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Author's note

Writing about your patients is a risky business for a doctor. The safest option is not to, and keep the things you have learnt to yourself. If you teach as well as practise medicine, then a select group of students may benefit from hearing about your experience in the consultation room, the operating theatre and the hospital ward. The next safest option is to record things as a novel and to include a disclaimer that (wink, wink) all of the characters are fictitious and bear no resemblance, and so on. Most controversially, a doctor may write openly and frankly about patients after they have died – Lord Moran was severely criticised for doing just that after the death of his most famous patient, Winston Churchill. (But what an insight this gave us into the effect that the illnesses suffered by one of the main protagonists of modern history had upon his decisions and actions.)

In writing this book I have tried to chart a course that provides the reader with an informative and, I hope, entertaining read while respecting and protecting the privacy of the patients that I have treated, regardless of the nature of the interactions I have had with them. The details of a consultation held in the middle of a busy ward should be no less confidential than one that takes place in a sexual health clinic. To ensure this confidentiality I have had to change a few crucial details in most stories – sometimes it will be the patient's age or profession, sometimes their gender. At times I have fiddled a little with the chronology, except when it is central to the context of the story.

Despite the myriad of combinations and permutations of human behaviour, and of the manifestations of disease, there is, thankfully for the learner, a smaller number of recurring patterns and themes that emerge in clinical practice. So while I hope that all of the vignettes that I have painted will sound familiar, no reader should assume that the patients depicted point to specific individuals. I am sad to say that many of the young patients that I describe in this book died during the first decade of the HIV epidemic and I wish that I could more openly memorialise them.

I have taken a slightly different line with colleagues and acquaintances, where my interactions have not been bound by the ethics of the doctor–patient relationship. I have avoided using the names of a few, occasionally to protect them, sometimes to protect me.







Introduction

My mother had scarlet fever as a young girl. She lived through epidemics of whooping cough, measles and polio, and her personal experience made her quite neurotic about germs. She would make me wash my hands if I handled money – coins or notes, it didn't matter. She was going to cancel my brother's tenth birthday party because he had a cold, and she wouldn't let him blow out the candles on the cake because of the risk of ‘viral icing contamination’, until my godmother saved the day by cutting out a protective paper ‘condom’ for the cake so just the tops of the candles showed. My mother made me put toilet paper on any ‘foreign’ toilet seat before I sat on it, and I even had to float a layer of tissue on the water in the bowl at home to minimise the risk of a splash on to my naked bottom. There was no three second rule in our household – if any part of a tea towel touched the floor for even an instant it was immediately dispatched to the washing machine. A cracked cup went straight in the bin because of the risk of catching TB from it (I have absolutely no idea where that one came from). Dogs were walking culture media to my mum – a pat followed by hand-washing was acceptable, but if I was licked on the face she would try to dab out the slobber from my mouth with her handkerchief.

We never ate rabbit in our household because mum knew that they all had myxomatosis. To my father's protests she would simply reply, ‘If it can kill those poor little bunnies … ’ Food was never reheated in the oven, and a can that had a dint in it would be thrown away, as it was well known, she told me, that you could get ptomaine poisoning – whatever that was – from such damaged containers. Our meals were never left uncovered for even a moment in case a fly landed and unloaded its deadly payload of detritus. In fact, my mum may have been the person that the copywriters had in mind when they invented Louie the Fly – our house was more likely to smell of Mortein than Chanel No. 5.

When I came home from a game of football during the winter she would run a bath and add two capfuls of Dettol to sterilise any residual dirt from the playing field that might be clinging to me. Her favourite antiseptic was acriflavine, a yellow liquid which she carefully applied to even the most minor of our cuts and abrasions, all of which would be carefully covered by a plastic band-aid. (I haven't seen a bottle of acriflavine for years. Derived from coal tar, this topical antiseptic was discovered by Paul Ehrlich in 1912 – around the same time he discovered Salvarsan, the first effective antimicrobial agent for syphilis.)

Contagion was, by far, highest on her list of worries. For although she lived in constant fear of me ‘catching something’, she would let me, as a scrawny 10 year old with a school bag that weighed more than I did, catch a bus from our home in Ashwood to Box Hill station, then a train to Camberwell and finally walk a kilometre to my school.

I was a boy in a bubble of maternal microbiological anxiety and I often wonder how my mother would have coped if she knew that I grew up to be an infectious diseases specialist. (There is no such thing as coincidence, a friend once told me, alluding to the deep psychological forces which he believed had pushed me in that particular vocational direction.)

My mum was at the far end of the germ-phobic spectrum, but most members of her generation possessed a healthy reverence for micro-organisms, based on things that they had seen with their own eyes. They had parents who had succumbed to pneumonia, friends who had died after a simple cut had turned into an abscess and then to ‘blood-poisoning’. My father, who wasn't frightened of many things, always told me that I must never pick a pimple on my face if it was above the level of my upper lip. He didn't know why, he just knew that something bad could happen if you did (and he was right: infections on the upper part of the face can spread to a vein that traverses the brain, causing meningitis and stroke). When he was a teenager, his mother lived in fear of him contracting polio during the 1938 epidemic in Melbourne – the year that they closed the schools and came close to putting barricades on the bridges over the Yarra. My grandparents’ generation embraced antibiotics and vaccinations as soon as they became available because they could see a direct benefit – they didn't need to imagine what a child with whooping cough or diphtheria looked like, they had lived it.

