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Introduction

People who die are always loved individuals rather than statistics. But sometimes there is no alternative to dicing with death and playing a numbers game. Sadly, despite increased medical advances and an ageing population, the global death rate remains constant at 100%. There is no cure. Despite millions of pounds, dollars and euros spent on research, death remains the number one killer world-wide. Good health is just the slowest possible route to getting there.

Death may be the only certainty in life, but how it gets you is anything but predictable. There are lots of ways to die. At least 100 are described in this book. You could fall off a ladder or be hit by a falling coconut, bitten by a snake, struck by lightning or shot by gangsters. You could even succumb in a plane crash – and you don’t have to be on the plane to die.

However, according to the World Health Organization, the list of most frequent last gasps across the globe is topped by coronary heart disease, stroke and infections.

[image: image]

The top ten killers vary depending on a country’s level of sanitation and clean water, exposure to pathogens, nutritional quality and access to medical treatments. Depending on whether you live in a rich, poor or middling economic climate, your risk of death is shown in the table below.


‘In this world nothing is certain except death and taxes.’

Benjamin Franklin



[image: image]

The same risk factors underpin all these causes of death, however – the usual suspects are smoking, uncorrected high blood pressure, uncontrolled high blood glucose, lack of exercise and being overweight or obese. Infection also plays an increasingly important role as income decreases.

Life expectancy

For many people, a population’s life expectancy is considered the best measure of overall health. According to a comprehensive study of adult mortality published in The Lancet, the countries with the highest life expectancy are as follows:

The highest risk of mortality is for men in Swaziland, and women in Zambia.

[image: image]


DID YOU KNOW?

Every year, 59 million people die – almost 1% of the population. That adds up to more than 161,600 people every day, 6735 per hour, 112 per minute or 1.87 deaths every second, on average.



[image: image]

Quality of life

While longevity is important, other factors affect whether or not you enjoy your prolonged years. In 2008, Forbes magazine compiled a list of the world’s healthiest countries using a variety of data from the World Health Organization, World Bank and United Nations. As well as longevity, they looked at factors such as levels of air pollution, access to clean water, good sanitation, low levels of certain diseases (most notably tuberculosis), infant mortality rates and undernourishment. They also looked at standards of health care, which were assessed on the number of doctors per 1000 head of population. Out of 138 nations, their top 15 healthiest countries were:

[image: image]

Assessing health based on happiness

Some would argue that it’s no good having a long life, flushable toilets and money in the bank if these don’t make you happy. The World Database of Happiness therefore drew up an International League Table based on scientific research into ‘the subjective appreciation of life’. Out of 95 countries assessed in 2009 by the Erasmus University in Rotterdam, the following were rated as happiest overall:

[image: image]

Overall, it would seem that if you want to live the longest, healthiest, happiest life you should undoubtedly move to Iceland, Sweden, Finland or Norway. Perhaps it has to do with all those long, cold nights spent snuggling up in bed with your partner.

Raising your stakes in the survival game

We all want to live longer and enjoy a happier, healthier lifespan. Most of us know the nutritional and lifestyle steps required to achieve this. It’s putting them into action that is troublesome. Follow these non-guaranteed top tips:

• Maintain a healthy weight – lose any excess weight slowly so it is more likely to stay off.

• Exercise regularly, for at least 30 to 60 minutes every day.

• Don’t smoke, ever.

• Drink alcohol in moderation.

• Eat more fruit and vegetables – five to ten portions per day.

• Cut back on overall fat intake and concentrate on obtaining healthy fats (omega-3s, monounsaturates) in place of saturated fats.

• Cut back on carbohydrate intake and concentrate on following a diet that has minimal impact on blood glucose levels (low glycaemic load).

• Drink sufficient fluids to maintain pale-coloured urine.

• Heed the prevention boxes in each of the following 100 modes of death.


1 AIDS


Since it was first clinically identified in 1981, acquired immune deficiency syndrome or AIDS has infected more than 60 million people, killed over 25 million and orphaned 14 million children. No effective vaccine or cure is currently in sight.




[image: image]How common is it?

