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Introduction



Every four minutes someone in the UK suffers a heart attack, according to the British Heart Foundation (BHF). So, each year, the National Health Service (NHS) manages around 124,000 heart attacks – most of which strike without warning. In 60 to 70 per cent of cases, the first sign of coronary heart disease (CHD) – the condition underlying most heart attacks – is sudden death or a myocardial infarction (MI), the medical term for a heart attack, as Gutterman noted in Circulation Journal.


Heart attacks kill, the BHF estimates, about 88,000 people a year – around one person every six minutes. In fact, CHD is the UK’s leading cause of death, killing more people than lung, colorectal, breast and prostate cancer combined. (CHD includes angina and heart attacks, but not stroke or heart failure.) Worryingly, many people who suffer a heart attack die despite receiving advanced medical care. Between 11 and 12 per cent of men and 15 to 19 per cent of women die during the 30 days after they’re admitted to hospital with a heart attack. Many other heart attack victims die before they even reach hospital.


Despite these sobering statistics, a heart attack isn’t a death sentence. Improved treatments and greater awareness of risk factors among the public and health-care professionals have driven down deaths from heart disease over recent decades. Today, around 1 million men and almost 500,000 women are still alive after suffering heart attacks, the BHF estimates.


Yet, as thousands of funerals each year underscore, there’s no room for complacency. Millions of people across the UK are at risk of suffering their first heart attack. And if you survive one heart attack, you may well face another. An MI is a symptom of CHD – and not the disease itself. So, a fifth of people who survive a heart attack suffer another MI in the next seven years, according to Haffner and colleagues. If you’re one of the 2.8 million people with diagnosed diabetes in the UK (or one of the 850,000 who are unaware they have diabetes), your risk of having another heart attack after your first MI rises to almost 50 per cent – the chance of successfully calling heads when you flip a coin.


Everyone’s at risk


Often CHD seems to be a disease of civilization. After all, we’re more likely than our distant ancestors to stuff our faces with energy-dense, high-fat processed food, while puffing on cigarettes and rarely moving our overweight bodies from the sofa. Diet, obesity, smoking and inactivity are important modifiable risk factors for heart attacks. But atherosclerosis – the fatty deposits clogging up our blood vessels that cause most angina attacks and MIs – has lurked in our circulation for millennia.


In 1852, Johann Nepomuk Czermak, an Austrian–German scientist, found atherosclerosis in two ancient Egyptian mummies: a teenage boy and an elderly woman. More recently, Allam and colleagues found definite atherosclerosis in 12 of 44 ancient Egyptian mummies. Another eight mummies showed changes that probably indicated atherosclerosis. Two showed atherosclerosis in the blood vessels supplying the heart (the pattern responsible for heart attacks), including a princess who lived around 1580 to 1550 bc.


Indeed, atherosclerosis is present from the cradle to the grave. Foetuses may show fatty streaks smeared along the inside of their blood vessels. Doctors found atherosclerosis when they autopsied young, relatively fit men tragically killed during the Korean War. However, CHD typically takes decades to ‘mature’ and symptoms usually emerge in middle age and beyond. So, as this book shows, there’s plenty of time to tackle heart disease – even if you’ve already developed angina, suffered a heart attack or are in your autumn years.


Breaking your heart


While almost anyone could suffer a heart attack, certain people are especially vulnerable. For example, cardiovascular disease kills just over half of people with type 2 diabetes. Stress, depression and other ‘psychosocial’ factors contribute to around a third of heart attacks. And everyone’s exposed to traffic pollution, the most common heart attack trigger.


These risk factors ‘cluster’. Hypertension (dangerously raised blood pressure), an important and common risk factor for MI, is between five and six times more common in obese people than in those of healthy weight. Around 40–60 per cent of people with type 2 diabetes have hypertension. But raised blood pressure increases MI risk whether you’re chubby or lean and whether or not you have diabetes.


The more risk factors you have, the greater your chances of suffering a heart attack. According to INTERHEART – a major, worldwide investigation into MI risk factors – people with diabetes who smoke and have hypertension are 13 times more likely to suffer a heart attack than those without any of the three risk factors. Add a harmful profile of fat in your blood and obesity to these three risk factors and you’re almost 69 times more likely to have a heart attack. People unfortunate enough to suffer psychosocial problems (such as severe stress at home or work, or depression) in addition to the five other risk factors are a massive 334 times more likely to suffer a heart attack than those without any of these risk factors.