This book is written for people who haven't had the chance to see for themselves the harm that bacteria and viruses can inflict on human beings. As a doctor who trained to be an infectious diseases physician, not a microbiologist, I am much more interested in the way that germs affect the humans that they infect than in the germ itself. It's not that I don't like germs – I am rather attached to them actually, and they to me – but my time spent in a laboratory taught me that I was more comfortable by the bedside than at the benchtop.

The relationship between humans and pathogens is one of the most fascinating stories of evolution. Our species had to evolve in a world that was swarming with invisible micro-organisms that would kill us if we had not developed an effective immune system. We are, you see, literally outnumbered. There were, at last count, 750 trillion (that's 750 million million) bacteria in the average human gut, but there are only about 100 trillion cells in the human body. The protective adaptations that have occurred over millions of years can be rapidly subverted by social changes that human societies can make in the space of a generation. New infectious diseases emerge as a result of alterations in the way humans congregate in cities and towns and how they interact with each other, as much as by modifications of the genetic structure of bacteria and viruses that make them more virulent or contagious.

The book is divided into 15 chapters, each based on an individual micro-organism or ‘bug’, as we infectious diseases people call them in a perhaps over-familiar way. There are five viruses, seven bacteria, two fungi and a parasite – all potential villains except for one of the fungi. Many readers will be directly or indirectly acquainted with some of them. They include HIV, influenza viruses and SARS – all of which have in recent times rivalled the ability of slightly more complex life-forms, such as politicians, movie stars and sportspeople, to hog the media spotlight. Other bugs, though, will probably be unfamiliar: one chapter deals with a parasite that infects at least 200 million people worldwide, but you would be hard pressed to find a non-medical person in Australia who could tell you much about it.

There are several themes that run through the book and I have tried to use specific examples of diseases to illustrate general concepts. Perhaps the prevailing theme is that the interventions that led to the control of infectious diseases have been victims of their own success – the improvements in sanitation and housing that came with prosperity, the development of vaccines, and the discovery of antibacterial and antiviral agents changed the face of medicine in the 20th century. In the developed world, infectious diseases receded as cancer, heart disease and chronic diseases took over. Diseases which are now only seen by specialists like me (and even then only rarely) are usually invisible to the general population, and the relationship between an intervention and the disappearance of a disease is often not appreciated. For those of us who have treated children and adults with life-threatening infections that could have been avoided by immunisation, it is very hard to remain calm in the face of widespread anti-scientific, anti-vaccination advocacy.

Furthermore, the current generation of health professionals seems to have suffered a collective memory loss about the need for infection control. This amnesia has created a modern health system that confuses our current habits with principles. I have tried to explain why this might be, and to outline the potential remedies.

Bacterial resistance began the day the first antimicrobial agents were used in humans. Sixty years later some authorities are arguing that the Age of Antibiotics will soon be over. I don't question the plausibility of these predictions, but a preoccupation with resistant bacteria (often referred to as superbugs) can distract us from the fact that most bacterial disease is caused by organisms that are sensitive to standard antibiotics. Indeed the bug that causes one of the most feared infections – meningococcal disease – remains completely sensitive to penicillin.

The first thing I learnt when I started working with sexually transmitted infections (STIs) was that they aren't, well, sexy. Indeed, my initial decision to forge a career in STIs in the sphere of Aboriginal health would have been regarded by Sir Humphrey Appleby as courageous. Most doctors are reluctant to talk about sex and even my non-venereological infectious diseases colleagues are happy to leave STIs to the ‘clap doctors’. Governments are not especially interested in STIs, even when one of them, chlamydia, has been the number one notifiable infectious disease in the country for over ten years. HIV may have changed things to some degree in the 1980s, but the other bugs received very little attention amid the millions of dollars of federal funding that went to HIV research and treatment. To redress this relative neglect, six chapters are devoted to STIs – a bias which I can further justify by observing that at least one in six readers of this book will acquire an STI in their lifetime – surely as good a motivation as any to read on!


Lastly, the book is a discontinuous narrative of some aspects of my medical life, but because each chapter is essentially self-contained the reader who likes to browse can dip into it at random. I have placed myself in most of the stories to give a first-hand perspective, but if the book appears to be a simple chronicle – or justification – of my career (such as it is), then I have failed in my intention.






1

Under the influence

Influenza A – an RNA virus that affects birds and mammals. Influenza A viruses are constantly changing. While humans who have been infected with one influenza strain in the past retain some degree of immunity to new strains, eventually a mutant appears that can overcome these defences and an influenza epidemic occurs. The word influenza is Italian for ‘influence’, and in medieval times the emergence of a flu epidemic was thought to be controlled by the stars – hence if someone was ‘under the influence’ it originally meant they had flu.

