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ACE Inhibitors

There are 2 families of drugs: Renin-Angiotensin-Aldosterone System
Angiotensin-converting enzyme (ACE) o . (RAAS)
inhibitors —

Block the enzyme (ACE) that normally s 'A"QT"S'"'

converts anglotensm_l t_o angiotensin |1 Angm"_)vms‘y;{;gg;;;m
Decrease vasoconstriction & decrease
aldosterone production, reducing retention [ . .”;;':;;gwt;:;;'g;‘;fe
of Na and water TN s




www.medscape.com

Used to treat hypertension, heart failure, Variabl
. - - Durationof  Elimination  Usual Dosage
myocardial infarction, and nephropathy Agent  PeakOnset  Effect  Holflfe Interva
' Benazepri 24 X 10-11 !
Enalapril zEEiSEfJ' 12 212 ) 312
- Enalapr 14 12-24 ¥ !
Captopril i : 4 o
- : Moexpil 12 524 1 Y
Lisinopril Peﬂrﬁ%i;rn 12 10-12 310 12-14
: Quinapri 1 X ) ]
Side Effects: il | 24 RV

j ' . Tandohpil 6 7 610 4
Can produce serious first-dose hypotension g

Cough, due to accumulation of bradykinin

Hyperkalaemia, due to inhibition of aldosterone
release

Source: Am J Health-Sys! Pharm & 2004 Amarican Sociaty of Health-System Pharmacists

Cl: In hypersensitivity to drug




Angiotensin Il receptor blockers (ARBS)

Compete with angiotensin |l for tissue binding sites &
prevent angiotensin Il from combining with its receptors In
body tissues

Used for hypertension, may be used as an alternative to
ACE Inhibitors in the management of heart failure and
diabetic nephropathy.

Key indications and doses in hypertension and heart failure of available ARBs

Irbesartan
L_osartan — 1 a g
Valsartan Eprosartan oe0mg  GOmp wa No No

Irbesartan 75150 mg 300 me n/a n/a No Yes — in T2DM
once daily once daily

Losartan ZE=E LI T oS 100 mg No Yes — in T2DM
once daily once daily once daily once daily

Olmesartan e mg L ms n‘a n/a No No
once daily once daily

Telmisarta Z2=le mg 0 mg nfa n/a Yes No
once daily once daily

Valsartan 40-80 mg 320 mg 40 mg 160 mg Yes No

once daily once daily twice daily twice daily




DQ ACE Inhibitors ARBS @E

Side Effects

= ACE inhibitors and ARBs have similar side effects. Use
Slde—el IeCtS the mnemonic TOP CARD to help vyou remember it.
T eratogenic

_IypOtenSion - Orthostatic hypotension

4 |= P . .

- | Potassum otassium 1ncrease
—

—

_ess likely to cause cough and L oagh (dry)

- = Angioedema

nyperkalaemia than ACE inhibitors ~* Renal impairment

3 2

Pt

Dizziness

NOTE: ARBs are less likely to cause a dry cough and
angioedema than ACE ihibitors

OMEMORYPHARMSTUDY

ACE Inhbitors and Angiotensin |l receptor antagonists
may cause first dose hypotension




Calcium Channel Blockers

Drugs the prevent calcium ions from entering cells

Vascular Smooth Muscle:
Calcium channels regulate contraction

If channels are blocked, contraction will be prevented and vasodilation will result

Act selectively on peripheral arterioles and arteries and arterioles of the heart (no effect
on veins)

; TR——— ﬁé‘“
Calcium Channel Blockers

] Iy 3

Phenylalkylamines Benzothiazepines

Dlhydropyrldlnes E E
TS Generatlon i 3"Generatlon

Verapamil Diltiazem
2nrdGeneration Cardiac Effects
Decrease Contractility
Decrease Heart Rate
Nifedipine Amlodlplne Decrease Conduction Velocity
Vascular Effects

Isradipine; Nicardipine; Felodipine SRt Musde Relaxaton




Calcium Channel Blockers

Heart:
Regulate function of myocardium, SA & AV nodes.

Myocardium
Positive inotropic effect (increases force of contraction)

Calcium is blocked, contractile force will diminish

Electrical impulse
spreads from Sinus
Node throughout
Left and Right Atria

LEFT
Atrioventricular p VENTRICLE

Node _ Electrical impulse

spreads from Bundle
Branches throughout

His Bundie " Left and Right
) VENTRICLE Venlricles
. Left
Right — e Bundle
Bundle Branch
Branch




SA Node:
Pacemaker activity regulated by calcium influx

Calcium is blocked, heart rate 1s reduced

AV Node:
Excitability of AV nodal cells is regulated by
calcium entry
Calcium is blocked, discharge of Av nodal cells is
suppressed (decreases the velocity of conduction
through the AV node).