This Heart Attack Survival Guide shows how you can reduce your blood pressure and cholesterol levels, quit smoking, lose weight and tackle stress – although you may need a helping hand from your doctor. The changes suggested in this book will dramatically improve your heart’s health, help prevent your first MI and boost your chance of living a full life even if you’ve already suffered a heart attack or unstable angina – which is a dangerous ‘first cousin’ to MI. Remember that heart attacks are symptoms of an underlying disease. So, surviving long term means tackling the message – atherosclerosis – and not just the messenger (angina or MI).


Unfortunately, you can’t do much about two other influential risk factors: age and sex. In England, around one man in every 167 and one woman in every 1,000 aged 35–44 years have experienced an MI, the BHF reports. The proportion rises to about one in six men and one in 11 women aged at least 75 years. Nevertheless, modifiable and unmodifiable factors interact to determine your overall risk. So tackling hypertension, stress, smoking and so on can reduce your chance of suffering a heart attack, whether you’re young or old, male or female.






Heart disease risk and where you live


Heart attacks are 20–35 per cent more common in Scotland than south of the border. Deaths from CHD are highest in Scotland and the north of England and lowest in the south of England. The BHF notes that the number of premature deaths from CHD is 63 per cent higher in Scotland than in the south-west of England among men and 100 per cent higher among women. In Northern Ireland, deaths from CHD are around 20 per cent higher than in England among men and about 25 per cent higher among women. Heart disease deaths in Wales are around 15 per cent higher than in England for both sexes. Differences in several factors, including stress, diet, exercise and smoking, contribute to this variation.








Improve your chances


Wherever you live, whatever your age and whatever your risk factor profile, the Heart Attack Survival Guide helps you reduce your chances of suffering a heart attack. You’ll need to change your lifestyle and, in many cases, take medicines as well. For example, INTERHEART found that not smoking reduces the risk of suffering your first heart attack by 65 per cent. Together, not smoking, eating fruit and vegetables daily, regular exercise and regular alcohol consumption cut MI risk by 81 per cent. (As we’ll see, alcohol is a doubled-edged sword. It doesn’t take many drinks before you risk damaging your health.) Drugs – despite their effectiveness – can’t substitute for changing your lifestyle. But they’re a life-saving safety net.


Changing your lifestyle is a long-term project. But you can take steps that immediately improve your prospects. Essentially, you need to prepare for the worst and make sure that your family and colleagues understand that calling 999 as soon as possible after you start suffering symptoms that might herald a heart attack could save your life. Indeed, rapid treatment is the most important step you can take to improve your chances of survival. According to NHS Choices, about 30 per cent of people who have a heart attack die before they reach hospital.


We’ll see how a drug in almost every home’s medicine box – aspirin – could save your life. We’ll look at what happens once you reach A&E, including the drugs and operations to reopen blocked blood vessels that help you survive. We’ll help heart attack survivors get back to a normal life as soon as possible after discharge from hospital. We’ll look at some conditions that hinder a full recovery, how to tackle the heinous problem of depression and how to get back to work. And we’ll look at how your partner can help you recover after an MI.


A heart attack isn’t a death sentence. The Heart Attack Survival Guide shows that you can dramatically cut your chance of suffering an MI, often recover fully, and by tackling the underlying disease markedly reduce the risk that you’ll have another heart attack. An MI doesn’t need to break your heart.






A word to the wise


This book does not replace advice from cardiologists, GPs or nurses, who’ll offer suggestions and support that are tailored to your circumstances. If you experience symptoms – such as a change in your pattern of angina – you should always consult your doctor as soon as possible.


The book includes numerous references from medical and scientific studies. But it’s been impossible to cite them all. As you can imagine, researchers publish thousands of papers every year on heart disease. (Apologies to any researchers whose work I’ve missed.) However, throughout the book I’ve highlighted certain papers to illustrate key points and themes. If you want to know more about a particular study, I’ve given the reference in the back of the book. Some may seem rather erudite if you don’t have a medical or biological background. But don’t be put off. You can find a summary by entering the details here: <www.ncbi.nlm.nih.gov/pubmed>. In some cases, the full paper is available free on-line. Larger libraries may also stock or allow you to access on-line some of the better-known medical journals.
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The heart of the matter


Unless our hearts pound ‘fit to burst’ as we try to keep up with the kids in the park, unless we suffer the crippling pain of angina, unless we end up in A&E after an MI, few of us think about the organ that beats in our chest hour after hour, day after day, year after year. Yet the heart is remarkable. At rest, a healthy heart typically pumps 60 to 80 times a minute, 86,000 to 115,000 times a day or around 3 billion times in 80 years, rarely missing a beat, without us thinking about it. So, to understand why heart attacks strike, why they’re potentially so deadly and how to survive, we need to start by looking at a healthy heart and blood vessels – the cardiovascular system.