An estimated 1.8 million AIDS-related deaths occur each year, including over a quarter of a million children.

[image: image]Who dies?

Those with an overwhelming suppression of immunity as a result of HIV infection.

[image: image]Where?

Occurs all over the world, but particularly in sub-Saharan Africa.

[image: image]When?

Without antiviral treatment, HIV progresses to AIDS within 1–15 years (typically 10 years), and someone with AIDS will die within 1 year. Treatment greatly increases life expectancy by reducing viral replication.

[image: image]Why?
Exposure to the human immunodeficiency virus from infected body fluids.



Despite what ill-informed deniers have claimed, AIDS is caused by the human immunodeficiency virus (HIV). However, HIV may not progress to AIDS in every case. Although the annual number of new HIV infections and AIDS-related deaths have both steadily declined since 1999 (owing to improved education and treatment), the number of people living with HIV has increased. In 2009, an estimated 33,300,000 people were living with HIV, of whom 22,500,000 were in sub-Saharan Africa.

[image: image]

The HIV virus

Why does it kill?

HIV decimates the host’s natural immunity, so opportunistic infections can flourish. It selectively invades immune cells known as CD4 T-lymphocytes. Using an enzyme called a reverse transcriptase, it copies its genome and inveigles itself into the host cells’ DNA. One of two things then happens. It either lies dormant or replicates large numbers of viral particles that invade other CD4 cells.

CD4 cells regulate immune defences, including the production of antibodies. As HIV infection becomes increasingly active, larger numbers of CD4 cells are destroyed. When their numbers are reduced to fewer than 200 per microlitre of blood, the ability to fight common infections is significantly reduced. This stage of the illness is known as acquired immunodeficiency syndrome (AIDS). Minor infections that do not trouble healthy individuals, such as the yeast-like fungi Pneumocystis and Cryptococcus, cause serious illnesses. Tuberculosis (see page 250), atypical pneumonias and cancer are common causes of AIDS-related death. Sepsis from injecting with dirty needles can also kill.

Will it happen to me?

Potentially, yes. Each year, an estimated 2.6 million people are newly infected with HIV. Most remain unaware of their infection and pass it on to others. If you have ever had unprotected sex, screening for HIV and other sexually transmissible infections is a good idea – even if you feel fighting fit.

What to look for

Many people who are HIV-positive are carriers but have no symptoms. Others develop slight swelling of the lymph glands, weight loss, night sweats or unexplained diarrhoea. Symptoms that suggest progression to AIDS include recurrent infections (oral thrush, persistent herpes, atypical pneumonia), white, furry plaques growing inside the mouth (hairy leucoplakia) or an otherwise rare form of cancer (Kaposi’s sarcoma) that forms purplish-red patches on the skin or mucous membranes.

What are the chances of survival?

Progression varies from person to person. With the right treatment, people with AIDS can remain relatively well for many years. Antiviral drugs help to reduce viral replication. Antibiotic or antifungal drugs help to control secondary infections.

Although rare, a small number of people with HIV maintain high levels of CD4 cells and low levels of the virus without any treatment. These ‘long-term nonprogressors’ may remain HIV-positive for 30 years or more without developing AIDS. An even rarer group remain HIV-negative despite high rates of exposure to the virus. Research suggests this group have had transient HIV infections that they have successfully eradicated.

Estimated number living with HIV, and AIDS-related deaths during 2009

[image: image]

HIV testing

Usually, the production of antibodies helps to eradicate an underlying infection, but because HIV hides inside T-cells, it remains safe from antibody attack. The presence of anti-HIV antibodies is a useful marker that someone has been exposed to the HIV virus and forms the basis of the HIV test. Knowing you are HIV-positive helps you avoid passing on the infection to others. It also allows you to receive early antiviral treatment that can keep you well for many years.


HOW TO AVOID IT

HIV is transmitted through contact with infected body fluids such as blood, urine, semen, breast milk and saliva. Drug-users should never share needles. In the West, at least one in seven people with HIV has caught the infection through normal heterosexual intercourse – always practise safer sex and insist on a condom. Unprotected anal sex, with a man or woman, is particularly risky as it is more likely to be associated with minor tears, abrasions and bleeding. Oral sex is also thought to increase the risk of HIV transmission (use condoms or dental dams) and, although the risk is thought to be low, you may want to avoid wet kissing with exchange of saliva.




