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	1. Pharmacology for Advance  Practice
Course Code: MSN SC 701
Dr. Aqsa Mushtaq
PharmD, RPh, PhD Pharmacology
Department of Pharmacology
DCOP, DUHS.
Antihypertensive Drugs
 


	2. Recommended Book
Lehne's Pharmacology  for Nursing Care 10th Edition by Jacqueline Burchum
DNSc APRN BC
Focus on Nursing Pharmacology 5th Edition by Amy M. Karch RN MS
Katzung & Trevor's Pharmacology Examination and Board Review, 8th
Edition by Anthony Trevor, Bertram Katzung
 


	3. Objectives of today’s  Lecture
After completion of this lecture you will be able to know
- Therapeutic options available for hypertension
- Antihypertensive drugs
- ACE inhibitors
- Diuretics
- Angiotensin II Blockers
- B-blockers
- Calcium channel Blockers
- Vasodilators
 


	4. Hypertension
• Hypertension is  defined as a systolic blood pressure greater than 140 mmHg and
a diastolic pressure of more than 90 mmHg.
 


	5. • Hypertension can  also be defined by its cause
• Unknown cause
• Essential, idiopathic, or primary hypertension
• 90% of cases
• Known cause
• Secondary hypertension
• 10% of cases
Classification of BP
 


	6. Epidemiology
• Hypertension is  slowly rising to the top as one of the primary causes
of morbidity in the world
• About 31% of the adults in the United States have hypertension.
• African-Americans have the highest prevalence rate of 37%.
• In the total US population of persons with hypertension, 90% to
95% have primary hypertension or high blood pressure from an
unidentified cause.
 


	7. Causes
The factors that  are implicated as causes of hypertension are:
• Increased sympathetic nervous system activity
• Increase renal reabsorption
• Increased RAAS activity.
• Decreased vasodilation of the arterioles
 


	8. Prevention
• Weight reduction.
•  Adopt DASH. DASH or the Dietary Approaches to Stop
Hypertension includes consummation of a diet rich in fruits,
vegetable, and low-fat dairy.
• Dietary sodium retention. Sodium contributes to an elevated blood
pressure, so reducing the dietary intake to no more than 2.4 g sodium
per day can be really helpful.
• Physical activity
 


	9. Blood Pressure
• Blood  pressure = CO × TPR
• CO = cardiac output
• TPR = total peripheral resistance
• CO= Systolic BP
• TPR= Diastolic BP
CO = Stroke volume + Heart Rate
Stroke volume = Preload+ After Load+ Contractility
 


	10. Circulatory system
  


	11. Baroreceptor Reflex (Rapid  control of BP)
The cardiovascular system depends on pressure changes
to circulate blood to the tissues and back to the heart.
➧ Heart rate, stroke volume, and peripheral vascular resistance are
factors that determine blood pressure.
➧ Constriction and relaxation of the arterioles result in peripheral
resistance.
➧ The baroreceptors stimulate the medulla, which stimulates the
sympathetic nervous system to constrict the
• blood vessels and increase fluid retention if pressure is low in the aorta
and the carotid arteries.
• If pressure is too high, vasodilation and loss of fluid result.
 


	12. 12
  


	13. ➧ A decrease  in blood flow to the kidneys triggers the renin–
angiotensin–aldosterone system, by which the blood vessels constrict
and water is retained. This activity increases blood pressure and restores
blood flow to the kidney.
➧ Hypertension is a sustained state of higher-than-normal blood pressure
that can lead to blood vessel damage, atherosclerosis, and damage to
small vessels in end organs.
➧ The cause of essential hypertension is unknown; treatment varies
among individuals.
 


	14. Baroreceptor Reflex
  


	15. • Control of  blood
pressure. The vasomotor
center in the medulla
responds to stimuli from
aortic and carotid
baroreceptors to cause
sympathetic stimulation.
The kidneys release
renin to activate the
renin–angiotensin
system, causing
vasoconstriction and
increased blood volume.
 