Your remarkable pump


On average, a healthy heart – which is about the size of your fist and weighs around 0.3 kilograms (10 ounces) – pumps 12 pints of blood along 60,000 miles of blood vessels. Incredibly, if you laid your blood vessels end-to-end they’d go around the equator almost two and a half times. Even at rest, a healthy heart pumps approximately 11,000 litres (2,500 gallons) of blood a day – shifting an Olympic swimming pool’s worth of blood in about nine months. These blood vessels form two circulatory systems that begin and end at the heart (Figure 1.1):




•The pulmonary circulation connects your heart to your lungs.


•The systemic circulation connects your heart to all other parts of your body.
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Figure 1.1 The circulatory system





The heart is usually on the left side of the chest. Occasionally, the heart develops on the right side of the body (dextrocardia), which is often linked to defects in the cardiovascular system and other organs. However, around one in 7,000 people show ‘situs inversus’, where all their organs develop on the ‘wrong’ side of their body. Apart from a slightly increased risk of heart defects, most people with full situs inversus live a normal life.


The heart’s four chambers – two atria and two ventricles (Figure 1.2) – beat in sequence, pushing blood around the circulation. Systole refers to the contraction of the heart’s chambers. Diastole is the relaxation between beats, when the chambers fill with blood. That’s why doctors and nurses record systolic and diastolic blood pressure (see page 29).
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Figure 1.2 The structure of the heart





Atria and ventricles


The atria collect blood from the circulation. When they contract, the atria push blood into the ventricles. The two atria are smaller than the larger, stronger ventricles, with thinner, less muscular walls. Nevertheless, the atria help the ventricles work effectively. Some diseases – such as atrial fibrillation, when the atria beat up to 400 times per minute – mean that the heart doesn’t pump blood properly. (As we’ll see in Chapter 6, atrial fibrillation is common following heart attacks and dramatically cuts your chance of surviving.) Indeed, atrial fibrillation can reduce the amount of blood pumped by the heart by 15–20 per cent, Mulder and van der Wall remark.


The ventricles push blood around thousands of miles of blood vessels. The right atrium and right ventricle pump blood to the lungs. The left atrium and left ventricle pump blood around the systemic circulation. So, the left ventricle is more muscular than the right ventricle. The septum divides the left and right sides of the heart. Because it’s much larger, around 70 per cent of heart attacks occur in the left ventricle.






The three layers of your heart wall


The walls of the heart contain three layers:


•The endocardium covers the inside of the heart, including the valves, and forms a continuous smooth layer with the inner lining of the blood vessels.


•The myocardium consists of thick bundles of cardiac muscle. Heart muscle occurs nowhere else in your body.


•The epicardium is the thin outer layer covering the outside of the heart.








Controlling the flow


Heart valves ensure that blood flows in the correct direction (see Figure 1.2):




•Tricuspid valves control the flow between the right atrium and right ventricle.


•Bicuspid (mitral) valves control the flow between the left atrium and left ventricle.


•Semilunar valves, which remind anatomists of a ‘half moon’, prevent blood that has been pumped into the arteries from flowing back into the ventricles.





Early in diastole, the pressure exerted by the blood in the atria opens the bicuspid valve and the tricuspid valve (together called the atrioventricular valves). Blood drains into the ventricles. As the volume of blood in the ventricles increases, squeezing more in becomes harder and harder. After about three-quarters of the blood has drained into the ventricles, the atrium contracts. This forces the remainder of the blood into the ventricles.


As the heart contracts, rising pressure in the ventricles closes the bicuspid and tricuspid valves. This prevents the pressure from forcing blood into the atria. As the pressure inside the ventricles increases further, the semilunar valves (sometimes called the pulmonary valve and the aortic valve) open. Blood flows into two large blood vessels: the pulmonary artery and the aorta. The semilunar valves close at the beginning of diastole, which prevents blood from flowing back into the ventricles.


Controlling the beat


Lurid stories of still-beating hearts cut from Aztec priests’ sacrificial victims are mainstays of children’s history programmes and popular documentaries on Mesoamerican cultures. It’s more than a gory fairy story. Unlike every other muscle, your heart doesn’t need stimulation from nerves to contract. A natural pacemaker generates the rhythm. The nervous system (along with some hormones) ‘fine tunes’ the rhythm to meet your body’s needs.