2 Alcohol


Like many things in life, alcohol is great in moderation but lethal in excess. In the short term it acts as a sedative, initially suppressing social inhibitions to produce a mild, giggly euphoria.




[image: image]How common is it?

Globally, 140 million people have an alcohol dependence, and alcohol is linked with 1 in 25 deaths.

[image: image]Who dies?

Women develop health problems associated with alcohol at intakes 50% lower than for men; they are more vulnerable to alcoholic liver disease.

[image: image]Where?

Everywhere, but according to one study published in 2009, more than half of all deaths in Russia in those aged 15–54 were due to alcohol.

[image: image]When?

After many years of excessive intake, or after binge drinking (more than twice the recommended daily maximum), which is associated with sudden death.

[image: image]Why?

Acute or long-term overindulgence in ethanol, the form of alcohol found in alcoholic drinks. On its own, ethanol is both tasteless and colourless.



As blood alcohol levels increase, this depresses parts of the brain that control movement, reaction times and coordination, before acting as a general anaesthetic, leading to respiratory failure and death.

Why does it kill?

Many things can be preserved in alcohol. Life is not one of them. Alcohol is toxic. Excess poisons the liver, brain, intestines and heart. It is responsible for more than 60 types of disease and injury, including accidents, suicide, homicide, inhalation of vomit, asphyxiation, heart arrhythmias, heart attack, pancreatitis, liver failure, stroke, epilepsy and brain degeneration (Wernicke-Korsakoff syndrome), to name but a few. Alcohol-related cancers include those of the mouth, throat, liver, colon, rectum and breast.

Cirrhosis

Alcoholic cirrhosis results from progressive liver cell death, formation of scar tissue (fibrosis), impaired blood supply and the desperate attempt by some liver cells to regenerate new tissue. Islands of regenerating liver cells, separated by bands of scar tissue, give the liver a shrunken, knobbly appearance. Fibrosis interferes with blood supply, leading to back-pressure and the formation of varicose veins within the oesophagus. These can bleed torrentially. For liver-hardened drinkers, cirrhosis eventually leads to death from haemorrhage, liver failure or liver cancer, which develops in 10% of cases as a result of abnormal cell regeneration.

Will it happen to me?

If you drink more than the safe recommended level, then it’s a good bet. Alcohol kills slowly, allowing you more time to spend in the bar. While it takes up to 10 years of heavy drinking for a susceptible male to become dependent, it takes much less time (3–4 years) for a susceptible woman to develop dependency. You are at particular risk if you experience cravings (a need to drink), loss of control (being unable to quit after starting to drink), withdrawal symptoms and ‘tolerance’ (having to drink increasing amounts of alcohol to feel its effects). The amount of alcohol that damages health varies and not everyone who drinks heavily will suffer the same physical effects. Only 20% of heavy drinkers develop cirrhosis of the liver, for example; in others the brain or heart muscle are affected more than the liver. This effect seems to be genetically determined.

What to look for

If you answer ‘Yes’ to any of the following questions, you may have a problem with alcohol. Seek advice from your doctor, who can arrange a liver test and counselling.

• Do you drink every day of the week?

• Do you ever feel you should cut down on your drinking?

• Do you ever need a drink first thing in the morning?

• Do you feel annoyed if people mention your drinking?

• Do you experience mood swings or difficulty sleeping after drinking?

• Do you feel hungover or shaky the morning after drinking?

• Do you ever miss work because of the effects of drinking?

• Do you drink and drive?

Stages of alcohol poisoning according to blood alcohol level

[image: image]

What are the chances of survival?

If you stop drinking altogether, the chances of survival are high. If you continue to drink you may as well order a coffin with a builtin bar. A lucky few may qualify for a liver transplant and get a second chance. Don’t compromise the donated liver as well.