	16. Sites of action  of
antihypertensive
drugs
 


	17. Sites of
action of
antihyperten
sive  drugs
 


	18. Agents that affect  Adrenergic Function
a) Agents that act on the CNS (methyldopa, clonidine,
guanfacine)
b) Agents that prevent adrenergic transmission (reserpine,
guanadrel)
c) Selective alpha-1 adrenergic receptor blockers (prazosin,
terazosin, doxazosin)
d) Beta-adrenergic blocking agents (propranolol and others)
 


	19. 1. Centrally acting  agents
• Used for treatment of chronic hypertension, since it affects CNS.
Clonidine
-Trade name:- (Catapres)
- Action:- stimulates alpha-adrenergic receptors of CNS ---inhibition of
sympathetic vasomotor centers & decrease nerve impulses ---decrease HR & BP.
-Uses:- treatment of mild to moderate hypertension.
-Side effects:- Drowsiness, headache, malaise, dry mouth, bradycardia, and
constipation.
- If colonidine is D.C abruptly, rebound hypertension may occur.
-Dosage:- Initially 0.1 mg bid ,then increased to 0.1 - 0.2 mg daily until desired
response is obtained.
 


	20. The adrenergic
presynaptic
terminal.
  


	21. Methyldopa
-Trade name:-(Aldomin)
-Classification:- Antihypertensive,  centrally acting antiadrenergic agent.
-Action:- Alpha-methyldopa is converted to methyl norepinephrine centrally to decrease the
adrenergic outflow by alpha-2 agonistic action from the central nervous system, leading to reduced
total peripheral resistance and decreased systemic blood pressure.
-Uses:- Hypertension & hypertension crises (parenteral).
-Contraindications:-
1. Hypersensitivity,
2. Active hepatic diseases
-Side effects:-
- Headache, dizziness, general weakness, depression and sedation.
- Bradycardia, orthostatic hypotension.
- Dry mouth, nausea, vomiting, sore (black) tongue.
-Dosage:- Tabs. :- initially 250 mg bid or tid.
 


	22. 2. Postganglionic sympathetic  nerve terminal blockers
1. Guanadrel (Hylorel)
-Mechanism: Depletes the nerve ending of NE in the periphery
-Main effects: decrease in PVR and decrease in HR  decrease in BP
-Adverse effects orthostatic hypotension, diarrhea
-Pharmacokinetics: better absorption, rapid onset, shorter duration of
action
 


	23. 2. Reserpine (Serpasil)
Mechanism:  depletes neurotransmitters (NE, DA) in the storage vesicle of the
central and peripheral nerve endings by blocking storage vesicle pumps
Main effects: depress SNS function centrally and peripherally  decreased HR,
contractility and PVR
Adverse effects: depression, insomnia, nightmares, ulcers, diarrhea, abdominal
cramping, nasal stuffiness, orthostatic hypotension, dry mouth, impotence
Pharmacokinetics: onset is slow and full effect is seen in weeks
Use: infrequently
 


	24. 3. Alpha Receptor  Blockers Drugs
Selective alpha-1 adrenergic receptor blockers (prazosin-Minipres, terazosin-
Hytrin, doxazosin-Cardura)
Mechanism: block 1 receptors in vasculature
Main effects: decreased PVR  decrease BP
Adverse effects: fluid retention, dizziness, headache
Pharmacokinetics: t1/2= 4.5, 12, 20, respectively
Use: used in stage 1 and stage 2 HT in combination with a diuretic and a -blocker
 


	25. 4. Beta Receptor  Blockers Drugs
Classification
 Nonselective (1st generation)
 Cardioselective (-1 selective, 2nd generation)
  -blockers with intrinsic sympathomimetic activity (ISA) (3rd generation)
Proposed mechanisms
Block cardiac 1 receptors  lower CO
Block renal 1 receptors  lower renin, lower PVR
Decrease SNS output
 


