
By 

Dr Barakat Shahin

CVD1 By Dr Barakat Shahin1



Definition of BP
It is the lateral pressure exerted by the blood on the vessel wall
perpendicularly while flowing through it.

Types
1. Systolic pressure: Pressure exerted during contraction (systole) of the
heart.
2. Diastolic pressure: Pressure exerted during relaxation (diastole) of
the heart.
3. Pulse pressure: It is the difference between systolic and diastolic
pressure.
4. Mean pressure: It is the diastolic pressure + one-third of pulse pressure.

How it is Expressed
Blood pressure is directly equal or proportional to the product of cardiac
output and the peripheral vascular resistance.
Blood pressure = Cardiac output × Peripheral resistance.

Control Mechanism
There are two ways of blood pressure control. These are—
1. Baroreceptor mechanism
2. Renin angiotensin aldosterone system.
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Properties
1. a-methyldopa is chemically related to dopa.
2. It is a prodrug.
3. It is converted to methyl noradrenaline.
4. Its acts as agonist of a2-adrenergic receptors in the brainstem.
5. Methyldopa is a moderate efficacy antihypertensive.
6. Methyldopa had been a widely used antihypertensive for mild to
moderate cases, specially in combination with a diuretic.
7. Antihypertensive effect develops over 4–6 hours and lasts 12–24 
hours.
8. Circulating levels of NA and renin tend to fall due to reduction in
sympathetic tone.
9. Inhibition of postural reflexes is mild.

Indication
It is popular in pregnancy with hypertension and CRF (chronic 
Renal Failure)..
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Methyldopa
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Adverse actions
1. Drowsiness, sedation
2. Fatigue, nightmares
3. Fever, GIT upset, dry mouth
4. Parkinsonism, nasal congestion
5. Failure of ejaculation, hemolytic anemia
6. Gynecomastia, impaired lactation
7. Thrombocytopenia and rarely lupus
8. Fluid retention and weight gain.
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Current Status
1. According to WHO recommend them as 1st line drugs.
2. They are very effective in elderly and also in black in USA.
3. They are also effective in low renin hypertension.
4. Amlodipine is the drug used as antihypertensive.

Adverse Actions
1. Dizziness 2. Fatigue – both are due to hypotension
3. Some persons complain of headache
4. Verapamil can worsen CHF due to inhibition of myocardial contractility

Contraindications
They include:
1. Unstable angina
2. Heart failure
3. Hypotension
4. Postinfarct cases
5. Severe aortic stenosis
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Current Status
According to JNC:
1. They are 1st line drugs in hypertension with anxiety or tachycardia.
2. They are very popular in subjects of hypertension with angina.
3. In dyslipidemias with hypertension cardioselective b-blockers should be used.
4. Bisoprolol is a cardioselective b-blockers.
5. Nebivolol is (1) Selective b1-adrenergic blockade
(2) Release of nitric oxide from endothelial cells resulting in reduction of
systemic vascular resistance

Adverse Actions
1. Fatigue
2. Lethargy
3. Hypotension and impotence
4. Worsening of blood lipid profile
5. Some patients complain of nightmares
6. Sudden stoppage of b-blockers is dangerous. Because of they can
precipitate sharp rise of BP and cardiac arrhythmia
7. Nonselective b-blockers can produce bronchospasm
8. b-blockers can adversely affect the CHF.
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ACE INHIBITORS

Current Status
1. According to JNC diuretics and b-blockers are 1st line of drugs in
hypertension yet ACE inhibitors are becoming very popular.
2. They are particularly useful in hypertension complicated by diabetes,
hyperuricemia, diabetic and hypertensive nephropathy and in
postinfarct state.
3. Contraindications of ACE inhibitors are very rare.
4. They are however less effective in blacks in USA and elderly.
5. They can be used as monotherapy in mild or moderate hypertension.
6. They can be used where diuretic and b-blockers are proving
insufficient.
7. When used as monotherapy, for full blown action salt restriction in
the diet is important.