In the UK, a unit of alcohol is defined as 10 ml or 8 grams of pure alcohol. Half a pint (300 ml) of beer, lager or cider whose strength is 3.5% alcohol by volume (ABV) therefore contains 1 unit. But many lagers now contain 5% ABV and some versions supply as much as 9%. One small (100 ml) glass of wine that is 10% ABV contains 1 unit. But most wines are now much stronger (12% to 15%) and many pubs sell wine in 250 ml glasses. Depending on its strength, a bottle of wine typically contains between 8 and 11 units of alcohol. A 25 ml pub measure of 40% spirit contains 1 unit. But many pubs now serve 35 ml measures as standard, and will often serve a double unless you specifically say you want a single.

[image: image]


HOW TO AVOID IT

Stick to the recommended ‘safe’ maximum intake. Ideally, alcohol intake should not exceed 2–3 units per day (14 units per week) for women or 3–4 units per day (21 units per week) for men.




3 Anaemia


‘Anaemia’ literally means ‘without blood’ and relates to having low levels of the red blood pigment, haemoglobin.




[image: image]How common is it?

Iron-deficiency anaemia is an underlying factor in 840,000 maternal and perinatal deaths per year; it is a direct cause of 134,000 deaths in young children. Sickle-cell anaemia and other haemoglobin disorders such as thalassaemia contribute to 3.4% of deaths in children aged under 5 years worldwide, and 6.4% in Africa.

[image: image]Who dies?

Mostly elderly people, pregnant women and children.

[image: image]Where?

Anaemia is prevalent across the globe, but anaemia-related deaths are most likely in poor countries.

[image: image]When?

Anaemia becomes severe enough that vital organs no longer receive adequate blood supply; greatest mortality is during the first 2 years of life; life expectancy for adults with sickle-cell anaemia who survive childhood is between 48 and 58 years.

[image: image]Why?

Poor nutrition, poor diagnosis and poor treatment.



Haemoglobin circulates within the body in doughnut-shaped bags called red blood cells (erythrocytes), each of which contains an estimated 250 million molecules of the pigment. As you have around 28,000 billion red blood cells, and produce 2 million more every second, it seems unlikely that anyone would ever run out. Yet, across the globe, almost 2 billion people – over 30% of the world’s population – have anaemia.

In general, anaemia develops if you:

• Make too little haemoglobin or too few red blood cells (e.g. because of lack of iron, folic acid or B12; or because of leukaemia, bone marrow disease, kidney disease, cancer, TB, malaria, HIV).

• Lose too much blood (e.g. from general oozing of blood from cut surfaces that refuse to clot – in someone with an undiagnosed blood-clotting disorder – or from a major haemorrhage or small persistent losses such as menstruation, hookworm infestation or erosion of the stomach lining caused by aspirin).

• Recycle red blood cells more quickly than their allotted 120 days, either because they are abnormal (e.g. thalassaemia, sickle-cell disease) or because your immune system attacks them (autoimmune haemolytic anaemia).

Half of all cases of anaemia are due to iron deficiency.

[image: image]

Spinach

Why does it kill?

Massive haemorrhage kills through lack of blood perfusion and multi-organ failure. Chronic anaemia is seldom a direct cause of death, but poor oxygen delivery to tissues can precipitate a heart attack or stroke. It also lowers immunity, which increases the risk of succumbing to infection. Anaemia is associated with premature birth and increases maternal and infant mortality rates. Sickle-cell crises can kill as a result of organ failure, infection and stroke.

Will it happen to me?

Anyone can develop anaemia if their diet or ability to absorb essential nutrients (iron, vitamin B12, folic acid) is poor. Women and children are at greatest risk of iron-deficiency anaemia as rapid growth, pregnancy and menstruation increase their needs. A significant number of people die from anaemia as a side effect of nonsteroidal anti-inflammatory drugs (NSAIDs).

[image: image]

What to look for

Anaemia can cause symptoms of tiredness, dizziness, fainting, headache, lack of energy, recurrent infections (especially Candida), sore tongue and mouth, ringing in the ears, shortness of breath, palpitations and even chest pain. Signs include paleness of the skin, conjunctivae and lips. Iron-deficiency anaemia can also cause spoon-shaped fingernails (koilonychia).

