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 الصيدلة السريرية/النظري/المرحلة الرابعة

 . مهند ياسر الرديفد

HYPERTENSION 

• Hypertension (high blood pressure) is an important risk factor for the future 

development of cardiovascular disease. It can be defined as a condition where blood 

pressure is elevated to an extent that clinical benefit is obtained from blood pressure 

lowering. 

 

 

ETIOLOGY 

In most patients (greater than 90%), the cause of hypertension is unknown and 

referred to as primary hypertension as opposed to older nomenclature such as benign 

or essential hypertension. However, in some patients there is an identifiable cause of 

hypertension, referred to as secondary hypertension. 

Common causes of secondary hypertension include: 

• CKD 

• Coarctation of the aorta 

• Cushing’s syndrome and other glucocorticoid excess states 

• Drug induced/related (NSAIDs, sympathomimetics, oral contraceptive hormones) 

• Pheochromocytoma 

• Primary aldosteronism and other mineralocorticoid excess states 

• Renovascular hypertension 

• Sleep apnea 

• Thyroid or parathyroid disease 
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In addition to primary and secondary hypertension, the clinician may encounter what 

is referred to as resistant hypertension. Patients failing to achieve goal BP despite 

adherence to optimal doses of three antihypertensive agents of different classes 

(ideally, one being a diuretic) have resistant hypertension and should be evaluated 

for secondary causes of hypertension.  

PATHOPHYSIOLOGY 

• The pathophysiology of primary hypertension is heterogeneous but ultimately exerts 

its effects through the two primary determinants of BP: cardiac output (CO) and 

peripheral resistance (PR).  

• The processes influencing these two determinants are numerous and complex, and 

although the underlying cause of primary hypertension remains unknown, it is most 

likely multifactorial. 

• In most hypertensive individuals, cardiac output is not increased and high blood 

pressure arises as a result of increased total peripheral resistance caused by 

constriction of small arterioles. 

• Control of blood pressure is important in evolutionary terms and a number of 

homeostatic reflexes have evolved to provide blood pressure homeostasis.  

-Minute-to-minute changes in blood pressure are regulated by the baroreceptor reflex, 

while the renin–angiotensin–aldosterone system is important for longer term salt, 

water and blood pressure control.  

-Long-term increases in shear stress can cause vascular remodelling of the 

endothelium which leads to the formation of a procoagulant rather than anticoagulant 

surface. At the same time, systems that lead to vascular relaxation, for example nitric 

oxide, are overcome by increased sensitivity to vasoconstrictor substances such as 

endothelin which predispose to vascular disease and further increases in peripheral 

resistance which lead to a vicious cycle increasing blood pressure further due to the 

increase in vascular resistance. Other substances with a role in controlling blood 

pressure include atrial natriuretic peptide, bradykinin and antidiuretic hormone. 

DIAGNOSIS OF HYPERTENSION 

• Blood pressure should be measured using a well-maintained sphygmomanometer of 

validated accuracy. Blood pressure should initially be measured in both arms and the 

arm with the highest value used for subsequent readings. The subject should be 

relaxed and, at least at the first presentation, blood pressure should be measured in 

both the sitting and the standing positions. An appropriate sized cuff should be used 

since one that is too small will result in an overestimation of the patient's blood 

pressure. The arm should be supported level with the heart and it is important that the 

patient does not hold their arm out since isometric exercise increases blood pressure. 
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• Blood pressure is measured using the Korotkov sounds which appear (the first 

phase) and disappear (the fifth phase) over the brachial artery as pressure in the cuff 

is released. Cuff deflation should occur at approximately 2 mmHg/s to allow accurate 

measurement of the systolic and diastolic blood pressures.  

• Having established that the blood pressure is increased, the measurement should be 

repeated several times over several weeks, unless the initial measurement is at 

dangerously high levels, in which case several measurements should be made during 

the same clinic attendance. 

TREATMENT 

Desired Outcomes 

• The goal of BP management is to reduce the risk of CVD and target organ damage. 

• Targeting a specific BP is actually a surrogate goal that has been associated with 

reductions in CVD and target organ damage. 

 

Nonpharmacologic Treatment: 

Lifestyle Modifications 

• Therapeutic lifestyle modifications consisting of nonpharmacologic approaches to 

BP reduction should be an active part of all treatment plans for patients with 

hypertension. 
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Pharmacologic Treatment 

An approach to selection of drugs for the treatment of patients with hypertension 

should be evidence-based with considerations regarding the individual’s coexisting 

disease states, co-prescribed medications, and practical patient-specific issues 

including cost. 

