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The content of this book is intended to inform, entertain and provoke your thinking. This is not intended as medical advice. It may, however, make you question current medical and nutritional advice. That’s your choice. It’s your life and health in your hands. Neither the author nor the publisher can be held responsible or liable for any loss or claim arising from the use, or misuse, of the content of this book.


If you have underlying health problems or any specific health needs that may require medical supervision, or have any doubts about the information contained in this book, you should contact a qualified medical, dietary, or other appropriate professional, especially before embarking upon any dietary, weight loss or fitness regime.




Introduction


Few of us have lived through anything like this or had to face such an uncertain future. As I watched fireworks explode on New Year’s Eve, I was completely unaware that earlier that day the Chinese had announced the outbreak of a novel virus in the city of Wuhan. Nor would I have been particularly concerned.


As a science journalist I have, down the years, made a number of documentaries about the dangers of microbes jumping from animals to humans and creating a devastating worldwide pandemic. I have also written articles about how vulnerable we are to the emergence of a sly new pathogen. But in my heart of hearts I never thought it would be as bad as this. I assumed, as so many others did, that when a new, infectious agent appeared we would be able to use the high tech tools at our disposal to isolate and stamp it out.


Yet the world had plenty of warnings that an unstoppable pandemic was not only possible but highly likely. In the 40 years since I went to medical school there have been numerous outbreaks of novel infectious diseases caused by viruses going from animals to humans, ranging from AIDS to bird flu, swine flu, SARS, MERS and Ebola. AIDS alone has killed over 30 million people and continues to kill another 700,000 every year.


What should have worried governments is that over recent decades the number of fresh outbreaks has been growing, with new ones emerging at four times the rate that they were back in the 1980s. The World Health Organisation has pointed out again and again that it was only a matter of time before something like this happened.


And now it is here. Amongst us. A terrifying science fiction story which has suddenly become real. And our best hope, indeed our only hope of bringing this virus under control, now lies with the scientists. We need their computer models, their ability to create effective treatment and, above all, we need them to create a safe and effective vaccine.


This book is about the race to create that vaccine. It is also a distillation of what we currently know about SARS-CoV-2, how it spreads and how you can best protect yourself from being struck down. I will answer some of the most common queries that come my way, and end by taking a peek into the future, speculating what it will look like.


I have been fortunate enough to gain access to numerous experts who have been generous with their time. I have relied on their expertise, as well as the extraordinary amount of excellent news coverage produced by my fellow science journalists from around the world. I have also tried, to the best of my ability, to keep up with the huge number of new studies which have poured out of science journals over the months that I have been writing this book.


No one knows how bad this pandemic will become or how long it will last. I am guardedly optimistic that science will come to our rescue and that we will develop more accurate tests and more effective treatments – as well as that all important vaccine. I am also optimistic that this will be the wake-up call we need to combat future, even more lethal microbial threats.





1 Portrait of a serial killer
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The Chinese military strategist, Sun Tzu, wrote in his classic book The Art of War that victory comes from understanding your enemy. So what have we learnt about this novel virus?


We know that SARS-CoV-2, or Severe Acute Respiratory Syndrome Coronavirus 2, to give it its full name, is tiny, just 120 nanometres (billionths of a metre) across. You could fit a hundred million viral particles on the head of a pin and yet you would only need to be exposed to a few hundred to get infected. If you do get infected and develop symptoms then the disease you get is called “Covid-19”.


SARS-CoV-2 is a killer with a range of impressive superpowers, including the ability to travel amongst us, undetected, infect almost everyone it meets and then reproduce liberally, before jumping off in search of a new host. It has found a range of ingenious ways to hide from its most deadly enemy (our immune system) and thanks to the airplane, can travel from one side of the globe to the other at astonishing speed.


Like other viruses, it is not exactly “alive”, and it certainly doesn’t have a personality, but I like to think of it as a cunning enemy; that is why I will be using the metaphors of war when it comes to the battle that we face.