	26. Non-Selective
Propranolol
Timolol (hydrophylic)
*Pindolol
*Penbutolol
*Cartelol
*Labetalol (  & )
Carvedilol ( & )
*Carteolol
1-Selective
(in low dose)
Metoprolol
*Acebutolol
Atenolol
Betaxolol
Bisoprolol
(Diabetes and Asthma)
Intrinsic (ISA)
Pindolol
Acebutolol
Penbutolol
Cartelol
Labetalol ( & )
*has ISA as well (Intrinsic sympathomimetic activity) Partial agonistic effect
3rd generation
 


	27. Propranolol (Inderal)
Mechanism:
Block cardiac  1 receptors  lower CO
Block renal 1 receptors  lower renin, lower PVR
Main effects: decrease HR and PVR
Adverse effects: bradycardia, depression, 2
blockade in airways, glucose and lipid metabolism, vasoconstriction in
extremities
Pharmacokinetics: GI, 30-50% metabolized in the
first-pass in liver. T1/2: 3-5 hours, Slow- release propranolol available
Use: used in stage 1 and 2 HT alone or in combinations with a diuretic and/or
vasodilator
Drug Interactions: verapamil, diltiazem, digitalis
 


	28. Labetalol (Trandate)
• A  combined alpha-1, beta-1, and beta-2 blocker. Beta blocking action is more
prominent. It also has some ISA property.
• Can be given i.v. for hypertensive emergencies
 


	29. 6. Directly acting  Vasodilators
Mechanism: open K-channels of vascular smooth muscle cells  K-efflux 
hyperpolarization  vasodilatation
Main effect: vasodilation  lower PVR  lower BP
Adverse effects: reflex tachycardia, Na and fluid retention, (minoxidil: hirsutism-
Rogaine. Diazoxide: hyperuricemia, hyperglycemia –used in hypoglycemia)
Use: Diazoxide i.v. in hypertensive emergencies
1. Potassium channel openers (minoxidil-Loniten, diazoxide i.v.-Hyperstat)
Both are Arteriolar vasodilators
 


	30. 2. Direct acting  vasodilators (Na-nitroprusside i.v. Nipride)
Venous dilator and Arteriolar vasodilators
Mechanism: Active metabolite is nitric oxide  cGMP stimulate protein kinase G,
which phosphorylate light chain kinase  inhibit phosphorylation of myosin no
contraction of blood vessels.
NO is a rapid acting venous and arteriolar vasodilator
Main effect: vasodilation  lower PVR  lower BP
Adverse Effects: Reflex tachycardia, severe hypotension, possible cyanide poisoning
Pharmacokinetics: rapid acting, i.v. drip, short plasma half-life
Use: Hypertensive emergencies
 


	31. 3. Direct acting  vasodilators (hydralazine-Apresoline)
Arteriolar vasodilators
Mechanism: Direct vasodilator of arterioles. Active metabolite is nitric oxide 
cGMP stimulate protein kinase G, which phosphorylate light chain kinase  inhibit
phosphorylation of myosin no contraction of blood vessels.
Main effect: vasodilation  lower PVR  lower BP
Adverse effects: reflex tachycardia, Na retention
Pharmacokinetics: oral, slow onset
Use: with a beta blocker and a diuretic
 


	32. 7. Ca+ Channel  Blockers Drugs
(mechanism: inhibit Ca entry through L-type voltage gated channels)
Phenylalkylamines: verapamil
Benzothiazepines: diltiazem
Dihydropyridines: nifedipine, nicardapine, isradapine, felodopine, amlodipine
 


	33. Nifedipine (Procardia)
Mech: selective  blockade of vascular Ca channels
Main effect: vasodilatation  lower PVR  lower BP
Adverse effects: headache, flushing, nausea, ankle edema, dizziness, reflex
tachycardia with short acting version (no reflex tachycardia with verapamil and
diltiazem)
Use: Hypertension (more effective in African-Americans), angina. Not useful as an
antiarrhythmic drug
 


