7.5          Hypertension

· Appreciate the importance of recognising and treating hypertension to reduce the risk of morbidity and mortality from its complications
Hypertension is an important risk factor for:

· Stroke: 

· Both systolic and diastolic hypertension cause stroke 

· Systolic hypertension is most closely linked to stroke 

· Systolic hypertension doubles the risk of stroke in women and quadruples the risk of stroke in men

· Ischaemic heart disease

· Left ventricular hypertrophy and cardiac failure

· Diagnose hypertension having regard to the variability in blood pressure and possible errors in its measurement.
Hypertension is not simply high blood pressure – rather it is a state in which high blood pressure is maintained over time.

General criteria to be observed in assessing blood pressure by standard mercury or semi-automated device

· Use a properly calibrated, maintained, and validated device 

· measure sitting blood pressure routinely - standing blood pressure should be recorded at least at the initial estimation in elderly or diabetic patients.

· Remove tight clothing, support arm at heart level, ensure arm relaxed and avoid talking during the measurement procedure 

· Use cuff of appropriate size 

· Lower mercury column slowly (2 mm per second) 

· Read blood pressure to the nearest 2 mm Hg 

· Measure systolic blood pressure as appearance of sounds (phase I)

· Measure diastolic blood pressure as disappearance of sounds (phase V) 

· Take the mean of at least two readings, more recordings are needed if marked differences between initial measurements are found 

· At least four separate visits are used to determine BP threshold - but with severe hypertension, delaying further management may not be justified 

Notes:

· All adults should have blood pressure measured routinely at least every five years until the age of 80 years 

· Patients with "high normal" systolic blood pressure (130-139 mm Hg) or diastolic blood pressure (85-89 mm Hg) and patients who have had high blood pressure readings at any time previously should have their blood pressure measured annually 

· Seated blood pressure recordings are generally sufficient, but standing blood pressure should be measured in elderly or diabetic patients to exclude notable orthostatic hypotension. The average of two readings at each of a number of visits (depending on severity) should be used to guide the decision to treat 
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Orthostatic (postural) hypertension:

Dizziness or syncope upon standing from a sitting or lying position. Relieved by lying flat. To confirm, measure BP while sitting (for at least 30 mins) and then standing. A drop in systolic blood pressure upon standing of greater than 20 mmHg is defined as postural hypotension. Take a detailed drug history.
· Look for possible remediable causes

These make up only about 5% of hypertension cases but they are important as they are often amenable to a cure, thus avoiding a potential lifetime on drugs.
Drugs:

· OCP: Oestrogen increases production of Angiotensin I in the liver – this consequently is converted to Angiotensin II by ACE and results in hypertension via vasoconstriction (increasing TPR) and aldosterone secretion from the adrenals (results in renal Na+ retention - boosting intravascular volume).

· Sympathomimetic drugs: common in over-the-counter cold remedies.

· Alcohol: Excessive consumption stimulates the sympathetic ANS.

· Cocaine
· Glucocorticoids

· Cyclospororine A
· Erythropoetin

Renal parenchyma disease (2-4% of hypertension cases): damaged nephrons are unable to excrete normal amounts of sodium and water therefore intravascular volume rises.

Renovascular hypertension (1% of hypertension cases): usually through stenosis of one or both of the renal arteries secondary to atheroma or fibromuscular lesion. The kidney responds to the lessened blood flow by releasing renin, which boosts the BP count via angiotensin I, II and aldosterone.

Coarctation of the Aorta (0.2%): This increases the peripheral resistance as the blood tries to get past the partially occluded section of the aorta.

Pheochromocytoma (0.1%): This is a tumour that secretes catecholamines (e.g. adrenaline). These ↑ contractility and heart rate and so ↑CO (remember, BP=COxTPR)

Primary aldosteronism (0.1%): aldosterone ↑ Na= retention in the kidney. This in turn increases the amount of water reabsorbed and boosts the circulating volume. This ↑ preload leading to an   ↑ CO.