‘I had a little bird/Its name was Enza/ I opened up the window/And in-flu-enza… ’ (children's skipping rhyme, c. 1918)

One of the great advantages of being a well paid specialist on the staff of a public hospital rather than a ridiculously well paid visiting medical officer in private practice is that you are entitled to long service and study leave. After ten years without a break of any substance, I was tired, grumpy, sick of being on call to the hospital, fed up with working on the weekend, short with my colleagues and occasionally dismissive of my students. I knew that soon I would reach that lowest of low points for a doctor – when you start to see patients as enemy; when you complain about them in the tea room as though they had contrived their illnesses just to annoy you. My family had started giving me concerned looks across the dinner table, and even my dog was keeping her distance.

So it was with considerable anticipation that I began a three-month sabbatical on 27 April, 2009. I was determined to make the leave count – I promised myself that I would be sitting at my desk every morning ready to write by no later than nine and, in an uncharacteristic display of planning, I had even constructed a timetable for the next 12 weeks. On the first morning, unshaved, wearing Ugg boots, tracksuit pants and tee-shirt, I drove my wife to work, returned home to read the paper slowly over breakfast, had a long shower – safe for once from spousal admonitions about water conservation – and arrived at my desk only a few minutes after my self-imposed deadline. I quickly scanned the top stories on the ABC News website and one item caught my eye.

‘Experts say the swine flu outbreak currently stoking fears of a global epidemic poses a greater risk to Australia, with the onset of winter bringing the peak of the flu cycle.’ I checked the BBC site: ‘Schools in the capital city of Mexico are closed due to an outbreak of a disease called swine flu’.

Now this was strange – we had been expecting the next influenza pandemic to be caused by a mutation in the avian influenza virus, the H5N1 strain that mainly affected birds, not the H1N1 virus that was associated with pigs. I rang my wife, who works in infection control, and asked her what was going on.

‘I can't talk, I have to go into a meeting with the chief health officer in a minute. There's a bit of a flap on in here.’

There were five infectious diseases specialists in our unit at the time. Two were on duty, one was overseas working on a project, one was in the Kimberley on holidays, out of phone range and I was … ‘Oh no, you can't do this to me’, I said out loud. I put down the phone and tried to concentrate on writing, without success. I turned on the radio and listened to the 10am bulletin. The top story was swine flu.

Influenza pandemics of the 20th century

There had been three influenza pandemics in the past 100 years – 1918, 1957 and 1968. The 1918 Spanish flu pandemic was the greatest natural disaster of the 20th century – estimates vary, but a minimum of 20 million and possibly up to 50 million people died, at least double the ten million who were killed on the battlefields of the First World War. In a world without antibiotics the secondary bacterial infections that followed the epidemic were often deadly, and there were no intensive care units (ICUs) to provide the care needed to allow patients time for their own immune system to win the fight against the pathogen. Around a third of the global population was infected with Spanish flu and more than 2.5 per cent of humanity died. The other pandemics were, by comparison, not in the same league: the Asian flu of 1957 is estimated to have caused around two million deaths worldwide, while the Hong Kong flu of 1968 is thought to have killed at most a million people.

I became intimately acquainted with Hong Kong flu as an eight year old; by nearly killing my father, the infection probably saved his life. I remember my father lying in the single bed in the spare room, the bedclothes pulled up over him as he shook his way through what I now know to be a rigour. When my mother had picked him up from the train station the previous night he had been completely well, but during the three-minute drive home he started complaining of chills and had started to shiver. By the time he had put his case down in the bedroom he could hardly talk because of the shaking. Hong Kong flu was on that evening's television news and on the front page of the day's Sun, so my mother had already made the diagnosis by the time our GP arrived the next morning. He gave my father an injection in his bottom – everyone received penicillin in those days, even though doctors knew that antibiotics didn't work against viruses. I remember my mother's concern and the hushed kitchen conversations with friends who had never seen my father stopped by anything and suggested that he needed to go to hospital. He coughed and spluttered for weeks after the worst was over and he always remembered the illness as one of the worst he had experienced. He had smoked more than 20 cigarettes a day since the war, but after he recovered he never smoked again. He died at the age of 81.

Then for 40 years it was all quiet on the influenza front. There was a false alarm for a swine flu pandemic in 1975, but virologists believed that the next pandemic was not a matter of if but when.

Drift, shift, replication and re-assortment

There are three types of influenza virus – A, B and C. Pandemics are always caused by influenza A. Infection with influenza B can be severe but is rarely fatal and infection with C is uncommon and usually mild. The viruses have two main proteins on their surface – haemagglutinin (H) and neuraminidase (N) which are responsible for their confusing nomenclature. There are 16 N and 9 N subtypes but only H1, H2 and H3 and N1 and N2 commonly cause human disease. The Spanish flu and the 2009 swine flu were H1N1, the Asian flu was H2N2 and the Hong Kong flu was H3N2. Bird (avian) influenza is H5N1.

To understand why pandemics occur we need to understand a little about the way influenza viruses reproduce and how our immune systems respond to them.