	34. Verapamil and Diltiazem
Mechanism:  Blockade of Ca channels in the vasculature, heart muscle and
the AV node
Main effects: same as nifedipine group
Adverse effects: Similar to nifedipine except that they do not cause reflex
tahycardia
Drug interactions: Caution for AV block with beta blockers, and digitalis
Use: Hypertension, angina, arrhythmias
 


	35. 8. ACE-Inhibitors Drugs
ACE
•  Angiotensin I  Angiotensin II
ACE
• Bradykinin (vasodilator)  Inactive peptide
Angitensin Converting Enzyme
 


	36. (captopril-Capoten, enalapril-Vasotec, lisinopril-
Privinil,  rampiril-Altace)
Mechanism: inhibit ACE  low circulating Ang II  decreased PVR
Main effects: decreased PVR  decreased BP
Adverse effects: skin rash, taste, cough, hyperkalemia
Pharmacokinetics: T1/2 = 3, 11, 12, respectively
Use: used in stage 1 and 2 HT; also for congestive heart failure
No adverse effects on plasma lipids, glucose, sexual function. Drug of choice in diabetes-related
early stage proteinuria. Contraindicated in pregnancy. Not as effective in African-Americans
 


	37. BP 
BV 
Na+  depletion
NE release
from nerve
ending
RENIN RELEASE
BP 
BV 
Na+ retention
+ -
Vasoconstriction
Aldosterone
secretion
Angiotensin release
+
+ +
+
+
+
Stimulants for ADH
1)  ECF volume
2) osmolality of plasma
+
 


	38. Renin-Angiotensin-Aldosterone System
  


	39. 9. Angiotensin II  Receptor Blockers
(Losartan-Coozar, valsartan-Diovan, irbesartan-Avapro)
Mechanism: selectively block Ang II AT-1 receptor  decrease PVR  decrease BP
Adverse effects: No Cough, very few adverse similar to ACE inhibitors
 


	40. RAAS
  


	41. 10. Diuretics
Used as  initial therapy alone or in combination with drugs from
other groups
Adverse effects: renin secretion due to volume and Na depletion
 Thiazides: chlorothiazide, hydrochorothiazide
 Loop Diuretics: furosemide, bumetanide, ethacrynic acid
 Potassium sparing diuretics: spironolactone, triamterene, amiloride
 


	42. • Regulation of  blood pressure
by the renin-angiotensin-
aldosterone system.
Angiotensin II can raise blood pressure by (1)
acting on the distal nephron to promote
reabsorption of sodium and
(2) increasing vasoconstriction by three
mechanisms: promoting release of
norepinephrine from sympathetic nerves;
promoting release of epinephrine from the
adrenal medulla; and acting in the central
nervous system to increase sympathetic outflow
to blood vessels.
(ARBs, Angiotensin receptor blockers.)
 


	43. Compensatory
responses (orange
boxes) to  decreased
blood pressure when
treating hypertension.
The initial treatment
that causes the
compensatory
responses might be a
vasodilator.
 


	44. Compensatory responses
to antihypertensive  drugs
 




	47. 1. A 32-year-old  woman with hypertension wishes to become pregnant.
Her physician informs her that she will have to switch to another
antihypertensive drug. Which of the following drugs is absolutely
contraindicated in pregnancy?
(A) Atenolol
(B) Losartan
(C) Methyldopa
(D) Nifedipine
(E) Propranolol
 


	48. A patient is  admitted to the emergency department with severe
tachycardia after a drug overdose. His family reports that he has been
depressed about his hypertension. Which one of the following drugs
increases the heart rate in a dose-dependent manner?
(A) Captopril
(B) Hydrochlorothiazide
(C) Losartan
(D) Minoxidil
(E) Verapamil
 