Adverse effect:
1. Cough.
2. diarrhea.
3. drowsiness.
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Overview
Definition
Diuretics are agents that increase the volume of urine as well as solutes dissolved in it, by decreasing the reabsorption of sodium at 
different sitesin the nephron.
How acts
As a result sodium and other ions, e.g. chloride enter the urine in greater than normal amount along with water, which is carried 
passively to maintain osmotic equilibrium.
Efficacy
Diuretics thus increase the volume of both urine and often change its pH as well as the ionic composition of urine and blood. Their 
efficacy in sodium secretion varies from 2% to 20 % incase of potassium sparing
diuretics and loop diuretics respectively.
Uses
Major clinical use of diuretics are in managing disorders involving abnormal fluid retention (edema) or treating hypertension and 
glaucoma.
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Classifications
There are two basis of classification:
1. According to site of action
2. According to efficacy
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Thiazides in Brief
a. Why thiazides are only moderately effective diuretics compared to loop diuretics?
Thiazides act on the DCT. Bulk of Na+ ions have already been absorbed by PCT and the ascending limbs; Na+ availability on the DCT is 
low.
So thiazides are considered as moderately potent diuretics.

b. Thiazides cause diuresis; but why they are used in nephrogenic diabetes insipidus?
In nephrogenic diabetes, there is no vasopressin (V2) receptors in the renal tubule. Usually it is congenital but may be lithium induced
diabetes insipidus.
i. Thiazides cause Na+depletion → Fall of GFR → Decreased delivery of Na+ to loop of Henle → Less need of ADH to concentrate the 
urine.
ii. Decrease glomerular filtrate reabsorption in the PCT → Decrease NaCl delivery and potential-free water to the DCT → Thus, a fluid 
smaller in volume and less dilute escape the distal tubule →Antidiuresis.

c. Why thiazides are the preferred diuretic in prolonged hypertension?
Use of thiazides in hypertension.
i. Thiazides cause decreased Na+ reabsorption → Increased urinary output → Decreased plasma volume → Decreased CO → Fall of
BP (as BP = CO × PR). 
ii. Thiazides cause hypokalemia → Decreased sensitivity of vascular a-receptor to the action of adrenaline. → Vasodilatation fall of PR+ 
fall of BP
.
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5. Urate retension: Occurs due to—(a) Volume depletion, reduction in glomerular filtration and increased absorption of 
almost all solutes in the proximal tubule including uric acids. (b) Diuretics and uric acids
are organic acids and compete for the transport mechanism which carries such substances from the blood into the urine.

6. Carbohydrate intolerance: It is usually associated with thiazides and loop diuretics. It appears that intracellular potassium 
is necessary for the formation of insulin, and glucose intolerance is probably due to insulin deficiency.

7. Calcium homeostasis: Hypercalcemia is seen due to decrease in renal excretion of Ca+2.

Adverse actions
1. Potassium depletion: Thiazide diuretics cause more sodium to reach the sodium-potassium exchange site in the distal tubule 
and so there is increase amount of potassium excretion. The safe lower limit for serum potassium concentration is normally 
quoted as 3.5 mmol/l.
2. Magnesium deficiency: They cause significant amount of urinary loss of magnesium; but potassium retaining diuretics 
probably also cause magnesium retentions.

3. Hypovolemia: It can result from over treatment. Acute loss of excessive fluid leads to postural hypotension and dizziness.

4. Hyponatremia: It may result, if sodium loss occurs in patients who drink a large quantity of water. Other mechanisms are 
probably involved, including enhancement of antidiuretic hormone release 
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Adverse Effects
Includes—
1. Headache
2. Palpitation
3. Tachycardia
4. Cardiac arrhythmia
5. Lupus (rarely).

Indication (Minoxidil)
1. As an antihypertensive
2. As a promoter of growth of hair in baldness.
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CLINICAL SELECTION OF ANTIHYPERTENSIVES
• Elderly patients: Diuretics are the first choice of drugs. CCBs are
very popular. ACE inhibitors are also very popular. As monotherapy
b -blockers are not very useful. Very frequently, combination of more
than one drug is needed.

• For blacks: Elderly blacks are somewhat resistant to ACE inhibitors.
Blacks respond to diuretics, CCBs.

• Patients with hyperlipidemia: Minimum dose of diuretic+ a1-

blocker can improve lipid profile. CCBs + ACE inhibitors are lipid
neutral. These group of patients needs simultaneous treatment of
hyperlipidemia by diet – exercise – drug is mandatory.

• Hypertension with angina: b-blockers, CCBs as monotherapy or
both together are agents of choice.

• Diabetes with hypertension: High dose diuretics or b-blockers are
risky. CCBs has proved efficacy in diabetes with hypertension. ACE
inhibitors appear to be very good drugs in this condition.

• Pregnancy and hypertension: Safe drugs for this condition are
methyldopa or clonidine.

•
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Hypertension with bronchial asthma: CCBs as monotherapy or
cardioselective b-blockers.

• Hypertension with heart failure: Diuretics or b-blockers or ACE
inhibitors or ARBs.

• Hypertension with previous myocardial infarction: b-blockers or
ACE inhibitors.

• Hypertension with chronic renal disease: b-blockers or ACE
inhibitors or ARB or Ca channel blockers.

• Hypertension with recurrent stroke: ACE inhibitors or diuretics.
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