Indications that a secondary cause is more likely include:

· Onset <20 years or >50 years

· Sudden onset rather than a gradual month-by-month climb.

· Recognise end organ damage

· Manage a patient with hypertension having regard to modification of other factors, the place of non-drug methods, the risks and benefits of pharmacological intervention and problems of compliance
Non-pharmacologic

This is the first-line treatment in patients who are not in immediate danger from their high blood pressure. These approaches avoid the side-effects that are often a part of pharmacologic regimens.

	Increase
	Exercise, fruit, vegetables, low fat dairy produce

	Decrease
	Weight (to normal levels), sodium, alcohol, smoking


Smoking cessation: smoking transiently increases BP and is a risk factor for sustained hypertension as well as for atheroma that contributes to serious disease.

Weight reduction: Both BMI and waist circumference should be within the normal range.

Exercise: regular aerobic exercise such as walking, jogging or cycling. A sedentary lifestyle increases risk by 20-50%. Produces benefits above simple weight reduction.

Alcohol: lowering in chronic intake has been shown to lower BP. Chronic alcohol intake can reduce the effectiveness of Antihypertensive medication.

Diet: High in fibre, fruits, vegetables and low fat dairy produce is good.

Sodium: salt restriction – ideally cut by about a third to ~6g / day

Potassium: often low in those with a fruit and vegetable poor diet – supplementation may have an effect.

Pharmacologic

BP = CO x TPR

CO = SV x HR

It can be seen that the heart (CO), blood vessels (TPR) and kidneys (intravascular volume) are all partly responsible for maintaining blood pressure. The

 drugs that treat hypertension may be remembered as ABCD
	A
	ACE Inhibitors
	↓ circulating volume ( ↓TPR

↓ vasoconstriction ( ↓TPR
	Used often

	
	Angiotensin receptor blockers
	
	Used often

	
	 blockers (centrally acting)
	↓ contractility ( ↓CO
	Used rarely

	
	 blockers (peripherally acting)
	↓ vasoconstriction ( ↓TPR
	Used rarely

	
	
	
	

	B
	 blockers
	↓ contractility ( ↓CO
↓ HR ( ↓CO
	Used often

	
	
	
	

	C
	Ca2+ blockers
	↓ contractility ( ↓CO
↓ HR (a small amount) ( ↓CO
↓ venous tone ( ↓SV ( ↓CO
	Used often


	
	
	
	

	D
	Diuretics
	↓ circulating volume ( ↓TPR
	Used often


In younger age groups, the cardiac output is more important in maintaining high blood pressure so pharmacology should be aimed at reducing SC, HR or both. Later on (in older patients) the hypertension itself has caused damage that increases TPR (e.g. atherosclerosis) and so TPR becomes the dominant factor in maintaining an elevated BP so this is what should be targeted by medication.

	
	Effect of TPR on BP increases with age

	
	   Use ACE I, ARBs and diuretics in the elderly

	
	
	

	
	Effect of CO on BP decreases with age

	--------------------Age -----------------(
	   Use  blockers in younger patients


Side effects

	A
	ACE Inhibitors
	Cough (contraindicated in asthma)

Hyperkalaemia, Azotaemia (↑ urea and other nitrogenous plasma components).

	
	Angiotensin receptor blockers
	Hyperkalaemia, Azotaemia.

	
	 blockers (centrally acting)
	High incidence of dry mouth and sedation

	
	 blockers (peripherally acting)
	Higher risk of adverse cardiac events than diuretics

	
	
	
	

	B
	 blockers
	Bronchospasm (contraindicated in asthma)

↑ TG (triglycerides), ↓ HDL

	
	
	
	

	C
	Ca2+ blockers
	

	
	
	
	

	D
	Diuretics
	Increase: K+ (K+ sparing), glucose, urea, cholesterol, TG

Decrease: K+ (thiazides), sexual function
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