What are the chances of survival?

If the anaemia is due to poor nutrition and is diagnosed and treated, the chances of survival are excellent. If anaemia results from an underlying condition such as sickle-cell disease, kidney failure or cancer, the prognosis will depend on these.

[image: image]
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Red blood cells


HOW TO AVOID IT

The form of iron found in red meat (haem iron) is up to 10 times more easily absorbed than the nonhaem iron in vegetables. Meat-eaters are therefore less prone to iron-deficiency anaemia than non-meat-eaters. The form of iron found in nuts, whole grains and green leafy vegetables is absorbed more easily if eaten together with a source of vitamin C, such as fresh orange juice.




4 Anaphylactic shock


Anaphylaxis is a severe, life-threatening allergic reaction. It occurs when an overvigilant immune system mounts an excessive reaction against a particular foreign protein.




[image: image]How common is it?

More than 1% of the population is affected and it is becoming more common. In the USA alone, 11 million people have suffered a life-threatening reaction; 1 in 5000 exposures to penicillin or cephalosporin antibiotics causes anaphylaxis; worldwide, 1 person dies per 2.8 million people each year, which is equivalent to around 2500 people.

________________________________________________________________________________

[image: image]Who dies?

Perhaps surprisingly, adults are more likely to die than children; women are twice as likely as males to be admitted to hospital with anaphylaxis.

[image: image]Where?

Usually a long way from hospital, without access to antihistamines, adrenaline or corticosteroids.

[image: image]When?

Typically within 5 minutes if drug-induced, 15 minutes if venom-induced, and 30 minutes if food-induced.

[image: image]Why?

Half of all anaphylactic deaths are iatrogenic (doctor induced), 25% are due to food allergies, and 25% are caused by insect or animal venom.



[image: image]

When an allergen is encountered, mast cells found in the skin and lining of the respiratory and intestinal tracts suddenly release histamine and other powerful chemicals. Potentially catastrophic symptoms reach a peak within 15 minutes, although potentially fatal reactions may be delayed by half an hour or more. Without emergency medical treatment it is rapidly lethal.

Why does it kill?

Half of all victims die from asphyxia, and half from shock (circulatory collapse). Rapid swelling of the tongue and airways compromises breathing. Histamine and other powerful immune chemicals cause widespread dilation of the blood vessels, so blood pressure plummets. Heart rhythm abnormalities and cardiac arrest can develop. Risk of death is greatest in those with pre-existing asthma, especially if it is poorly controlled. The majority of deaths (90%) occur because no adrenaline (epinephrine) was available for use at the time of the reaction.

Will it happen to me?

Often a combination of factors that each increase gut ‘leakiness’ is needed, so that incompletely digested allergens cross the gut wall into the circulation: for example, walking up a steep hill, after eating prawns and drinking alcohol, during a heat wave. Researchers suggest the risk of experiencing anaphylaxis at some point during your life lies somewhere between 1 in 33 and 1 in 100. However, with proper treatment, 98% of people experiencing anaphylaxis will survive. You are probably more likely to die from base-jumping or being hit by lightning than from suffering anaphylactic shock.


DID YOU KNOW?

Reported triggers for anaphylaxis include: foods (nuts, especially peanuts, seafood, fin fish, milk, egg, soya, wheat, chickpeas, bananas and snails), Hymenoptera insect venoms (bees, wasps, yellowjackets, hornets, fire ants), snake bites, antibiotics (especially penicillins and cephalosporins), anaesthetic drugs (especially suxamethonium), ibuprofen, aspirin, iodine, latex, hair dye. In many cases, however, no cause is identified.



What to look for

Victims often report an initial ‘sense of doom’ and a metallic taste in the mouth. Anaphylaxis is associated with severe tissue swelling (angio-oedema), usually around the face and tongue. Spasm of airways causes wheeziness and shortness of breath similar to asthma. In the skin, histamine release causes flushing and an itchy, raised rash (urticaria or hives). If the intestinal lining is affected, this leads to vomiting, abdominal pain and diarrhoea. If not treated quickly, a severe reaction will result in low blood pressure and a rapid pulse; collapse may follow. The more rapid the onset, the more serious the reaction.

