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“Angina pectoris is a characteristic.sudden, severe, pressing
chest pain radiating to the'neck, jaw, back, andarms”
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Coronary blood flow that is insufficient to meet the oxygen

demands of the myocardium, leading to hypoxia

Oxygen demand
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Treatment strategy is based on decreasing the heart demand

and improving blood supply to the heart
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Typical distribution




Healthy coronary artery Atherosclerotic coronary artery
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TYPES OF ANGINA
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1. Effort-induced angina, classic or|stable
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2. Prinzmetal, variant,.vasospastic angina

smooth muscle spasm 4w Guadll G5
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3.| Unstable|angina or acute coronary
Syndrome ZUe 525 ol dea J o) a2 g g0 alV1 5 S (Guaiad

From a spasm of the vascular smooth muscle vasospastic or variant angina

when episodes of angina occur at rest and when there is an increase in the severity,
frequency, and duration of chest pain in patients with previously stable angina
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{* In effort angina, oxygen demand can be

reduced by decreasing cardiac work.

# Invariantangina, on the other hand, spasm

of coronary vessels can be|reversed B?nitratq 2 r
or calcium channel-blocking vasodlla:cﬁrs e

2 Inunstable angina, vigorous measures are

taken to achieve both—increase oxygen delivery
and decrease oxygen demand.

Statins are very important in effort angina long term treatment



Unstable|angina management
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 Risk assessment:
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— High-risk-patient (revascularisation) s

— Low-risk (non-invasive management) ‘Mt s oo Al
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» Aspirin and clopidogrel together e
* Glycoprotein llb/llla inhibitorf(gatifibatigle)

$ Parntral-anticoagulants (low-molecular weight
heparin, Fondaprinux)

Percutaneous coronary intervention (angioplasty) : insert catheter from femoral artery. Inject
dye to determine the blockage and vessel diameter. Balloon to open the occlusion. Stent.

coronary artery bypass graft



Vasodilator

Antianginal <
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. NITRATES s
Il. -B-ADRENERGIC BLOCKERS

ll. CALCIUM-CHANNEL BLOCKERS

IV. SODIUM-CHANNEL BLOCKER dcpolaiaion 3 i =

The conventional sublingual tablet form of nitroglycerin may lose potency when stored as a
result of volatilization and adsorption to plastic surfaces. Therefore, it should be kept in
tightly closed glass containers. Nitroglycerin is not sensitive to light.

Nitric oxide is gas. —y Y
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* Isosorbide dinitrate and isosorbide mononitrate are
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solids at room temperature, nitroglycerin is only == >
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moderately volatile, and amyl nitrite is extremely
volatile st o 8 ¢

e Cause a rapid-reduction in myocardial oxygen
demand and-symptom-relief (life saving)

* (Nitrates|inhibit coronary vasoconstriction-or-spasm,
increasing perfusion of the myocardium and, thus,

relieving vasospastic angina. S sl ol S 3
—= |In addition, nitrates-relax-the veins (venodilation),
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decreasing-preload and myocardial oxygen ﬁgﬁ\w
consumption o
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MOA of Nitrates

— — Vascular smooth
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Nitrates Improve blood supply and reduce Oxygen demand




PRELOAD AND AFTERLOAD

Afterload

Resistance left
ventricle must
overcome to
circulate blood

Preload
Volume of blood in

ventricles at end of
diastole (end diastolic

pressure) |
Increased in:

Increased in: Hypertension
Vasoconstriction

Hypervolemia
Regurgitation of

cardiac valves T Afterload =
Heart Failure Cardiac workload
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Differ in their Kinetics

[sosorbide dinitrate

Nitroglycerin
"
Sublingual 5y
tabletor
ey Sublingual
Oral,
sustained-
release Oral,
slow-
Trans- release
dermal

Onset of action et tasd i o1, i
Key:

Duration of action

lsosorbide mononitrate

Onl

xtended: =

Nitroglycerin is the prototype nitrates.

Traditional oral tablets bioavailability is <10-20%



NOTE:

Adverse effects e alaion

1. Headache.
2. Nausea and vomiting.

3.Flushing

Ll oSl e
Reflex tachycardia and postural
hypotension

 Headache is the most frequent™
* Postural hypotension at high doses

* Reflex tachycardia

o[ C/I'\with sildenafil i

> Tolerance occur to-nitrates, so|“ nitrates free
periods”| are important
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Continuous exposure to high levels of nitrates can occur in the chemical
industry, especially{where explosives are manufactured. When contamination
of the workplace with volatile organic nitrate compounds is severe, workers
find that upon starting their workweek (Monday), they suffer headache and

transient dizziness (“Monday disease”). After a day or so, these symptoms
disappear owing to the development of tolerance. Over the weekend, when
exposure to the chemicals is reduced, tolerance disappears, so symptoms
recur each Monday.
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TABLE 12-3 Nitrate and nitrite drugs used in the treatment of angina.

