dr Barakat Shahin17



CVD2 By Dr Barakat Shahin18



SITE OF ACTION OF DRUGS (WITH DIAGRAM) AND
MECHANISM OF ACTION (FIG. 7.4)
• Phase 0: It is due to explosive Na+ entry from ECF to ICF (Na+ influx)
• Phase 1: It is due to stoppage of Na+ and entry of Cl – ions
• Phase 2: It continued entry of Na+ stoppage + beginning of exit of K+

+ influx of Ca+

• Phase 3: It is due to stoppage of Na+ + exit of K++ stoppage of Ca+2

• Phase 4: Finally develops.
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