It is also why, for the purposes of this narrative, I am going to give the virus agency and purpose, which it clearly doesn’t have. Viruses don’t plan, seek out or attempt to avoid. They are mindless scraps of genetic material, brilliantly adapted by evolution for one purpose: to reproduce and spread as far and as fast as they can.


And finally, although its proper name is SARSCoV-2, from now on, for simplicity’s sake, I am going to refer to it as the Covid-19 virus.


The Covid-19 virus represents the greatest public health crisis of the last hundred years. As we’ll see, only by mobilising the scientific community and by committing huge resources are we likely to be able to keep the death toll down and return to any sort of normality.


Meet the enemy


Despite the huge threat it poses, the Covid-19 virus is relatively simple. Its core is a single strand of Ribonucleic acid (RNA), which stores all the genetic information the virus needs to reproduce. Think of it as a Covid-making instruction manual, just 30,000 letters long.


A human-building instruction manual, by comparison, comes in the form of DNA, which is tightly packed into our cells in 46 “manuals”, known as chromosomes. Put those 46 manuals together and you get our genome, which consists of 6.4 billion letters. If you took all the DNA from just one of our cells and stretched it out (I’ve done it), then it would be around 2 metres long. Take it out of all of your cells and it would be 10 billion miles long. We are large, complicated and clever. Covid-19 is not. Yet it has us on the run.


This short strand of Covid-19 RNA is protected by a fatty outer membrane, which is quite fragile. It breaks apart when it meets soap and water, which is why hand-washing, with soap, is so important.


The outer membrane of the virus is studded with club-like spikes which give the virus its name (corona, meaning “crowns”) and which it uses to get into our cells. These are also a potential area of vulnerability as it is those spikes, as we will see in chapter 5, that most vaccine makers are targeting.


The way the virus spreads is mainly through coughs and sneezes. If someone who is currently infected with the virus coughs or sneezes near you, out will come a cloud of viruses. If you are unlucky enough to inhale just a few hundred particles, then they could get into your throat and will immediately start “looking” for cells to invade.


The invasion begins


The good news is that your body has evolved numerous defences to protect you against just such a threat. The bad news is that your body has a fatal flaw. On the surface of many of your cells there is an enzyme called ACE2.
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These ACE2 enzymes play an important role in controlling your blood pressure. In fact some of the most popular drugs used to control blood pressure are called ACE inhibitors. They do this by binding ACE2 enzymes on the surface of blood vessels, which causes them to relax, lowering your blood pressure.


We don’t know how it happened, but the spikes on the surface of the Covid-19 virus are just the right shape to lock onto these ACE2 enzymes and bind tightly. Once that occurs it is like inserting a key into a lock and turning. The human cell opens up and the virus slips in.


ACE-2 enzymes are found throughout your body, including your throat, lungs, eyes and the inside of your nose. That is why you should wash your hands whenever you have been outside and resist the urge to touch your nose or rub your eyes before doing so.


Once the virus is inside a human cell, it releases its genetic code and immediately starts to hijack the machinery of the cell. Your cells are like mini factories, geared up to make the bits and pieces that your body needs to function. But when the virus gets into your cells it takes over all that machinery and instead begins to churn out endless copies of itself, which it releases into your body, ready to infect more cells. It does this at phenomenal speed. With each day that passes the virus can multiply itself a million-fold.
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Evading detection


When any virus gets into your body and starts multiplying, your immune system should swiftly spring into action and unleash hell. But the Covid-19 virus has lots of tricks up its sleeve to help it evade detection.


For starters, when your cells are invaded by a foreign microbe they are supposed to send out distress signals, warning your body that it is being attacked. But the Covid-19 virus can do the equivalent of cutting the telephone lines, silencing the alarms before they go off. That way it can hide from your defence system while it continues to multiply.


Another trick the virus uses is to cover the spikes that stick out of its surface with sugars, known as glycans. These disguise the fact that they are viral proteins which also helps them evade the body’s immune system.


