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Note to the reader


This is not a medical book and is not intended to replace advice from your doctor. Consult your pharmacist or doctor if you believe you have any of the symptoms described, and if you think you might need medical help.




Introduction


I am a consultant cardiologist working in a busy city hospital. In my clinical work, I see many patients who have high blood pressure. Patients with high blood pressure can end up in hospital in two different ways. First, they may be admitted when they are acutely unwell with a heart attack, heart failure or stroke. This can be due to undiagnosed high blood pressure (hypertension) or because they have hypertension that needs to be controlled better. These patients can be extremely ill, especially if they have had a severe stroke, which is the most disabling complication of high blood pressure.


Second, patients with complex hypertension are referred to my clinic by their GPs. The GPs may have found it difficult to select the correct drug combination to control these patients’ blood pressure or the patients could be intolerant to medications. Sometimes young patients also need specialist investigations, just in case there is an underlying condition that is causing their high blood pressure.


Not everyone with high blood pressure ends up in hospital. For every person I see, there are many more people who have high blood pressure that goes undetected for months or even years. As high blood pressure seldom causes symptoms, an estimated 35 per cent of people with high blood pressure are unaware that they have it. This is why it’s important to get your blood pressure checked regularly – and it is even more important if you belong to a group of people who are at high risk of having high blood pressure; for example, those people who have a parent or other close relative with high blood pressure, or people who are heavy smokers, overweight or take no exercise.


Of course, hypertension is not restricted to those people and can affect anybody, which is all the more reason to make sure that your blood pressure is routinely monitored. If you discover that you do have high blood pressure, it is vital that your GP takes action to treat it to prevent the distressing complications it can cause. High blood pressure is one of the most preventable conditions, but it is also very treatable, with effective drug and lifestyle therapies that can prevent complications. However, to successfully manage high blood pressure, you need to take responsibility for it and be involved in your own treatment. This is not always understood or accepted, as those people diagnosed with high blood pressure may not feel that they are not ill as such, and may be reluctant to accept medical treatment. High blood pressure is a ‘silent’ condition and may not cause any symptoms for many years, so people need support and guidance from healthcare professionals to explain why it needs to be treated. Untreated high blood pressure can result in severe organ damage, including kidney failure, stroke or heart disease. Many people may not want to take medications that can have potential side effects, when they actually feel well. This means that some people do not take their medications regularly and find it difficult to persist with the healthy lifestyle changes recommended by their GPs. Persuading people to comply with treatment is a major challenge in the management of hypertension.


The aim of this book is to summarise, for the public, the current medical knowledge on the diagnosis and treatment of high blood pressure. I will discuss what high blood pressure means, how it is detected, what the risks associated with hypertension are, and best treatment options. Hopefully, by increasing public awareness of the problems and treatment of high blood pressure, we can reduce the substantial health problems that this condition causes.




1


Hypertension: the facts


Hypertension is very common especially as you get older


Hypertension (high blood pressure) is a major public health problem that affects more than one billion people worldwide.




•In the UK, 31.5 per cent of all men and 29 per cent of all women have high blood pressure.


•One in three adults with hypertension is not receiving treatment, as hypertension is not always diagnosed.


•One in two people with hypertension do not have adequate blood pressure control.


•The proportion of the population who have hypertension rises with increasing age; while only 10–20 per cent of people aged 35–44 years have hypertension, 60–70 per cent of people aged 65–74 years have it.


•Men and women who live until they are 85 have a 90 per cent chance of developing hypertension, so most people will develop high blood pressure if they live long enough.


•In the USA, 78 million people, which is approximately one in three adults, have been diagnosed with high blood pressure and the estimated annual cost to treat them is 90 billion dollars.





Over their lifetimes, hypertension affects men and women in equal numbers, although it is more common in women as they get older than men (Table 1).


The number of people with hypertension is predicted to increase by more than 50 per cent over the next 20 years. This is because of the increase in the number of people leading lifestyles that are unhealthy because they involve being less physically active, eating high-calorie and high-salt diets, drinking more alcohol, and becoming obese. The good news is that these lifestyle changes are what we call modifiable risk factors, and it is possible for people to implement a healthier lifestyle (Chapters 9 and 10 give advice on how to do it). GPs and practice nurses can also offer advice.




Table 1 Hypertension in men and women in different age groups
















	Age

	Men (%)

	Women (%)






	20–34

	11.1

	 6.8






	35–44

	25.1

	19.0






	45–54

	37.1

	35.2






	55–64

	54.0

	53.3






	65–74

	64.0

	69.3






	75 and older

	66.7

	78.5






	All

	34.1

	32.7










Source Heart disease and stroke statistics – 2013 update: a report from the American Heart Association. Circulation 2013; 127:e6–245.1


Hypertension is the leading risk factor for many diseases


High blood pressure is the number one global risk factor for premature disease and carries a higher risk for this than smoking and alcohol consumption. High blood pressure has a substantial impact on the quality of many lives and is involved in heart disease, stroke, kidney failure and dementia. Around half of all people with heart disease and three-quarters of all those who have had a stroke have high blood pressure. Hypertension is the second most common cause for kidney failure that requires dialysis; diabetes is the most common cause for this. Most people diagnosed with high blood pressure are often obese, have high blood cholesterol levels and frequently develop diabetes, which are all risk factors for heart disease. This combination of risk factors, which is often referred to as metabolic syndrome, greatly increases the chances of heart disease and stroke.


How do you know if your blood pressure is high?