 

 

Antihypertensive Drug Classes 

β-Adrenoreceptor antagonists 

• The mode of action of β-adrenoreceptor antagonists in hypertension is uncertain.  

β-Adrenoreceptor blockade reduces cardiac output in the short term and during 

exercise. They also reduce renin secretion by antagonising β-receptors in the 

juxtaglomerular apparatus. 

• β-Adrenoreceptor antagonists also have substantial clinical trial evidence of benefit 

over placebo in hypertension, and are relatively inexpensive. However, their use is 

declining and they have been relegated to fourth-line therapy in the UK according to 

NICE guidance. This recommendation largely stems from the evidence that they may 

be less effective at preventing stroke in conjunction with their diabetogenic effects. 
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Diuretics 

• There is substantial clinical trial evidence that benefit is obtained from the use of 

thiazide, for example, bendroflumethiazide, hydrochlorothiazide, or thiazide-like, for 

example, chlortalidone, indapamide, diuretics in hypertension; these drugs are both 

inexpensive and well tolerated by most patients.  

• Their diuretic action is achieved by blockade of distal renal tubular sodium 

reabsorption. Initially, they reduce blood pressure by reducing circulating blood 

volume but in the longer term they reduce total peripheral resistance, suggesting a 

direct vasodilatory action. 

• Although generally well tolerated, thiazide and thiazidelike diuretics may cause 

hypokalaemia, small increases in LDL-cholesterol and triglyceride, and gout 

associated with impaired urate excretion. Erectile dysfunction is also common. 

• Loop diuretics are no more effective at lowering blood pressure than thiazides 

unless renal function is significantly impaired or the patient is receiving agents that 

inhibit the renin–angiotensin system. They are also a suitable choice if heart failure is 

present. 

• Spironolactone, an aldosterone antagonist, is not suitable for first-line therapy but is 

an increasingly important treatment option for patients with resistant hypertension. 

Where hyperaldosteronism is suspected, spironolactone may prove to be effective. 

Spironolactone is a potassium sparing diuretic and should be used with caution 

especially if used in combination with ACE inhibitors or angiotensin receptor 

blockers ARBs), and should almost always be avoided with other potassium sparing 

diuretics, for example, amiloride. 

Renin-angiotensin-aldosterone antagonists 

• ACE inhibitors block the conversion of angiotensin I to angiotensin II, while ARBs 

block the action of angiotensin II at the angiotensin II type 21 receptor. Since 

angiotensin II is a vasoconstrictor and stimulates the release of aldosterone, 

antagonism results in vasodilation and potassium retention as well as inhibition of 

salt and water retention.  

• ACE inhibitors also block kininase production and, thus, prevent the breakdown of 

bradykinin. This appears to be important in the etiology of ACE inhibitor induced 

cough, which is a troublesome side effect in 10–20% of users. ARBs do not inhibit 

kininase and are an appropriate choice for patients who are intolerant of ACE 

inhibitors because of cough. ACE inhibitors are also associated with a significant 

incidence of angioedema, which can in severe cases cause dangerous swelling of the 

pharyngolargyngeal area leading to stridor, threatening the patient's airway. This 

adverse reaction is commoner in black subjects. 
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Calcium channel blockers 

• These agents block slow calcium channels in the peripheral blood vessels and/or the 

heart.  

• The dihydropyridine group work almost exclusively on L-type calcium channels in 

the peripheral arterioles and reduce blood pressure by reducing total peripheral 

resistance. In contrast, the effect of verapamil and diltiazem are primarily on the 

heart, reducing heart rate and cardiac output. 

• Although effective for lowering blood pressure and preventing cardiovascular 

events, adverse effects are common, for example, edema and flushing. Gum 

hypertrophy may occur with dihydropyridines and constipation with verapamil. 

α-Adrenoreceptor blockers 

• Drugs of this class antagonise α-adrenoceptors in the blood vessel wall and, thus, 

prevent noradrenaline (norepinephrine)-induced vasoconstriction. As a result, they 

reduce total peripheral resistance and blood pressure.  

• Prazosin was originally used but had the disadvantage of being short-acting and 

causing first-dose hypotension. Newer agents such as doxazosin and terazosin have a 

longer duration of action. 

• However, they are an appropriate choice as add-in therapy for patients inadequately 

controlled using other agents. They can frequently cause postural hypotension but 

may alleviate symptoms in men with prostatic hyperterophy. 

Centrally acting agents 

• Methyldopa and moxonidine inhibit sympathetic outflow from the brain, resulting 

in a reduction in total peripheral resistance.  