	49. 3. Which one  of the following is characteristic of nifedipine treatment in
patients with essential hypertension?
(A) Competitively blocks angiotensin II at its receptor
(B) Decreases calcium efflux from skeletal muscle
(C) Decreases renin concentration in the blood
(D) Decreases calcium influx into smooth muscle
(E) Decreases calcium flux into the urine
 


	50. 4. A 73-year-old  man with a history of a recent change in his treatment
for moderately severe hypertension is brought to the emergency
department because of a fall at home. Which of the following drug
groups is most likely to cause postural hypotension and thus an
increased risk of falls?
(A) ACE inhibitors
(B) Alpha1-selective receptor blockers
(C) Arteriolar dilators
(D) Beta1-selective receptor blockers
(E) Nonselective β blockers
 


	51. 5. A significant  number of patients started on ACE inhibitor therapy for
hypertension are intolerant and must be switched to a different class of
drug. What is the most common mani
festation of this intolerance?
(A) Angioedema
(B) Glaucoma
(C) Headache
(D) Incessant cough
(E) Ventricular arrhythmias
 


	52. 6. Comparison of  prazosin with atenolol shows that
(A) Both decrease heart rate
(B) Both increase cardiac output
(C) Both increase renin secretion
(D) Both increase sympathetic outflow from the CNS
(E) Both produce orthostatic hypotension
 


	53. • Before beginning  therapy, obtain a thorough health history and head-to-
toe physical examination
• Assess for contraindications to specific antihypertensive drugs
• Assess for conditions that require cautious use of these drugs
Nursing Implications
53
 


	54. • Educate patients  about the importance of not missing a dose and taking
the medications exactly as prescribed
• Instruct patients to check with their physician for instructions on what to
do if a dose is missed; patients should never double up on doses if a dose
is missed
• Monitor BP during therapy; instruct patients to keep a journal of regular
BP checks
Nursing Implications (cont’d)
54
 


	55. • Instruct patients  that these drugs should not be stopped abruptly because
this may cause a rebound hypertensive crisis, and perhaps lead to stroke
• Oral forms should be given with meals so that absorption is more gradual
and effective
• Administer IV forms with extreme caution, and use an IV pump
Nursing Implications (cont’d)
55
 


	56. • Remind patients  that medication is only part of therapy. Encourage
patients to watch their diet, stress level, weight, and alcohol intake
• Instruct patients to avoid smoking and eating foods high in sodium
• Encourage supervised exercise
Nursing Implications (cont’d)
56
 


	57. • Teach patients  to change positions slowly to avoid syncope from postural
hypotension
• Instruct patients to report unusual shortness of breath; difficulty
breathing; swelling of the feet, ankles, face, or around the eyes; weight
gain or loss; chest pain; palpitations; or excessive fatigue
Nursing Implications (cont’d)
57
 


	58. • Male patients  who take these drugs may not be aware that impotence is an
expected effect, and this may influence compliance with drug therapy
• If patients are experiencing serious adverse effects, or if they believe the
dose or medication needs to be changed, they should contact their
physician immediately
Nursing Implications (cont’d)
58
 


	59. • Hot tubs,  showers, or baths; hot weather; prolonged sitting or standing;
physical exercise; and alcohol ingestion may aggravate low blood
pressure, leading to fainting and injury; patients should sit or lie down
until symptoms subside
• Patients should not take any other medications, including over-the-
counter drugs, without first getting the approval of their physician
Nursing Implications (cont’d)
59
 


	60. • Educate patients  about lifestyle changes that may be needed
• Weight loss
• Stress management
• Supervised exercise
• Dietary measures
Nursing Implications (cont’d)
60
 


	61. • Monitor for  adverse effects (dizziness, orthostatic hypotension, fatigue)
and for toxic effects
• Monitor for therapeutic effects
Nursing Implications (cont’d)
61
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