Viruses commandeer the protein-making machinery of the body's cells to generate tens of thousands of copies of themselves. Every time a flu virus replicates (or copies) itself there is the potential for an error (mutation) to occur, resulting over time in significant changes to the structure of the virus and altering the way the host's immune system ‘sees’ it. After a first encounter with a virus it takes days or weeks for the immune system to produce specific antibodies against it, but if the same virus is encountered in the future the body's reaction time is much faster and the antibodies can destroy the virus before it has time to invade the human cell, replicate and cause disease. However, if a virus has mutated, the antibodies are unable to recognise it, giving the virus time to invade, replicate and cause disease all over again.

Some viruses mutate very little during replication. The measles virus that we are exposed to in childhood will be almost identical to the one that we may be re-exposed to decades later, and so immunity is life-long. The influenza A virus, however, is notable for its sloppy proof-reading and at least one mutation occurs with every copy. Most of these mutations are minor but when enough of them have accumulated by successive passages through infected human hosts, the structure of the virus at the end of the flu season may be quite different from the one at its beginning. This is known as antigenic drift, which, as the word ‘drift’ implies, is a gradual process which allows the human immune system to almost keep pace with viral evolution; you might be susceptible to next year's strain, but you are likely to have a least partial immunity. Antigenic drift won't lead to a pandemic – for that you need a sudden and profound change in the viral structure to produce a virus that no one in the population has previously encountered and developed immunity to – this seismic phenomenon is called antigenic shift. (It is important to point out that susceptibility is not the same as virulence: it is possible, as we will see, to have a pandemic that infects hundreds of millions but kills very few.) A shift requires more than just a few typos while transcribing the viral genetic code – it requires viruses to have sex with each other. Now, viral sex may be a difficult image to visualise (or not, I suppose, for many of the internet generation) but it really happens. Higher-order organisms such as us combine half their genetic material with half that of a member of the opposite sex to increase the genetic diversity of their offspring. Lower-order organisms mainly reproduce by making identical copies of themselves, but occasionally they display the more mature behaviour of their superiors. Sex between consenting viruses is more accurately, if less evocatively, known as re-assortment. A human influenza strain can re-assort with a bird or a pig strain and the resulting hybrid may have properties that produce very severe disease in humans. The frequently cited doomsday scenario is a re-assortment of the bird flu virus H5N1 with a human influenza virus that allowed bird flu to be transmitted from human to human. The reason infectious diseases specialists worry so much about such an event is that the world's insatiable appetite for poultry has produced a chicken population explosion, particularly in Asia. With so many birds living in close proximity to humans, viral re-assortments are occurring all the time and the emergence of a deadly strain is considered inevitable.

The 2009 swine flu pandemic

All epidemics start quietly – their early stages are usually undetectable by the routine surveillance mechanisms that health departments have in place. By the time you know that something is going on, the infectious agent is well established in the population. The swine flu virus responsible for the 2009 pandemic was first detected in Mexico in April, in four-year-old Edgar Hernandez who recovered completely, but the virus would have been circulating in the community for weeks or even months prior to this. Within a few days of Edgar's highly publicised diagnosis dozens of other people across Mexico were reporting fevers, muscle aches, and coughs. As I read the news bulletins each morning over the next few weeks it became clear to me that an antigenic shift had occurred. By the time the virus causing their symptoms was identified as swine flu (H1N1) in the Centers for Disease Control laboratory in Atlanta, Georgia, thousands more had been infected. The new virus was very similar in composition to the 1918 Spanish flu, but it was not clear if it possessed the same virulence as its 20th century ancestor. The World Health Organization (WHO) had been preparing for this event for more than a decade and an elaborate influenza pandemic plan had been formulated.

By the end of April 2009, cases of swine flu had been reported in the United States, Europe, India, Pakistan, Bangladesh and New Zealand. On June 11 Margaret Chan, Director-General of the WHO, told a press conference in Geneva: ‘We are all in this together, and we will all get through this, together’. She had just declared the beginning of the first influenza pandemic of the 21st century.

Influenza is an autumn and winter disease, so though the virus was circulating in the northern hemisphere it was not expected to take off there until later in the year. The European and US public health communities were, therefore, closely watching the behaviour of the epidemic when it reached Australia and New Zealand during our winter. As had been predicted, attempts to contain the virus proved futile in a world interconnected by modern air travel, although many jurisdictions, including some in Australia, attempted to create a cordon sanitaire, reasoning that slowing the tempo of the epidemic even by a small degree would buy some time to get local plans in place.

One of the planks of the pandemic plan is the use of antiviral prophylaxis – the administration of a drug to people who are exposed to the virus to prevent them from contracting the illness and to break the chain of transmission. The antiviral agents that work against influenza – zanamavir (trade name Relenza – an Australian discovery) and oseltamivir (Tamiflu) – do not have anything approaching the potency that antibiotics have against severe bacterial infections. The anti-flu drugs inhibit the neuraminidase enzyme of the virus (the ‘N’ of H1N1) and as they have no effect on human cells they are very safe. The original studies that led to their licensing showed that patients with influenza who received either agent were, on average, free of symptoms for about one day less than those who received a placebo – a real but only modest benefit. Their effectiveness against serious, life-threatening influenza has never been subjected to a randomised clinical trial. Each country has established a national stockpile of the drugs, which are dispensed to those most in need during a pandemic – initially health care workers on the frontline of health care delivery. The problem with their use in prophylaxis is that they only work while you are taking them – if you stop the drug and are then re-exposed to influenza you can still become infected. Antiviral prophylaxis is a little akin to a First World War soldier donning a gas mask in the trenches when the mustard gas has been released – you are protected only as long as you have the mask on. To be able to safely discard the mask, to continue the metaphor, you need a ceasefire and this can only be achieved with vaccination.

