HYPERTENSION
There are 2 tutorials on this page (click on title to jump straight to the tutorial)
1. Management of Hypertension - Prepared by Dr J A Crane 

2. British Hypertension Society Guidelines - Prepared by Dr P Harrop 

The Objectives Of This Tutorial Are:- 
1.       Be able to diagnose and define hypertension
2.       Understand possible causes
3.       Have a principle in managing patients : investigate / treat / follow-up
4.       Understand relevance as part of total cardiovascular risk

Introduction
Hypertension is not a disease, but merely an indicator of cardiovascular risk, with which there is a linear relationship.
In Western society 15 to 20 percent of the adult population has hypertension and the prevalence increases with age, reaching more than fifty percent in people aged over sixty. The prevalence in a population will depend upon the level of blood pressure used to define hypertension. Prevalence increases with age and can differ between sex and ethnic origin markedly.
Unfortunately, we have not been very good at identifying or treating hypertension and the ‘rule of halves’ still applies. Even when lowered, conventional treatment still leaves patients at high cardiovascular risk. A 20 year follow-up showed a two fold increase in fatal stroke or coronary death in the second decade of treated patients.   
Correct Measuring Technique
         Ensure patient comfortable and has rested for some time.
         Choose appropriate bladder cuff size.
         Support arm at level of heart.
         Express results to nearest 2mm Hg
         Deflate at rate of 2mm per second
         Measure at least twice at each visit and consider both arms.
         Try and measure at the same time of day
         Advise no smoking or caffeine for 30 mins prior to measurement
         Measure standing levels in elderly if suspecting postural drop
         Maintain and service equipment regularly
Definition Of Hypertension
Various national and international guidelines for treatment have identified different levels of blood pressure above which to start treatment. These discrepancies have led to confusion and even relatively straightforward algorithms have not been widely implemented. 
There are subtle differences between not only the definition of hypertension, levels to start treatment and levels attempted to be achieved, but also within subgroups like diabetics. 
Guideline fatigue may become a new syndrome, but there are three sets of recommendations that are practical and very similar:-
1.       Hypertension Optimal Treatment (HOT) trial
2.       World Health Organisation - International Society of Hypertension (WHO-ISH)
3.       British Hypertension Society (BHS)
They can be summarised:-
1.       Hypertension is 140/90
2.       All ages benefit from lowered levels - <60 : Aim for 130/85        >60 : Aim for same but accept 140/90
3.       Be aggressive in diabetes, aim 130/80
Consistent systolic > 160 or diastolic > 100 would indicate early intervention with pharmacological methods.
Systolic readings 140 - 159 or diastolic 90 - 99 will depend upon the effects of lifestyle modification, presence of end-organ damage and an estimation of their overall cardiovascular risk factor profile.
Recent recommendations issued jointly by a number of British bodies suggest treatment at an absolute cardiovascular risk of 2% per annum (equivalent to coronary disease risk 1.5% per annum). Those with end organ damage or existing disease warrant treatment without an assessment of absolute risk as they already have it!
The ideal lifestyle is one that includes regular exercise, a diet rich in fresh fruit & vegetables with low fat dairy foods. Avoidance of smoking, excess salt intake, no more than two units of alcohol per day and most importantly, maintenance of ideal body mass index.
Investigations
The aims of investigation are to seek out secondary causes or modifiable contributory factors, detect end-organ damage and identify evidence of existing cardiovascular disease. This will enable an estimation to be made of future cardiovascular risk.
Examination should include body mass index, fundoscopy, peripheral pulses, cardio-pulmonary and abdominal systems. Erectile dysfunction should be enquired about as this is newly being considered as another risk factor. Urinalysis should also be performed.
Investigations include renal function, glucose, lipids and 12 lead ECG (ischaemia/LVH)
24hr urine collection is useful for suspected phaeocromocytoma or to exclude Cushing’s. It is also helpful to measure creatinine clearance in renal failure and diabetic nephropathy. Echocardiography may be indicated for unusually variable blood pressure.
Ambulatory blood pressure monitoring (ABPM) is very useful especially for:-
1.       Diagnosing ‘white coat hypertension’
2.       Resistant hypertension
3.       Borderline hypertension
4.       Unusual variability in levels measured
5.       Investigate symptoms of hypotension
While most of the epidemiological studies linking blood pressure to cardiovascular disease have used clinic readings, such readings represent only a fraction of the daily burden of blood pressure and are subject to wide variation. Blood pressure varies with temperature, caffeine, food intake etc. Up to 20% of all individuals labelled with hypertension have significantly lower pressure readings at other times. This has been called white coat hypertension, but should be really called ‘isolated clinic hypertension’. Readings with ABPM correlate well with evidence of end organ damage and therefore likely mortality risk. This has reignited the debate of what is normality and the equivalence of ABPM and clinic values in terms of future risk. Probably, average daytime values should be used rather than 24hr averages and threshold for treatment somewhat lower. 
ABPM should not be used for doctor and patient to collude in avoiding adequate treatment. It is reasonable not to treat when the overall risk is low, but clinic readings should be used otherwise. The debate over the importance and treatment of this condition will continue.
Secondary Causes
1.       Renal : Renovascular/Chronic parenchymal disease
2.       Endocrine : Cushing’s, Phaeocromocytoma, Acromegaly, Thyroid disease &  Mineralocorticoid induced. 
3.       Co-arctation of aorta
4.       Pregnancy
5.       Drug induced : NSAIDS, Oestrogen, Steroids, Cyclosporin, Liquorice
Referral To A Specialist
Urgent hospitalisation is required for malignant hypertension. A specialist opinion should be sought if a secondary cause is found or strongly suspected. There is an argument that all young patients (less than thirty) should be referred before starting treatment and possibly also in pregnancy. Generally, most referrals will be for those that control is difficult to achieve, so-called resistant hypertension. 
Treatment Options
There is broad agreement that despite various modes of actions leading to differences in side-effect profiles, the available anti-hypertensive agents all lower blood pressure by the same amount when used in recommended doses (at least in caucasians).
The main groups are diuretics, beta-blockers, calcium channel blockers, alpha blockers and ACE inhibitors. 
First line therapy should be with a low dose diuretic followed by beta-blockers. ACE inhibitors should be used first line for diabetic patients. New guidelines may be made to simplify which agent to choose. It is based on the theory that the renin-angiotensin-aldosterone system is over-active in the “younger” (age < 60) hypertensive and that first choice agent should be ACE inhibitor / AII antagonist or Beta blocker. The other agent may then be added if unsatisfactory control. In the “older” (age>60) hypertensive then a calcium channel blocker or diuretic used and again added together if control not achieved. 
Angiotensin II receptor antagonists have been important additions in recent years, particularly in reducing ACE induced cough. They are generally well tolerated and cause less first dose hypotension than ACE inhibitors and can be used in combination therapy regimes. The recent LIFE study looked at Losartan based treatment regime versus Atenolol based and had to be stopped early because of significant differences in mortality and morbidity. It was particularly effective in diabetic patients.
Less than fifty percent will achieve control with monotherapy and a significant proportion will require three drugs. A period of around four weeks should be left after beginning a drug treatment to assess the response unless the patient is high risk.
If the patient has mildly elevated readings then a switch in therapy will make more sense. Conversely, add-on therapy will be needed for higher readings. Afro-Caribbeans have low plasma renin activity so monotherapy with ACE inhibitors or Beta Blockers are less effective than diuretics & Ca channel blockers. 
When using multiple therapies then treatment choices become even more relevant, and some combinations are recommended (see Table 1)  It is also highly important to consider co-morbidity in deciding on treatment options both for indications and contraindications (see Table 2).
Table 1
	 