High blood pressure is often referred to as ‘the silent epidemic’ because it does not cause any symptoms until organ damage is apparent. GP surgeries and home monitoring programmes need to provide routine blood pressure readings for diagnosis and GP surgeries need to provide effective treatments for high blood pressure. In the UK, blood pressure checks are now a routine part of NHS health checks and everyone aged between 40 to 74, who do not have heart disease or previous stroke, should get a health check every five years. This involves completing a medical history, having a blood pressure check and routine blood tests so that GPs can calculate each person’s risk of heart disease.


The doctors and nurses in GP surgeries lead the way with screening and treatments for hypertension and only a small proportion of patients with high blood pressure are referred to hospital specialists, such as myself, for further investigation and treatment. If you are aged over 40 and have not had a health check recently that included measuring your blood pressure, then you should see your GP to request one. Many pharmacists also now provide a service to check blood pressure. Pharmacists can also advise on purchasing automated blood pressure monitors that are accurate and relatively inexpensive and can be used at home.


We need to look after people with high blood pressure better


Despite the availability of medications that effectively lower blood pressure and the relative ease of monitoring blood pressure, a significant proportion of people with high blood pressure are not identified in the first place. This is because large numbers of the population do not regularly see health professionals. Also, up to half of all people who are being treated for high blood pressure do not reach their target blood pressure levels (see Chapter 8), as people need to have the motivation to take the prescribed medication and make changes to their lifestyles. It is understandable that many of us do not like taking tablets when it does not make us feel better. High blood pressure is different to other conditions, such as arthritis or angina where effective treatment improves quality of life, because if your blood pressure is high, often there are no obvious signs or symptoms at all. There are no unpleasant symptoms to be alleviated by drugs, although you may sometimes experience symptoms, such as a headache, with high blood pressure. This means that drugs for hypertension are often prescribed to prevent other diseases, which doesn’t meet the perception of medicine as a cure for an existing, troublesome condition.


What is blood pressure?


Before we can look at how best to manage blood pressure, it is important to understand the term ‘blood pressure’. The Oxford Dictionary defines pressure as a ‘physical force’. A useful working definition for blood pressure is: the force in the circulation that pushes blood around the body.


All the cells in our bodies need a continuous supply of arterial blood, which carries oxygen and nutrients. A constant forward pressure is needed in the circulation to keep the blood flowing, and ensure that the organs and tissues remain healthy. Blood pressure is that forward pressure in our circulation. The pumping action of the heart generates this pressure that drives oxygen-rich blood to every cell in the body.


Cardiac output as a measure of heart function


The heart is an amazing muscular pump that generates the force required to push blood around your circulation. Each day the heart beats about 100,000 times at an average rate of 70 beats per minute. This equates to around 38 million beats per year and over 2.5 billion times for a lifetime of 70 years. It is incredible to think that your heart can achieve this level of work without needing repair of any sort.
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Figure 1 The circulatory system


The right-hand side of the heart pumps blood to the lungs where carbon dioxide is removed and oxygen is restored to the blood. The oxygenated blood is then returned to the muscular left ventricle of the heart, which then pumps the blood to the body’s vital organs and tissues. With each heartbeat, blood travels down small blood vessels called capillaries that supply the tissues. If lined up side-by-side, the estimated length of the circulatory system would be more than 50,000 miles (Figure 1).


Stroke volume


The force of the contraction of the heart can be measured as the stroke volume: this is the volume of blood that the heart ejects with every contraction that it makes. The average stroke volume is around 70 millilitres and if this figure is multiplied by the heart rate, it gives the cardiac output, which is approximately 5 litres per minute. Blood pressure is a combination of the force and rate of the heartbeat and the vascular resistance, that is, the resistance of the blood vessels to this force. This means that any increases in heart rate, stroke volume or vascular resistance will push blood pressure higher. In practice, the most common cause of high blood pressure is increased vascular resistance.


Blood pressure = force and rate of heartbeat x vascular resistance


What is vascular resistance?


The circulation of blood in the arteries involves a series of tubes of decreasing diameters carrying blood from the heart to the tissues. Artery walls have elastic and muscular tissue that allows them to stretch and absorb some of the force of the pumping blood with each heartbeat. The circular layer of muscle around the arteries can also change the width (diameter) of the arteries. The combined length of tubing in the arterial circulation produces a vascular resistance that has to be overcome for the blood to reach the cells.


Arterioles are the small arteries at the end of the circulation that branch out to supply the tiny blood vessels (capillaries) in the tissues. The arterioles have a relatively thick muscular wall and are some of the most highly regulated blood vessels in the circulation. They contribute most to the total vascular resistance and are constantly changing size to speed up or slow down tissue blood flow. The diameter of these resistance arterioles is under continuous regulation via a complex system of chemical and electrical nerve impulses (Figure 2).
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Figure 2 Vasoconstriction and vasodilatation




•Vasoconstriction (a decrease in blood vessel diameter) occurs when the muscular layer in the arterial wall contracts. This increases vascular resistance.


•Vasodilatation (an increase in blood vessel diameter) occurs when the muscular layer in the arterial wall relaxes. This decreases vascular resistance.





Adrenaline is a powerful hormone that reduces the diameter of arteries (constriction), increases heart rate, and strengthens heart contractions; all of which leads to an increase in blood pressure. This is why adrenaline is used in medical emergencies where the blood pressure is dangerously low, such as after a cardiac arrest (when the heart stops) or anaphylaxis (a severe and life-threatening allergic reaction).


Most causes of high blood pressure are linked to an increase in the vascular resistance due to a decrease in the diameter of blood vessels (vasoconstriction) and many of the drug treatments for hypertension lower blood pressure by causing dilatation of blood vessels and, therefore, a decrease in the vascular resistance (Figure 3).
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