Mild for most, fatal for a few

Influenza can manifest in many ways, from trivial and short-lived symptoms, such as a few muscle aches and a bit of a headache, to the disease that we all know as the flu – in which the symptoms range from severe muscle aches, feeling dreadful, high temperature, chills and uncontrollable shaking, through to life-threatening pneumonia, respiratory and other organ failure, and death. Every year thousands of people around the world die from what is known as seasonal influenza – but those affected are usually the frail and elderly members of the population and those with pre-existing serious chronic illness. During the 1918 pandemic the sequence of completely well, to moribund, to dead could occur within 24 hours and the disease targeted the younger and otherwise well members of the population.

We soon discovered that the 2009 swine flu was a mild disease in most people. There were exceptions: a fortnight after contracting swine flu two doctors at my hospital developed a neurological condition called Guillain-Barré, which damages the peripheral nerves and produces muscle weakness. One continued to work until he found himself unable to get out of the chair in his consulting room; the other woke to find himself unable to move the muscles of his face.

Our hospital was busy, but because the majority of those who were sick with the flu could be managed at home. There was no need for me to rush back to work and help my colleagues man the pumps. The smaller number of critically ill patients required the skills of the intensive care doctors, not my humble services. My wife gave me daily updates and, while subtly mentioning the important role she was playing, made it clear that I would just be in the way. At least my dog was talking to me again.

By July it was apparent that the death rate overall was between 0.001 and 0.03 per cent of those infected – much lower than the 0.1 per cent of the 1968 pandemic. The attack rate would turn out to be relatively low too – antibody testing performed after the epidemic ended would show that somewhere between 10 and 20 per cent of the population had been infected. But while some of us were busy reassuring the population that this was no 1918 Spanish flu, the intensive care doctors had witnessed something new and frightening: an epidemic of viral pneumonia that affected pregnant women, children and the middle-aged. In Australia, a total of 722 patients with H1N1 were admitted to an intensive care unit and 103 of these died, including seven pregnant women and seven children. Many more would have died if not for the heroic measures instituted in some cases – the sickest patients were treated with extra-corporeal membrane oxygenation (ECMO). This is the equivalent of putting someone on cardiac bypass for open-heart surgery, but instead of stopping after three hours you continue until the patient's lungs have recovered – which could take days or even weeks. ECMO is an expensive treatment that carries with it considerable risk of complications and can only be performed in a few specialist centres. After the epidemic was over, I attended a conference where the director of a major urban ICU said that during the epidemic his unit had reached the upper limit of its ability to cope with critically ill patients. If the number of cases had been any greater, he believed, the unit would not have been able to provide adequate care for all who needed it. In that event, many older people with complications of the flu who would otherwise have received intensive care would have been denied it to allow younger people, pregnant women and other high-risk patients access to treatment.

As it was, the absence of disease in the elderly was striking – the regular seasonal influenza targets mainly those over 65 – and was explained by data published in the New England Journal of Medicine showing that they had gained protection through exposure to a similar H1N1 strain in the past. All good doctors read the medical literature and learn from the published work of others, but the biased view that one gains from personal experience can be very difficult to shake. Many ICU doctors were perplexed and sometimes angered by the casual approach to the epidemic displayed by some of their non-ICU colleagues, who, lacking direct exposure to the sickest patients, and despite the published evidence, promulgated the belief that swine flu was no different from seasonal influenza.


Looking down the retrospectoscope

Criticism of the public health and medical response to the pandemic began to circulate almost as soon as the virus itself was identified. In Australia, the harshest comments were aimed at the vaccine policy. As we have seen, antigenic drift and shift allow flu viruses to evade the human immune system and new vaccines that anticipate these changes must be manufactured annually. There is no universal flu vaccine that will provide years of protection as there is with, say, polio, measles, and hepatitis B. Every year an expert WHO panel decides what antigens the new seasonal influenza vaccine should contain. (It is probably not too unfair to say that their deliberations are based on a mixture of experience, science and necromancy.)

The viruses chosen for inclusion must be inoculated into fertilised hens’ eggs, and this is a laborious and complicated vaccine manufacturing process. New techniques for vaccine production are on the horizon, but the current methods are essentially the same as they were 50 years ago. In a pandemic setting, most manufacturers seek government underwriting as there are many commercial risks associated with the rapid roll-out of sufficient vaccine to cover an entire population. It takes four to five months to get a vaccine ready for distribution, by which time the epidemic may have already burnt itself out or been shown to cause only mild illness that wouldn't justify mass vaccination. Inevitably, there will be side-effects associated with the vaccine, and when tens of millions of doses are administered even vanishingly rare adverse reactions will occur, and indemnity against claims for harm may be required.