What are the chances of survival?

Speed is vital. Rapid medical treatment with antihistamines, adrenaline and corticosteroids are life-saving in 98% of cases. Those with known severe allergies should carry their own supply of antihistamines and adrenaline wherever they go (see below). Avoid known allergens. Carry a medical alert identifier (jewellery engraved with details of your allergy).

[image: image]


HOW TO AVOID IT

If you have ever had a severe allergic reaction, carry an adrenaline pen (an injector) with you. The chance of experiencing another severe reaction is as high as 1 in 12.




5 Animal attack


As human beings are usually at the top of the food chain, it comes as a shock to be attacked by species other than our own. The vast majority of animal-related deaths are due to lowly creatures such as the scorpion and snake.




[image: image]How common is it?

More frequent than most people realize, except for shark attacks, which are rarer than commonly assumed; if animal-borne diseases such as rabies (see page 201) and malaria (see page 157) are excluded, then, worldwide, around 110,000 people die from an encounter with wildlife.

[image: image]Who dies?

Males are three times more likely to die an animal-related death than females; the very young and very old are most at risk of venom-related deaths; children are most at risk of a dog-related fatality.

[image: image]Where?

Mostly Africa, Asia and Latin America.

[image: image]When?

More deaths occur during summer.

[image: image]Why?

Animal attacks can kill as a result of physical injury or poisoning with the animal’s venom.



According to the WHO (World Health Organization), as many as 5 million people are bitten by snakes every year. Half of these involve a venomous species and at least 100,000 people die as a result. Although the stuff of legend, attacks by giant squid are at the bottom of the list in frequency. While being attacked by an animal may imply a glamorous safari lifestyle, it is still possible to be killed by a domesticated animal, such as a dog, in your own back garden.

Why does it kill?

Different animals have different methods. Some claw, gore or trample you to death, some rip out your throat or puncture your skull, while others just sting or bite then run away. Some kill because they feel threatened, some because they see red (allegedly), while others simply view you as a passing snack.
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DID YOU KNOW?

The hippo kills more people in Africa than any other large animal. When size is discounted, however, the female Anopheles mosquito (or more accurately the parasite that it transmits) wins hands down (as long as we exclude human beings).



Will it happen to me?

Your lifetime risk of being attacked by a shark is, apparently, 1 in 11 million. The chance of being killed by one is 1 in 264 million. This obviously depends on whether or not you are swimming in shark-infested waters. Your annual chance of being killed by a snake, however, is a mere 1 in 68,700.

What to look for

Anything with the potential to bite, sting, crush, gore, stamp, buck, peck, scratch or nibble you to death.

What are the chances of survival?

If close to intensive medical care and venom antidotes, the chance of surviving any potentially lethal animal interaction is high.


DEADLY DELICACY

Puffer fish are the world’s second most deadly vertebrate, after the golden poison frog. Puffer poison is contained in the liver and sometimes the skin. One puffer fish carries enough toxin to kill 30 people, yet their flesh is considered a delicacy in Japan, where it is prepared by specially trained chefs.



[image: image]


HOW TO AVOID IT

If you encounter an aggressive animal, back away slowly. Don’t run. Eye-to-eye contact should be avoided with some species (bears) but not others (cougars) so bone up in advance on the potential predators you are most likely to meet. Curling up and ‘playing dead’ often fools an aggressive bear into thinking you really are dead – but don’t get up until you’re positive it has gone. This tactic is unlikely to work with a charging elephant.




6 Anthrax


Anthrax holds a special interest for most microbiologists. In 1877, it was the first disease conclusively shown to be due to a bacterium, Bacillus anthracis. There’s more.




[image: image]How common is it?

Although classed as a rare disease, anthrax infection is endemic in some countries and sporadic in many others.

[image: image]Who dies?

Those exposed to anthrax spores who are not immune. While an effective vaccine is available, it is usually offered only to laboratory workers and others who may be exposed during the course of their work.

[image: image]Where?

See map on page 26.

[image: image]When?

