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 Persistent elevated arterial blood 
pressure.

 Essential or Primary Hypertension – Cause 
is unknown, cannot be cured but 
controlled.

 Secondary Hypertension - Cause is 
identifiable and potential to cure.



EPIDEMIOLOGY

 The percentage of men having BP is 
higher when compared to women (before 
the age of 45 yrs) 



Pathophysiology

1. RAAS

2. Natriuretic Hormone

3. Insulin Resistance and Hyperinsulinemia

4. Neuronal regulation.

5. Peripheral autoregulatory Components.

6. Vascular endothelial mechanisms

7. Electrolytes and other chemicals



Angiotension II

Angiotensin I

Angiotensionogen

Renin

ACE 

Bradykinin

Kinin
Fragment

AT1 Receptor AT 2 Receptor

ARBs

Non ACE 
Pathway

ACE

RAAS 
http://mechanismsincardiology.com/animation.php?id=

86



AT1 AT2

Vasoconstriction Action is less defined

Aldosterone Effects is masked by AT1 
mediated effects.

Vasopressin

Sodium Retention

Decrease renal perfusion



Atrial Natriuretic Hormone

 ANH is released in response to atrial
stretch and a variety of other signals 
induced by hypervolemia and exercise.



Insulin Resistance and Hyperinsulinemia

 Increased insulin concentrations 
lead to hypertension

 Insulin induce hypertrophy of 
vascular smooth muscle cells.

Exact Mechanism is unknown



NEURONAL REGULATION

 When β1-receptors stimulated in the 
heart results in increase in heart rate and 
contractility.

 When β2-receptors stimulated in the 
arterioles and venules causes 
vasodilation.

 Stimulation of postsynaptic

 α-receptors (α1) on arterioles and venules
results in vasoconstriction.



PERIPHERAL AUTOREGULATORY COMPONENTS

 Renal defect in excretion of sodium.



VASCULAR ENDOTHELIAL MECHANISMS

 When there is deficiency in synthesis of 
vasodilating substances (prostacyclin and 
bradykinin)

 When excess vasoconstricting substances 
(angiotensin II and endothelin I) .

 Nitric oxide is produced in the 
endothelium, relaxes the vascular 
epithelium, and is a very potent 
vasodilator.

Lead to hypertension, atherosclerosis, and 
other CV diseases.



ELECTROLYTES AND OTHER CHEMICALS

 Role of Sodium 

 Calcium Increase- Vascular Resistance

 and Potassium depletion- Increase in 
vascular resisitance.



Clincal Presentation

 Tachycardia

 Palpitation

 Headache

 Drowsiness

 Visual abnormalities

 Pain and edema in legs

 Sweating
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Treatment 





Diagnosis

 3 visits, unless BP > 180/110 

 Proper cuff size, arm supported at the level of the 
heart

◦ Use the higher of two arms

◦ Repeat after several minutes 

◦ False positives

◦ Cigarettes, caffeine, pain, anxiety

◦ Drugs:  amphetamines, cocaine, cold remedies, 
NSAIDs, estrogen, glucocorticoids, TCAs, 
cyclosporine.

◦ Consider “white coat” hypertension in patients with 
office-home mismatch (about 25% of patients with 
mild office HTN)



Primary Antihypertensive drugs

Diuretics

 ACE inhibitors

 ARBs

 Calcium channel blockers

 β-Blockers



Alternative Antihypertensive agents

α1-Blockers

 Direct renin inhibitor

 Central α2-agonists

 Peripheral adrenergic antagonist

 Direct arterial vasodilators



Diuretics

 Four sub-class :

 Thiazides, loops, potassium-sparing 
agents, and aldosterone antagonists.

 Diuretics act by diminishing sodium 
reabsorption at different sites in the 
nephron, thus increasing urinary sodium 
and water losses.

 Thaizide Diuretic- First line of Treatment.

 Potassium Sparing is weak Anti-
Hypertensive, can be used to provide 
additive effect.



Diuretics MOA

 Loop diuretics act in the thick ascending 
limb of the loop of Henle.

 Thiazide-type diuretics in the distal tubule 
and connecting segment (and perhaps the 
early cortical collecting tubule)

 Potassium-sparing diuretics in the 
aldosterone-sensitive principal cells in the 
cortical collecting tubule.

 Acetazolamide and mannitol act at least in 
part in the proximal tubule
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 Side effects : 

Hypokalemia, hypomagnesemia, 
hypercalcemia, hyperuricemia, 
hyperglycemia.