	Diuretic
	B-Blocker
	Ca Channel
	ACE inhibit
	Alpha Block

	Diuretic
	----------------
	       ++
	       **
	       ++ 
	       ++

	B-Blocker
	       ++
	----------------
	       ++    *
	      ***
	       ++

	Ca Channel
	      **
	       ++
	----------------
	       ++
	       ++

	ACE inhibit
	       ++
	       ++
	       ++
	----------------
	       ++

	Alpha Block
	       +
	       +
	       +
	       +
	----------------


*     Verapamil and B-Blocker absolutely contraindicated.
**   Little good trial evidence
*** Similar mechanism of action
Table 2
	       DRUG
	                 FOR
	                  AGAINST

	Diuretics
	Elderly
Heart Failure
	Gout, Renal Failure

	B-Blockers
	Ischaemic heart disease            
Heart Failure     
	Asthma, Heart Block, COPD
Dyslipidaemia, Heart Failure
Peripheral Vascular Disease

	Ca Blockers  (dihydropyridine)
	Elderly
Angina
	Avoid short acting agents
(e.g. Nifedipine)

	Ca Blockers  (rate-limiting)
	Myocardial Infarction
	Heart Block
Heart Failure

	ACE inhibitors
	Diabetes
Heart Failure
	Pregnancy, Renovascular disease
Peripheral Vascular Disease