Drug Dose Duration of Action

Short-acting
Nitroglycerin, sublingual 0.15-1.2 mg 10-30 minutes
Isosorbide dinitrate, sublingual 2.5-5mg 10-60 minutes
Amyl nitrite, inhalant 0.18-0.3 mL 3-5 minutes

Long-acting
Nitroglycerin, oral sustained-action 6.5-13 mg per 6-8 hours 6-8 hours
Nitroglycerin, 2% ointment, transdermal 1-1.5 inches per 4 hours 3-6 hours
Nitroglycerin, slow-release, buccal 1-2 mg per 4 hours 3-6 hours
Nitroglycerin, slow-release patch, transdermal 10-25 mg per 24 hours (one patch per day) 8-10 hours
Isosorbide dinitrate, sublingual 2.5-10 mg per 2 hours 1.5-2 hours
Isosorbide dinitrate, oral 10-60 mg per 4-6 hours 4-6 hours
Isosorbide dinitrate, chewable oral 5-10 mg per 2-4 hours 2-3 hours
Isosorbide mononitrate, oral 20 mg per 12 hours 6-10 hours




B-ADRENERGIC BLOCKERS

* The B-adrenergic—blocking agents:decrease the
oxygen demands of the myocardium by lowering
both therate and the force of contraction of the

inhibition of beta 1 & beta 2 Jox
heart ey T e e
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* Due to their cardioselectivity, metoprolol and

atenolol, are preferred

NOTE that all Beta Blockers loose their selectivity at high doses

With R-blockers, the demand for oxygen by the myocardium is reduced both during exertion and at rest. Because
of these effects, ﬁ-blockers are the drugs of choice to treat effort-induced angina. The ﬁ-blockers reduce the

frequency and severity of angina attacks. B-Blockers are ineffective against and should not be used in vasospastic
angina

Beta blockers should not be stopped abruptly, but gradually over 2-3 weeks



CALCIUM-CHANNEL BLOCKERS

 (Calcium is essential for muscular contraction. Calcium-influx is

increased-in-ischemia because of the membrane
depolarization that(hypoxia produces)

* The calcium-channel blockers|protectthe tissue by inhibiting

the entrance of calcium into cardiac and smooth muscle cells
. . CrmnsSY) Apa i il @) Jli
of the coronary and systemic arterial beds. R

> Verapamil —> MyOcardium Heart rateO contractiono
» Nifedipine ——— Peripheral vasdiaion
> Diltiazem ————— Intermediate Both

Use of these agents has thus emerged as the most effective prophylactic
treatment for this form of angina pectoris.



Nifedipine ==sne s
v’ Dihydropyridine derivative
v" An arteriolarvasodilator
v" ER oral tablets
v’ Potent vasodilator, beneficial in angina

v’ Cause: headache,flushing, peripheral edema
v’ Reflex tachycardia

(o . . .
@Avoidedin coronary artery disease because of evidence of an

increase in mortality after an Ml and an increase in acute M|
in hypertensive patients”.

In patients with unstable angina, immediate-release nifedipine. are
contraindicated because it can increase the risk of adverse cardiac events.



Verapamil

* Diphenylalkylamine

 Slows cardiac atrioventricular (AV) conduction
directly and decreases heart rate, contractility,

blood pressure, and oxygen demand.

I
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*| Verapamil|causes greater negative inotropic

effects than nifedipine, but it is a weaker
. T —~——7
vasodilator.



Verapamil

* [Contraindicated|in patients withpreexisting
depressed cardiac function or AV conduction
abnormalities.

* Causes constipation

* Verapamil increases digoxin levels.—. so it will
be C/I
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Diltiazem: Dual Mechanism 525

» Similar to verapamil effects but less-effective
in decreasing HR

» But also it decreases BP
» Useful in HTN with mild angina
» Extensive metabolism




4{ CONCOMITANT DISEASE \

DRUGS COMMONLY USED
INTREATING ANGINA
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NONE
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" RECENT-MYOCARDIAL |

INFARCTION [

ASTHMA, COPD
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HYPERTENSION

DIABETES
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CHRONIC RENAL

DISEASE
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. . Ca?* channel

Ca?" channel |8
blockers

Ca?" channel
blockers

oo

Commonly used drugs Less effective drugs

KEY:
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SODIUM-CHANNEL BLOCKER
Ranolazine

Glalidi) e juay #1 ) ie JULE action potential ) sS4 e depolarization gie ey gia
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* Ranolazine is a new antianginal drug that acts
by reducing sodium current that facilitates
calcium entry via the sodium-calcium
exchanger.

* The resulting reduction-in-intracellular calcium
concentration reduces cardiac contractility
and work.

sodium-calcium exchanger enters sodium exit calcium
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Anginal symptoms 2ublingual
Stable Ischemic Heart Disease » present —} nitroglycerin f
‘ [Immedlacte reloe'f
Guldeln.e-dmted medical ‘
therapy Induding emphasis on
Iifestyle modifications for !I
cardlovascular risk reduction If Inadequate rellef
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