ACE Inhibitors

ACE inhibitors slows (inhibit) the activity 
of the enzyme ACE, which decreases the 
production of angiotensin II. 

 Result, blood vessels enlarge or dilate, 
and blood pressure is reduced.



For high blood pressure: 
Benazepril, Enalapril, and Lisinopril

For heart failure: Captopril, and 
Enalapril, Ramipril, and Trandolapril

After a heart attack: Lisinopril
captopril, ramipril, and trandolapril

For diabetics: Ramipril

 For people with kidney disease: 
Benazepril, and Ramipril and 
captopril,,



Drug
(Generic
Name)

People With
Heart Failure

People 
Who
Have 
Had a
Heart 
Attack

People Who Have
Diabetes and Other
Heart Risk Factors

People with Kidney 
Disease

Reduce
d Death

Improve 
Quality 
of Life

Reduce 
Death

Reduce Risk 
of hear 
attack or 
stroke

Reduce 
deaths

Reduce 
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Benazepril + ++

Captopril ++ ++ ++ ++ ++

Enalapril ++ ++ + ++

Fosinopril ++

Lisinopril + ++ ++ ++

Moexipril

Perindopril 0 ++ 0

Quinapril 0 ++

Ramipril ++ ++ ++ ++ ++ ++ ++

Trandolapril ++ ++ ++ ++ ++



ARB’s

 ARBs do not block the breakdown of 
bradykinin. Therefore, some of the 
beneficial effects of bradykinin, such as 
vasodilation will not be seen with ARBs



Calcium Channel Blockers

 Calcium channel blockers work by 
blocking  voltage gated calcium channels 
in cardiac muscle and blood vessels. This 
decreases intracellular calcium leading to 
a reduction in muscle contraction.



Beta Blockers

 β-Blockers have negative chronotropic and 
inotropic cardiac effects that reduce cardiac 
output.

 Cardioselective β-blockers (e.g., atenolol, 
metoprolol).

 Propranolol and metoprolol undergo 
extensive first-pass metabolism, so the dose 
needed to attain β-blockade with either drug 
varies from patient to patient. 

 Atenolol and Nadolol have are renally
excreted. The dose of these agents may need 
to be reduced in patients with moderate to 
severe chronic kidney disease



α1-Blockers

 Prazosin, terazosin, and doxazosin are 
selective α1-receptor blockers.

 Inhibit the uptake of catecholamines in 
smooth muscle cells resulting in 
vasodilation and BP lowering



Direct Renin Inhibitor

 Aliskiren

 Directly Inhibits Renin at the point of 
activation and results in reduced plasma 
renin activity and BP lowering.

24 hour half life.



Central α2-Agonists.

 Clonidine, guanabenz, guanfacine, and 
methyldopa.

 Lower BP by stimulating α2-adrenergic 
receptors in the brain and reducing the 
sympathetic tone.



Direct Arterial Vasodilators

 Hydralazine and minoxidil.

 Relax arteriolar smooth muscle resulting 
in vasodilation and BP lowering.









Hypertension in Pregnancy

 Preeclampsia: >140/90 mmHg after 20 
weeks’ gestation with proteinuria
◦ restricted activity, bed rest, close monitoring 
beneficial

◦ definitive treatment: delivery.

Eclamplsia : Convulsions + Preeclampsia.

 Gestational HTN : new-onset 
hypertension arising after mid pregnancy 
in the absence of proteinuria
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Chronic HTN in Pregnancy
Drug/Class Comments

Methyldopa Preferred based on long-term follow-up data 
supporting safety

β-Blockers Generally safe, but intrauterine growth retardation 
reported

Labetolol Increasingly preferred over methyldopa because of 
fewer side effects

Clonidine Limited data

Calcium 
channel 
blockers

Limited data; no increase in major teratogenicity
with exposure

Diuretics Not first-line, probably safe in low doses

ACE inhibitors, 
ARBs

Major teratogenicity has been reported with 
exposure (fetal toxicity, death) 
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Pulmonary Disease and Peripheral Arterial 
Disease

 Beta Blockers are avoided.

 ACEI’s OR CCB



Hypertensive Urgency

 Adjust Maintenance therapy and adding 
new antihypertensive drug.

 Oral captopril is one of the agents of 
choice and can be used in doses of 25 to 
50 mg at 1- to 2-hour intervals.

 The onset of action of oral captopril is 15 
to 30 minutes



Hypertensive Emergency

 Parenteral therapy



RESISTANT HYPERTENSION

 Failure to achieve goal BP in patients who 
are adhering to full doses of an 
appropriate three-drug regimen that 
includes a diuretic.