Symptoms usually appear within 7 days of inoculation with anthrax spores, but in the case of inhalation, anthrax can lie dormant in the lungs for as long as 100 days before germinating.

[image: image]Why?

Exposure to Bacillus anthracis spores, either accidentally or as a result of malicious action.



[image: image]

Bacillus anthracis is also the only bacterium to synthesize a protein capsule and the only one to secrete a three-part toxin, one bit of which carries the inspired name of ‘lethal factor’.

The anthrax bacterium lives in soil, where it produces spores that can survive adverse conditions for years, possibly even centuries. Because of its protein capsule, it is highly resistant to just about everything nature can throw at it, including temperature, antiseptics and attack by our own immune cells. Luckily, it’s no match for synthetic antibiotics.

Whether or not anthrax kills depends on how its spores enter your body. Skin penetration (cutaneous) is preferable to ingestion or inhalation. Cutaneous anthrax (the most common type) causes a localized, black, necrotic lesion known as an eschar. Although this in itself is disturbing, cutaneous anthrax is usually quickly diagnosed and successfully treated with an extended 60-day course of antibiotics. Those who ingest or inhale the spores and subsequently develop gastrointestinal or pulmonary anthrax are less fortunate, however.

Why does it kill?

One component of anthrax toxin (cell-binding protein) acts as a Trojan horse, escorting the other two proteins, oedema factor and lethal factor, into a host cell. Once inside, oedema factor upsets fluid balance while lethal factor snips the end off important cell enzymes to inactivate them. The cell then dies in a cascading mini-implosion.

[image: image]

Biohazard sign

Will it happen to me?

It takes just one spore to initiate an infection. When standing downwind of a heavily contaminated site and breathing calmly at a rate of 20 breaths per minute it will take 21/2 minutes to inhale that one spore (assuming you don’t have a biohazard mask). In contrast, an exercising horse with a respiratory rate of 77 breaths per minute will inhale that one spore in 20 seconds. Based on this sort of logic, scientists seriously suggest that human beings are relatively resistant to anthrax compared with the herbivorous animals on whom the disease usually preys.

While in theory only one spore reaching the right place can cause anthrax, in practice a higher inoculation is needed, as shown in the table below.

What to look for

In the skin, anthrax causes an itchy bump like an insect bite, surrounded by a ring of vesicles. The lesion ulcerates and dries to form the classic black eschar. Death, when it occurs, is usually due to sepsis (see page 208). In addition, with pulmonary anthrax, massive swelling of the lungs produces shortness of breath and cardiovascular shock. Gastrointestinal anthrax produces fever, vomiting, severe stomach pains and bloody diarrhoea.
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DID YOU KNOW?

Anthrax has been hijacked as a lethal weapon by bioterrorists. In the USA in 2001, letters containing anthrax powder caused 22 cases of pulmonary anthrax. On a brighter note, anthrax has been harnessed in the search for a magic bullet that kills cancer cells but leaves normal cells intact.
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Bacillus anthracis

What are the chances of survival?

Cutaneous anthrax offers the best hope. Even without treatment, 80% of victims live to tell the tale. Between 25% and 60% of those with gastrointestinal anthrax die, while pulmonary anthrax attracts a 50% fatality rate.


HOW TO AVOID IT

There are no documented cases of anthrax spreading from person to person. It develops when spores are inoculated into the skin (e.g. from faeces in soil), inhaled from infected animal products (e.g. goat-skin rugs, wool) or ingested by eating undercooked meat from infected animals. So the following may help with prevention:

• Do not work in laboratories that handle Bacillus anthracis.

• Do not open mail that you suspect has been sent by a bioterrorist, especially if it is contaminated with white powder.

• Ironing suspicious mail with a steam iron supposedly disinfects anthrax spores, but if you are concerned, call the police and stay as far away from the envelope as possible.

• Avoid contact with livestock and animal products imported from endemic countries (see map), although sporadic cases can occur just about anywhere.

• Ensure meat products are thoroughly cooked before eating.

• Drink tea, whose polyphenols inhibit both Bacillus anthracis and anthrax toxin (but probably only in a test-tube). Do not add milk, which neutralizes the antitoxin effect.