Within weeks of the beginning of the 2009 pandemic the Australian government contracted the pharmaceutical manufacturer CSL to produce 21 million doses of vaccine for the entire Australian population. The four-month lead time meant that the decision had to be made when the true virulence of the virus was not clear. It was not even known if one or two doses of vaccine would be required to produce adequate protection. To meet the unprecedented production demands, CSL had opted for multi-dose vials instead of the single-dose syringes that were usually supplied. The use of multi-dose vials has the potential for cross-contamination of blood-borne viruses and the decision was condemned by many infectious diseases experts (see page 54). CSL argued that the risk of cross-infection was outweighed by the imperative of having enough vaccine ready in time. By the time it was available in September 2009 the low death rate had become apparent and the subsequent uptake of vaccine was modest, with less than a quarter of the population opting to receive it. Millions of doses were discarded.

The Australian federal government was loudly attacked in some medical quarters for wasting tens of millions dollars on the vaccine. State governments were criticised for their attempts at quarantine in the early weeks of the epidemic. The WHO was accused of having over-reacted by invoking its pandemic plan and of being conflicted because of the presence of pharmaceutical and vaccine producers on some of its expert panels.

There is a well known medical saying that things always look clearer through the retrospectoscope: what is self-evident in hindsight is hidden to us in prospect. While it is in its earliest stages it is impossible to predict the course of an epidemic with any degree of precision. The complexities of human behaviour, the unpredictability of the immunological response of the population and our rudimentary understanding of the basic biology of the influenza virus mean that an epidemic is only truly understandable after it has occurred. If the 2009 epidemic had turned out to have the same death rate as the Hong Kong flu we could have expected up to 4000 deaths; if it had mirrored the 1918 pandemic this number would have been ten or even 20 times higher. Arguments that modern care would prevent most of these deaths ignore the fact that the intensive care units were close to being overwhelmed by even the ‘mild’ 2009 virus.

Public health authorities have to follow the precautionary principle – they must exercise what is, in effect, a duty of care for the whole population. This means that even if there is only a small risk of something calamitous occurring we must prepare for it. The question is, of course, when does the risk become so small that we can ignore it. To act upon every risk would paralyse society, yet to ignore each could condemn it.

From where we stand now it is clear that the swine flu of 2009 was a novel and serious virus but not ‘the big one’. Post-hoc analyses are essential in the public health outbreak domain and you have to own up to your mistakes if you have made any. Errors are inevitable in the face of uncertainty, and in the world of infectious diseases it is hard to think of anything as unpredictable as the behaviour of an influenza virus. Had the virus been more virulent and its death rate only twice as high as it actually was, those millions of dollars now seen as wasted on unused vaccine would have been just petty cash.
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A beautiful anachronism

Penicillium notatum – a ubiquitous fungus that gets its name from its resemblance under a microscope to a paintbrush (from Latin penicillus: paintbrush). The fungus is harmless to humans but one of the substances that it produces – penicillin – is toxic to a wide variety of bacteria that can cause human disease. Discovered by serendipity in 1928, its clinical potential was overlooked until Howard Florey purified penicillin and began animal experiments nearly a decade later.

‘If penicillin can cure those that are ill, Spanish sherry can bring the dead back to life.’ (Sir Alexander Fleming, 1881–1955)

It was 1985 and we were sitting in the leather club chairs in the doctors’ lounge at Fairfield Infectious Diseases Hospital talking about penicillin. Set in the urban bush, nestled beside the Eastern Freeway that cleaves Melbourne in two, the hospital was a beautiful anachronism. It was the last fever hospital operating in Australia and in 11 years it would close forever. To step into the grounds was to take a journey into the past, into a world where people with infectious diseases were quarantined, brought there by ‘the black bus’ that trawled the streets of the city picking up contagious cases (and threatened to take my mother away when she was a girl); a place of hushed corridors around the tetanus patients; of the constant low-pitched whoosh, whoosh of the iron lungs in the polio wards. But it was the future too – here was the glorious over-reaction of the High Security Ward where haemorrhagic fever patients from Africa would go (if they ever came) and the high-technology laboratory where deadly viruses could be cultured. This was the world of novelist Michael Crichton's The Andromeda Strain: of doctors in space suits to protect them from alien airborne infections.

My affair with infectious diseases had begun in 1981, when I spent four weeks at Fairfield as a fifth-year medical student, and now, four years later, I was back and I was happy. A term at Fairfield was one of the most sought-after allocations at my ‘home’ hospital and to secure a junior resident position I had to effectively sacrifice the rest of my year in a round of bargaining with the medical administration.

The routine was to punctuate the morning ward round at 10.30 with a cup of tea and a discussion with the teams from the other wards. Each team consisted of a resident, registrar and one of Fairfield's consultant physicians. The consultants were permanent employees of the hospital, the registrars usually stayed for two years, and the residents rotated from a number of hospitals across the city. This was the last rotation of my second year after graduation, the end of my medical adolescence, and I would become a registrar in my next job.