	AII Antagonists
	ACE related cough
	Same as ACE

	Alpha Blockers
	Prostatism
	Urinary Incontinence


Prophylactic Aspirin
Although well established in arterial disease in the coronary, cerebral, renal and peripheral circulation, the benefits are less well certain for primary prevention in hypertensive subjects without these complications. The HOT trial demonstrated significant benefit of aspirin 75mg daily in hypertensive patients aged over fifty in prevention of both MI and cardiovascular events. The overall benefit was offset by the increase in significant bleeding episodes.
This dose is therefore recommended in well-controlled patients aged 50+ with either :-
1.       Evidence of end organ damage
2.       Cardiovascular risk > 2% per year
The Elderly
Isolated Systolic Hypertension, defined as systolic > 160 with diastolic < 90 was initially thought to be ‘normal’ in the elderly population with no increased risk associated with it. The relative importance of systolic and diastolic levels has been the subject of much debate over recent years. Elderly patients have now been shown to benefit from treatment of elevated systolic hypertension. Recent evidence from Lancet 1999;353;793-6 pooled data from >1500 patients aged over eighty and showed treating hypertension prevented 34% of strokes. Major cardiovascular events and heart failure were also significantly reduced. 
It was suggested that there was a ‘J’ shaped curve with more risk of coronary events at lower diastolic levels below 80 or 85mm Hg, possibly due to reduced myocardial perfusion. Larger studies have now shown a decrease in risk with diastolic readings reduced to below 70mm Hg, but extra care is needed in the elderly.
There are more practical problems in the aged population with poorer compliance and falls etc. but this is further encouragement to treat this subgroup.
Follow Up
Yearly blood pressure readings and renal function tests are required for life.
Continuous monitoring for other risk factors at every opportunity, e.g.. lipids / ?statin
Achieve reduction in coexisting risk factors, particularly body mass index.
Awareness of need to change therapy as appropriate, e.g.. newly diagnosed diabetic.
The above tutorial was prepared by Dr J A Crane © 2000-2002
 

Dr P Harrop's Guide to BRITISH  HYPERTENSION  SOCIETY  GUIDELINES - HYPERTENSION MANAGEMENT 1999
Blood Pressure Measurement:
Every adult should have their BP measured every 5 years.  If it is borderline high (135-139/85-89) it should be measured annually.  Although seated BP measurements are satisfactory, in the elderly or diabetic patient standing measurements should be taken to exclude postural hypotension.  
Coronary heart disease v. cardiovascular risk:
Ideally measurement of cardiovascular risk would be more useful than coronary heart disease risk because of the strong association between blood pressure and stroke.  This can be achieved by using existing charts for coronary heart disease risk (e.g. Joint British Societies chart) and multiplying by 4/3 to give the cardiovascular risk.  The newer computer programmes for risk assessment assess 10 year risk of stroke as well as 10 year cardiovascular risk.
Treatment Goals:
The Hypertension Optimal Treatment Trial provides the best evidence to date for optimal BP targets.  Optimal BP for reduction of major cardiovascular events was reported to be 139/83 mmHg.  Reduction below this figure caused no harm.  If patients had BP less than 150/90 mmHg there was no apparent disadvantage.  
Analysis of diabetic patients showed that reduction below 80 mmHg rather than 90 mmHg was advantageous.
Choice of Drug:
Three long term double-blind studies have compared the 5 major treatment classes of antihypertensives (thiazides, beta-blockers, calcium-channel blockers, angiotensin-converting-enzyme inhibitors, alpha-blockers) and overall showed no consistent difference in efficacy, side effects, or quality of life.  There are however differences in responsiveness between different ages and different ethnic groups.
Dosages and Combination Therapy:
Most patients will require a combination of antihypertensives to achieve optimal control.  Drugs from different classes often have an additive effect, such that two drugs in low dose may have more effect on blood pressure and less side effects than higher doses of a single therapy.
Aspirin and Hypertension:
In the HOT trial aspirin 75mg daily reduced Major cardiovascular events in hypertensive patients by 15%, but not fatal events.  However the number of major bleeding episodes due to aspirin was similar to the number of cardiovascular events prevented.  For this reason it’s routine use in hypertensive patients is not advised.
Hypertensive patients who should receive aspirin are those aged >50 who have controlled BP (<150/<90) and either diabetes, end organ damage, or a 10 year coronary risk of >15%.
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