This pacemaker – the sinus or sinoatrial node – lies in the wall of the right atrium. The sinoatrial node generates a pulse of electricity that spreads through the muscle to ensure that the heart contracts in sequence (Figure 1.3). Doctors measure this wave of electrical activity using an electrocardiogram (ECG).
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Figure 1.3 A wave of electrical activity keeps your heart’s chambers beating in sequence





The sinoatrial node starts each heartbeat and sets the pace. The impulse spreads from the sinoatrial node across both atria, which contract simultaneously. The impulse then reaches another pacemaker, called the atrioventricular node, which nestles in the wall separating the right and left atria. The atrioventricular node slows the impulse, allowing the atria sufficient time to finish pushing their loads of blood into the ventricles.


The electrical wave travels from the atrioventricular node along a collection of nerves called the bundle of His. (Wilhelm His, a Swiss doctor, discovered the eponymous structure in 1893.) The bundle of His (sometimes called the atrioventricular bundle) runs down the septum before splitting into right and left branches. The branches further divide into thousands of nerves. These nerves end in specialized muscle cells, called Purkinje fibres, found throughout the ventricles. The Purkinje fibres trigger the ventricles’ contraction.


The circulatory system


Blood from the body, rich in carbon dioxide, enters the right atrium through two large veins: the superior vena cava and the inferior vena cava (see Figure 1.2). The right atrium pumps blood into the right ventricle. When the heart contracts, blood flows from the right ventricle into the pulmonary artery (also called the pulmonary trunk). This artery divides into the right pulmonary artery and the left pulmonary artery, each supplying one of the two lungs.






The difference between arteries, veins and capillaries


Arteries carry blood away from the heart and branch into mediumsized and then small arteries (arterioles). These ‘arterioles’ divide into capillaries: a network of microscopic vessels inside all your body’s tissues from your skin to your deepest internal organs. Capillaries’ thin walls allow oxygen and nutrients to move from the blood into the cells. Meanwhile, blood in the capillaries absorbs carbon dioxide and other waste products. (In the lung, oxygen moves into the capillaries, while carbon dioxide moves out.) Capillaries merge, forming venules and, in turn, veins that return blood to the heart. Most arteries carry oxygen-rich blood. Most veins carry oxygen-depleted blood. However, pulmonary arteries carry oxygen-poor blood from your heart to your lungs. Pulmonary veins return oxygen-rich blood to your heart.








In the lungs, carbon dioxide moves from the blood into the alveoli. We expel toxic carbon dioxide when we breathe out. Meanwhile, oxygen in the air we’ve breathed in moves from the alveoli and attaches to an iron-rich protein (haemoglobin) in red blood cells (erythrocytes). Oxygen-rich blood travels from the lung through four pulmonary veins to the left atrium.


The muscular left ventricle pumps blood into the ascending aorta (see Figure 1.2). From here, the blood takes one of four routes:




•Coronary arteries – although the atria and ventricles are full of blood, the heart needs a network of vessels to supply the heart (cardiac) muscle with oxygen and nutrients. Angina’s crippling chest pain occurs when the heart’s demand for oxygen outstrips supply from the coronary arteries. Most heart attacks occur after a blockage in the coronary circulation stops this essential blood flow. So, the cardiac muscle supplied by the vessel dies.


•Carotid arteries carry blood along the neck to the brain and into the cerebral circulation. Ischaemic strokes (page 31) arise from blockages in the cerebral circulation.


•The thoracic aorta supplies organs in the chest, the head, the arms and hands.


•The abdominal aorta supplies organs between the chest and pelvis as well as the legs and feet.









Inside your lungs


After entering your mouth and nose, air flows along your trachea, which is about 10–16 cm long and around 2 cm wide. Horseshoe-shaped rings of cartilage – rather like the rings on a vacuum cleaner hose – protect the trachea from crushing. The trachea forks into two major bronchi, one supplying each lung. Each major bronchus divides another 10–25 times into bronchi and then bronchioles. The bronchioles end in between 300 million and 500 million alveoli, which look like cauliflower florets. The bronchial tree’s shape packs a vast area into a relatively small volume. Overall, our lungs contain approximately 1,500 miles of airways. In an adult, the alveoli’s surface area is about 70 square metres – roughly the same as a single tennis court. A network of around 620 miles of capillaries surrounds the alveoli.
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