It was September but still cold in the morning and a fire had been lit in the fireplace of the lounge. The windows looked out onto manicured gardens and you could watch the peacocks on the lawns strutting their stuff for the peahens. The sound of cars on the freeway was deadened by a dense ring of trees around the campus. The cafeteria adjacent to the lounge provided the best hospital food in Victoria, and you could even invite your girlfriend to dinner there and not be regarded as cheap. Only doctors were allowed in the lounge and my consultant, R., was already there, in his favourite chair, puffing on his pipe and filling the room with a fug of smoke. It is hard to believe now that he was allowed to smoke in the lounge, but at the time he was still railing against the not-so-distant prohibition of smoking in the wards themselves.

R. was the second most taciturn doctor I have met. He was grumpy and moody, but loved by most of the staff. He was the local expert on the clinical features of hepatitis, and had recently returned from a sabbatical in Atlanta, at the Centers for Disease Control, which was the epicentre for the study of the AIDS (acquired immune deficiency syndrome) epidemic. I had only been at the hospital for a few weeks and his quietness unnerved me a little. I would try to fill the silences with conversation, which mostly annoyed him.

‘What was it like before penicillin?’ I asked.

A smile formed on one side of his face. ‘How old do you think I am?’ he said.

After a quick calculation I realised that he must be in his mid-50s and he would have graduated when penicillin was at least 15 years old. He explained that he didn't know a medical world without antibiotics: we would have to consult his teachers to have a first-hand experience of the pre-antibiotic era.

Discoverer and developer

It was in 1928 that the British microbiologist Alexander Fleming discovered the antibacterial property of penicillin. He had prepared some agar plates that were growing the bacterium Staphylococcus aureus (see chapter 7) for an experiment, but had gone to France for the August holidays in the meantime. The plates were accidentally contaminated with a mould called Penicillium notatum and when Fleming returned he saw that the staph colonies had been inhibited in the areas where the mould was growing. He concluded that the mould was producing something that was killing the staph and called the substance penicillin. Fleming published his finding in 1929, but, lacking the biochemical expertise to isolate the compound, didn't pursue the research. In fact he doubted that penicillin would be of much use in combatting bacterial infections in humans, believing it would be inactivated too quickly.

It would be another ten years before the Australian-born pathologist Howard Florey would lead the research effort that demonstrated penicillin's value. With the biochemist Ernst Chain and others at Oxford, Florey developed a method of growing the mould and extracting enough penicillin to conduct experiments on mice. These were so conclusive that it was decided to treat a patient with an infection. The first person to receive intravenous penicillin was an Oxford policeman who had scratched his face on a rose thorn. He developed a serious spreading infection caused by a mixture of S. aureus and streptococci. By the time Florey saw him he was dying and had had one of his eyes removed. On 12 February 1941 the man received 200mg of penicillin (a tiny dose by today's standards). He responded dramatically to the first few infusions, but the penicillin soon ran out and he relapsed and succumbed to the infection. Later that year Florey and Chain carried their cultures across the Atlantic to the USA because there were no prospects of commercial production of the antibiotic in Britain. (Florey had secretly smeared the lining of his overcoat with Penicillium spores in case he was captured by the Germans on the way and his cultures were confiscated – though how he planned to recover the spores and recommence penicillin production in captivity was never explained.) Curing and preventing infections in the battle wounds of Allied troops in the latter part of the Second World War was hailed as one of miraculous uses of the new drug. Less well known is that penicillin revolutionised the treatment of gonorrhoea. Servicemen with gonorrhoea were considered unfit for active service, but the antibiotic returned thousands of men to active service – a mixed blessing indeed for those subsequently injured or killed on the battlefield.

The antibiotic era actually began in the mid-1930s, when a German scientist, Gerhard Domagk, showed that an aniline dye, sulphanilamide, had antibacterial activity. By 1939 sulphur drugs were widely available in medical practice and had been shown to reduce the death rate from puerperal fever – the streptococcal infection that can occur after childbirth (see chapter 6) – and to be effective in the treatment of meningitis and pneumonia. (Indeed it was a sulphur drug – sulphadiazine or ‘M&B’, after the makers May & Baker – that was used to treat the British wartime prime minister, Winston Churchill's, pneumonia in 1943.) Domagk was awarded the Nobel Prize for Medicine in 1939, but Hitler forbade him from accepting it because another recent German Nobel laureate had been openly anti-Nazi. It was subsequently awarded to him in 1947, two years after Florey, Chain and Fleming won their Nobel prize. This, plus the anti-German feeling of the post-war period, probably explains why penicillin was hailed as the first effective antimicrobial agent. (In fact, that distinction really belongs to Salvarsan, an arsenic-based compound used to treat syphillis, discovered by a Japanese scientist, Sahachiro Hata, in 1909 while he was working in the laboratory of the German giant of science, Paul Ehrlich.)

Keeping score

‘The human race made it to 1945 without penicillin you know.’ R. took another puff on his pipe and his face was obscured behind the smoke for a moment. ‘The vast majority of people go through their life without needing antibiotics – really needing them, I mean.’

Before 1945 and the arrival of the widespread use of antibiotics, humans had depended purely on the integrity of their immune system: the ability of the body to recognise harmful microscopic invaders and quickly mobilise components of the immune system to contain them, while also allowing the myriad of other organisms that cause no harm to happily coexist with us, which is one of the crowning achievements of evolution.