Calcium Channel Blockers

Three chemical families in CCB’s

Verapamil:
Blocks calcium channels in blood vessels and in the heart
Used for:

Angina Pectoris (vasodilation)
Hypertension
Cardiac dysrhythmias

Careful administration/contraindications:
Cardiac failure, AV block, sick sinus syndrome

Diltiazem: similar to Verapamil




Nifidipine
Relaxes vascular smooth muscle and dilates coronary and
peripheral arteries

More effect on vessels less on myocardium

Used for:

Prophylaxis of Angina Pectoris (vasodilation)
Hypertension




Careful administration/contraindications:

Cardiac shock, advanced aortic stenosis, within one month of
MI, acute attack of angina




Sympatholytics
(Adrenergic Antagonists)

Suppress the influence of the sympathetic nervous system on the heart, blood vessels, and

other structures n Adrenergic Receptors
Five Subcategories: | | | _
Beta blockers | e 2 ] N ] ¢ 3 [
Alph al blocke rs l Alpha-1 I .. | Alpha-2 | ‘ Beta-1 ! l Beta-2 ‘
* Vasoconstriction * Inhibits Norepinephrine + THeart Rate + Vasodilation
Alpha/ beta blockers + 1 Peripheral Resistance Release + TLipolysis + | Peripheral Resistance
- - - (blood flow) * Inhibits Acetylcholine * TMyocardial + Bronchodilat
Centra”y aCtlﬂg antlhyperten3|ves + T Blood Pressure Release Contractility ‘ Trg?ycco(;elr?ollzgns
- + Mydriasis * Inhibits Insulin + TRenin (muscle, liver)
Adrenergic neuron blockers + % Closuye Blodker < o8 ek Rk
Sphincters + Relaxes Uterine Smooth
Muscle
(B) Alpha-1 Alpha-2 Beta-1 Beta-2
NE > E E > NE E = NE E >> NE

NE = Norepinephrine; E = Epinephrine




Beta-Adrenergic Blockers

Most widely used antihypertensive drugs

Four useful actions in hypertension:
Blockade of cardiac beta, receptors

Decreases heart rate and contractility (decreases cardiac output)
Suppress reflex tachycardia caused by vasodilators in the regimen




Blockade of beta, receptors on juxtaglomerular cells
of kidney reduce release of renin

Reduces Angiotensin Il vasoconstriction,
aldosterone mediated volume expansion

Long term use reduces peripheral vascular
resistance

Adverse effects:

Bradycardia, decreased AV conduction, reduced
contractility

Contraindicated:

Sick sinus syndrome/ AV blocks/ asthma
(bronchoconstrictive effects)




Propranolol hydrochloride

Sotalol
Timolol
Pindolol
Levobunolol
Nadolol
Metipranolol

Non selective Beta blockers

BETA-BLOCKERS FOR USMLE STEP 1

Non-selective

Beta,-Selective

Mixed a/3

Drugs

e Propranolol
 Nadolol
 Timolol

Drugs

¢ Propranolol
 Nadolol
¢ Timolol

(‘A-M” rule)

Rrecepr selectivity

e Atenolol
« Metoprolol
e Esmolol

Prugs

B

Receptor selectiv

o Carvedilol
e Labetalol




Atenolol
Acebutolol
Metoprolol
Bisoprolol
Esmolol
Betaxolol
Nebivolol

Cardioselective Beta blockers




Alpha, Blockers

Prevent stimulation of alphal receptors on arterioles and veins, thereby
oreventing sympathetically mediated vasoconstriction.

Resultant vasodilation results in lowered blood pressure

Blockade of Alpha, receptors can cause orthostatic hypotension, reflex

tachycardia.
1% of patients lose consciousness 30-60 minutes after receiving their first dose

NOT be used as first line therapy for hypertension.




Alpha, Blockers

Prazocin

Dosazosin -

Indoramin Examples of non-selective a-adrenergic blockers include:
Phenoxybenzamine
Phentolamine

Terazosin

Selective al-adrenergic blockers inciude:
Prazosin

Doxazosin

Tamsulosin

Terazosin

Selective a2-adrenergic blockers include:
Mirtazapine
Yohimbine

The agents carvedilol and labetalol are both a- and B-blockers.




Alpha/Beta Blockers

Block Alpha, and Beta receptors

Blood pressure drops:
Alpha, blockade promotes dilation of arterioles/veins

Blockade of cardiac beta, receptors reduced heart rate and contractility
Blockage of beta, receptors on juxtaglomerular cells suppresses release of renin
Reduce peripheral vascular resistance




Watch for:
Bradycardia, AV heart block, asthma, postural hypotension

Prototypes: Carvedilol, Labetalol Adverse effects

Postural hypotension

Tachycardia

Sedation

Nasal stuffiness

Miosis

Impotence (inhibits ejaculation)

Exercise care in hypovolemic patients
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