It is all about getting a head start. What the virus is doing is trying to overwhelm your defences by means of a fast, silent, powerful attack. It is a race between the virus’s ability to multiply and your ability to respond. The outcome of that race dictates whether you have a mild illness or end up in intensive care.


The ability of this virus to multiply undetected is also key to its extraordinary success at spreading from person to person. Normally, if you get something like the flu, within a couple of days you will develop a cough or fever. That is a sign that your body has been attacked and your immune system is trying to fight back. It is also a very useful warning to you that you should go to bed and self-isolate, and to other people that they need to steer clear of you.


Because the Covid-19 virus is able to silence the alarms, when someone is infected it typically takes them around five days to start showing symptoms, and some people never do. They become what is known as “asymptomatic carriers”. They continue with their daily lives blissfully unaware that they are now shedding potentially lethal viruses everywhere they go.




The story of Typhoid Mary


One of the most famous examples of an asymptomatic carrier was a woman who became known as “Typhoid Mary”.


Typhoid fever is caused by a salmonella infection. Worldwide it kills at least 14,000 people every year, many of them children. It used to be a major killer in crowded cities, like London, but by the beginning of the 20th century better sanitation meant there were fewer outbreaks in affluent countries.


In 1907 there was a particularly nasty outbreak in New York City. One of the families who had been affected hired a researcher called George Soper to find out what had happened. He eventually discovered that an Irish woman called Mary Mallon had worked in many of the houses where people had subsequently got typhoid.


Objecting strongly, Mary was taken to a hospital and tested. Although she was completely healthy, when they tested her poo they discovered lots of salmonella bacteria. Mary was an asymptomatic carrier and in a time before antibiotics there was nothing they could do to cure her. To protect the general public she was put into isolation.


She was confined to a hospital bungalow for three years and then released on condition that she never worked as a cook again. But she just changed her name and went on working, spreading typhoid wherever she went. She was finally caught, a few years later, while cooking in a hospital where an outbreak of typhoid led to 25 people becoming infected and two dying. Mary (now nicknamed “Typhoid Mary”) was arrested and kept in confinement until her death, 23 years later.





The Munich Cluster


We first learnt about the importance of asymptomatic carriers of Covid-19 thanks to some very smart detective work done in Germany.1


In late January a woman from Shanghai visited a company, based near Munich, that makes car parts. She felt a bit ill while she was there, but assumed that was because she was jet lagged. She stayed for a few days in Munich and then flew home. On her return to Shanghai, still feeling ill, she went to see her doctor, was tested and found to be positive for Covid-19.


When, soon afterwards, a middle-aged man from the German auto company went down with a mild, flu-like illness, he was isolated and tested. He had Covid-19. The Germans swiftly traced and found eight others from the company who were now infected, and brought them into München Klinik Schwabing hospital to be monitored and treated.


At this point very little was known about the virus or how it spreads. What the scientists discovered, after interviewing their new patients, was really disturbing. One man had got infected after being in a room where someone else had sneezed. Another had got it from a brief handshake.


Colonel Roman Wolfel, Director of the Bundeswehr Institute of Microbiology, told me that throat swabs taken from “the Munich cluster” revealed that not only were their throats infected, but that they had begun to shed lots of viruses soon after being infected. As he explained, this was worrying.


“A high viral load in the throat at the very onset of symptoms suggests that individuals with Covid-19 are infectious very early on, in some cases before they are even aware of being ill.”


The researchers also discovered that being infected could lead to a range of different outcomes. While one of the older patients developed pneumonia, another had no symptoms at all. Most had dry coughs, but only two of them developed a fever. Four of the nine lost all sense of smell, which was probably due to the virus infecting nerve cells in their noses.


The good news was that most of the patients started making antibodies against the virus after six days, and by 12 days they had all done so. Once the antibody levels rose, the rate of viral shedding fell, fast. Colonel Wolfel said that they intend to follow this group of patients to see what happens to their antibody levels over time.
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