But what would happen to the patients with infections in hospital today if we didn't have any antibiotics? We thought about the patients we had seen that morning: a young man with an abscess in the muscles of his thigh that had required surgical drainage and which settled down quickly with intravenous antibiotics. It is axiomatic that pus must be surgically drained because antibiotics are unable to penetrate into an abscess and kill the bacteria contained within it, but the antibiotics reduce the effect that the infection has on the rest of the body: the temperature comes down, the patient feels better and the small number of organisms remaining are more easily mopped up by the immune system. So for that case we scored ‘1’ for antibiotics, ‘1’ for the immune system (and ‘1’ for the surgeons). An elderly woman had been admitted the night before with pneumonia caused by a bacterium called Streptococcus pneumoniae (sometimes known as ‘the old man's friend’ in the pre-antibiotic era, so often did it provide a release from a lingering death for those who contracted it). The immune system ages along with the human it operates within – the old are more susceptible to infection because of a relative failure of their immunity, just as a newborn is at increased risk because of the system's immaturity. The woman was given intravenous penicillin and was looking much better that morning. We took the overall score to 2-1 for antibiotics. Then there was the 12-year-old girl who had been transferred from the country with symptoms consistent with meningitis. The cerebrospinal fluid that had been obtained from her lumbar puncture looked like pus and the same organism that we had identified in the old lady's blood – S. pneumoniae – had grown in the laboratory from this sample. (It was well known that bacterial meningitis was always fatal if untreated – contemporary audiences had been appalled by Harry Lime's dilution of the penicillin supplies for the children in the Viennese hospital in the 1949 film The Third Man.) This morning the girl was still sick but was expected to recover. We called this a clear victory to the antibiotics.

I suggested to R. that it must have been wonderful to have had a career that spanned the pre- and post-antibiotic eras. He was looking out the window at a peacock splaying its tail in front of one of the gardeners.

‘I suppose it would have’, he said.

Diagnosis: art or process

Doctors have to hold a lot of facts in their head, and the university selection process channels people into the profession with this basic but ultimately trivial skill. But as many a layperson knows if they have tried to work out what is wrong with them based on a comparison of their symptoms with what they have read in a textbook, it is really very difficult to make a diagnosis. Furthermore, treatment decisions seem simple in principle – diagnosis X gets drug Y – but it is another thing when you are actually faced with a sick person and they don't seem to be getting better after you have prescribed the appropriate therapy. This is when you need to measure yourself against a more experienced practitioner.

R's skill was in diagnosis. He always seemed to know what was going on with a patient. As junior doctors, we would see a patient, take the history, perform an examination and try to synthesise the information we had obtained to arrive at a sensible conclusion. This usually worked: we had enough experience to be able to match the data we had with a set of possible diagnoses. Sometimes, however, this process failed – the sum of the history, examination and investigations did not add up to a whole answer and we would be left with an unwell patient, without a clear idea of what was making them sick. When we presented the details of such a case to R. he would often offer a diagnosis that didn't make sense initially but ultimately proved to be the cause of the patient's illness. I remember one patient who had presented with weight loss and a fever that had been present for months. We had excluded the common things and the problem was now known as a PUO (pyrexia of unknown origin). In the days before there was a CT (computed tomography) scanner on every street corner, it was hard to exclude some particular diagnoses. R. listened to the history as I recounted it to him. ‘He'll have a lymphoma’, he said when I had finished. Some doctors have a constitutional feel for diagnosis – sometimes called heuristic understanding – but most don't. The ones who are good at it can't always explain how they came to a particular conclusion. Most doctors take a logical but slower path to diagnosis. (The patient was subsequently diagnosed with lymphoma.)

In the early 1980s R. had treated a group of homosexual men who had developed the symptoms of glandular fever but who tested negative for the agent that causes it – Epstein-Barr virus or EBV. The patients presented with fever and flu-like symptoms, sore throat and swollen lymph nodes in their neck and sometimes throughout their body. A rash was common. A diagnosis of sero-negative glandular fever had been made and the men's serum had been stored at the hospital. Fairfield had been collecting and freezing serum for nearly 40 years. Serum is the liquid part of blood that has had the red blood cells separated out by spinning at high speed in a centrifuge. The remaining clear yellowish liquid contains, among other things, antibodies produced by the immune system that can be tested many years after the sample is collected.

R. took me to see the serum banks that morning before our ward round. The specimens were kept in a row of rusting refrigerated shipping containers behind one of the wards. Inside them were rows of metal-topped small glass bottles, each with a label.

‘I missed it, you know’, R. said as we walked back to the common-room.

‘There it was, right in front of all of us, and I missed it.’ He sounded more rueful than distressed.

‘Missed what?’ I asked.

‘They were all positive for HTLV-III’, he replied. I asked him if he remembered the men's names.

‘Not all of them – some. In fact, we're going to see a few of them on our ward round this morning’, he said, tapping the ash from his pipe into the fireplace. We left the common-room and walked down the long, covered passage that led to Ward 4, and I began my first 25 years of working with the human immunodeficiency virus.
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