• Methyldopa is not widely used because it has pronounced central adverse effects, 

including tiredness and depression. It continues to be used in pregnancy, since it does 

not cause fetal abnormalities. It is also occasionally used in patients with resistant 

hypertension.  

• Moxonidine is a newer agent that blocks central imidazoline and α2-adrenoceptors 

found within the medulla oblongata of the brain. It can cause side effects of dry 

mouth, headache, fatigue and dizziness, although it appears to have fewer central 

adverse effects than methyldopa.  

• Other centrally acting agents such as clonidine and reserpine are almost never used 

in modern practice because of their pronounced adverse effects. 

Other agents 

• Several other drugs are available for use for people with more resistant 

hypertension.  
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• Minoxidil is a powerful antihypertensive drug but its use is associated with severe 

peripheral edema and reflex tachycardia. It should be restricted to patients with 

severe hypertension who are also taking β-blockers and diuretics. It causes 

pronounced hirsutism and is not a suitable treatment for women.  

• Hydralazine can be used as add-on therapy for patients with resistant hypertension 

but is not well tolerated as it is a profound vasodilator and may occasionally be 

associated with drug-induced systemic lupus erythematosus. 

• Sodium nitroprusside is a direct-acting arterial and venous dilator that is 

administered as an intravenous infusion for treating hypertensive emergencies and for 

the acute control of blood pressure during anesthesia.  

• Hypertension has previously been treated with ganglion blockers such as 

guanethidine but these drugs are now of historical interest only. 

IMPLEMENTING PHARMACOTHERAPY 

There are two general approaches to monotherapy.  

• In the stepped-care approach a single agent is initiated and the dose increased until 

BP is controlled, the maximal dose is reached, or dose-limiting toxicity occurs. If the 

goal BP is not achieved, a second drug from a different class is added. This process 

can be continued, if necessary, until three or even four drugs are used in combination. 

• In the sequential therapy approach, a single agent is initiated and titrated to the 

maximal dose as needed. If goal BP is not achieved, another agent is selected to 

replace the first. Combination drug therapy is reserved for patients who do not 

achieve goal BP values after the second agent. Sequential therapy is most appropriate 

when the first drug is either poorly tolerated or results in minimal reduction in BP. 

SPECIAL POPULATIONS 

Black patients 

• Black patients have a higher incidence of hypertension and hypertension-associated 

complications, and an increased need for combination therapy to achieve and 

maintain BP goals. 

• As monotherapy, it is well documented that a thiazide diuretic or a CCB is highly 

effective in lowering BP in black patients. This is likely because of the profile of low 

renin coupled with high plasma volume pattern of hypertension that is commonly 

seen in black patients with hypertension.  

• Conversely, ACEI, ARB, or β-blocker monotherapy is less effective in lowering BP 

in blacks compared with white patients. 

Very elderly patients 

• Older patients with hypertension (>65 years of age) have the lowest rates of BP 

control, and this rate decreases in even older populations.  



 

8 
 

• Very elderly patients, similar to black patients, respond best to thiazides and CCBs 

and less to ACEIs, ARBs, and β-blockers when these are used as monotherapy. 

Pregnancy 

• An increased blood pressure before 20 weeks gestation usually indicates pre-

existing chronic hypertension that may not have been previously diagnosed. 

Hypertension diagnosed after 20 weeks gestation may also indicate chronic 

hypertension, which may have been masked during early pregnancy by the fall in 

blood pressure that occurs at that time.  

• Patients with elevated blood pressure in pregnancy are at increased risk of pre-

eclampsia and intrauterine growth retardation. 

• Pre-eclampsia (PE) is a disorder of pregnancy characterized by the onset of high 

blood pressure and often a significant amount of protein in the urine. The condition 

begins after 20 weeks of pregnancy. In severe disease there may be red blood cell 

breakdown, a low blood platelet count, impaired liver function, kidney dysfunction, 

swelling, shortness of breath due to fluid in the lungs, or visual disturbances. Pre-

eclampsia increases the risk of poor outcomes for both the mother and the baby. If 

left untreated, it may result in seizures at which point it is known as eclampsia. 

• They need frequent checks of their blood pressure, urinalysis and fetal growth. 

• Methyldopa is the most suitable drug choice for use in pregnancy because of its 

long-term safety record.  

• Calcium channel blockers, hydralazine and labetalol are also used.  

• β-Blockers, particularly atenolol, are used less often as they are associated with 

intrauterine growth retardation.  

• Although diuretics reduce the incidence of pre-eclampsia they are little used in 

pregnancy because of concerns about decreasing maternal blood volume. 

• ACE inhibitors and ARBs are contraindicated, as they are associated with 

oligohydramnios, renal failure and intrauterine death. 
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