7 Aortic aneurysm


The aorta is the body’s equivalent of Highway 401, one of the largest motorways in the world, which in parts is 18 lanes wide. As blood surges through the aorta with each heartbeat, its walls are subjected to immense pressure, making it a hotspot for hardening and furring up (atherosclerosis) of the lining.




[image: image]How common is it?

A ruptured aortic aneurysm is the 15th-leading cause of death in the world and looks set to become more common as the population ages.

[image: image]Who dies?

Mostly males over the age of 60 years who smoke.

[image: image]Where?

Often in bed.

[image: image]When?

There is a marked early-morning peak between midnight and 6 a.m.

[image: image]Why?

Blood pressure falls during deep sleep, then rises significantly before waking to rupture an already weak aneurysm.



‘What do I dislike about death? Probably the hours.’ Woody Allen

Continued pressure in the artery then causes the damaged lining to bulge, forming a dilation called an aortic aneurysm. Abdominal aortic aneurysms are three times more common than thoracic aortic aneurysms. One in every thousand people will develop an abdominal aortic aneurysm between the ages of 60 and 65, and this number continues to rise with age, so that 13% of men and 6% of women over the age of 65 are affected. If an aortic aneurysm remains intact, you’re fine. If it ruptures, you’re in big trouble.

Why does it kill?

If an aortic aneurysm ruptures forward (20%), blood pumps freely into the abdominal or chest cavities. Few patients survive to reach hospital. If the aneurysm ruptures backwards (80%) into the retroperitoneal space (behind the peritoneal membrane), the resistance of surrounding tissues may slow blood loss long enough for a surgeon to intervene. An aneurysm can also split lengthways, like a pitta bread, when blood seeps into its wall (dissecting aortic aneurysm). Other complications that can kill include pulmonary embolism (see page 198), sudden blockage (acute aortic occlusion) and reduced kidney function.

[image: image]


TOP TIP

Choose your surgeon carefully if having an elective operation. In one study, only 2.2% of patients operated on by a vascular surgeon died, compared with 4% for cardiac surgeons and 5.5% for general surgeons.



Will it happen to me?

Men are up to nine times more susceptible than women. Once an aneurysm expands to a diameter of 5.5 cm (2.2 in) there is a 1 in 3 chance it will rupture within the next 5 years. Early detection and elective surgical repair once the aneurysm has reached a critical size can be life-saving. Elective surgical grafting (the equivalent of a bicycle inner tube repair) is usually advised if an abdominal aortic aneurysm:

• causes symptoms

• grows at a rate of more than 1 cm (0.4 in) in diameter per year

• is larger than 5.5 cm (2.2 in) in diameter

What to look for

An aortic aneurysm often displays no symptoms. As it slowly dilates, it may cause stretch pains and pulsating sensations in the chest, abdomen, back or scrotum (unusual as that may sound). An acute rupture is diagnosed from a triad of abdominal pain, low blood pressure (shock) and the presence of a pulsating abdominal mass.

What are the chances of survival?

An acute aneurysm rupture is invariably fatal unless a heroic surgeon is able to repair it. Even then, the chance of survival is not good. Fewer than 50% of patients survive to reach hospital, and another 20% die before reaching the operating theatre. Survival following emergency surgery for acute rupture is just 10% to 20%.

Survival following planned, elective surgery, using the traditional open method, is 95.3%. Survival with new, less invasive techniques, in which an abdominal aortic graft is inserted, under X-ray control, via small incisions in the groin, is as high as 98.3%.


HOW TO AVOID IT

Elective surgery to insert a graft is strongly advised before an aneurysm ruptures. As most aneurysms occur over the age of 60 years, there have been calls for routine ultrasound screening, especially of males, to allow earlier diagnosis. In addition:

• Beware of your genes – an inheritable aortic defect may be involved. This could be carried on the Y chromosome, explaining why abdominal aortic aneurysms are nine times more common in men than women.

• Do not smoke – inhaling just 100 cigarettes during your life increases the risk. All other healthy diet and lifestyle advice applies, too. Ensure blood pressure, cholesterol and glucose levels remain well controlled.
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