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Introduction


Case History: James


James was nine years old and was in the children’s oncology ward in hospital. He had been diagnosed with leukaemia and was being treated with drugs (chemotherapy). He seemed to be doing well and his parents were very optimistic. Now that treatment was coming to an end there was hope that James could return home in the coming days.


That night James had a high temperature and was feverish. The doctor was called. He examined James thoroughly and could not find a reason for the fever. He ran some tests, but these did not indicate the reason for his high temperature. Because leukaemia renders many of the patient’s white blood cells useless, it left James more vulnerable to infection.


The doctor asked for help from his consultant who also could not find the cause of the high temperature. They decided to ask for help from the Professor of Microbiology, who had great experience in hospital-acquired infections.


The Professor suggested it was most likely an infection, given the fact that James had leukaemia, had just finished a course of chemotherapy and was in a hospital setting where there were known to be highly resistant bugs. The Professor suggested that James be isolated and be given intravenous antibiotics immediately.


The next day, James seemed to be improving as his temperature had reduced and he seemed in better spirits. However, by the following morning, his parents expressed concern about him. The doctors decided to do blood cultures as his temperature was rising again, despite his being on antibiotics. The Professor was now gravely concerned and suggested that James was showing signs of a multidrug-resistant bacterial infection. If he was right then there was probably little that could be done.


The blood cultures showed that James had septicaemia (blood poisoning) and the bacteria showed they were resistant to all antibiotics bar one, which would usually be held back for situations such as this. The doctors immediately switched James’s antibiotic to the one that the bacteria were sensitive to, even though it had a lot of side effects.


The following day, James showed signs of an improvement and everyone was relieved that he was going to pull through. By the next day he had improved further. All in all, things were looking up. His parents looked happier, though they were exhausted by the whole process. They left his side for a few hours to catch up on sleep.


When they returned later that day, the doctors were having a discussion around James’s bed. His temperature had risen again.


His mother began to cry. The Professor was called again and he explained to James’s parents that they must now expect the worst as it appeared that the bacteria were now resistant to all antibiotics. However, they would await the results of another blood culture, which were due the following day.


Gradually that evening and night, James deteriorated, and by the following day he was gravely ill. The blood culture confirmed the Professor’s suspicions – the bacteria were untreatable. It was very likely that James would die as he had very few functioning white blood cells with which to defend himself.


Twenty-four hours later, James had passed away. The bacteria were so highly resistant that there was nothing the doctors could do. His parents were distraught with grief. They had lost a child because of a hospital-acquired infection.


Hospital-acquired infections are becoming progressively more common across the world. Cases such as James’s are all too frequent now in many Western hospitals. In the US, over one hundred thousand people die per year from hospital-acquired infections such as urinary tract infections, surgical wound infections, pneumonia and septicaemia. In the UK the number of such infections is also increasing, as it is in Ireland.


As the chance of contracting an infection in hospital increases, hospitals are becoming more dangerous places. In the near future it may become risky to have simple hospital procedures carried out, such as an angiogram, because of the risk of infection with a highly resistant bug.


Bacteria develop resistance when exposed to antibiotics. They do this by altering their DNA, or genetic material, to allow them to make chemicals that protect them against antibiotics. This is Nature’s way of facilitating or allowing adaption. Infections caused by antibiotic-resistant bacteria have become more widespread over recent years. Initially they were restricted to hospitals, but now they have found their way into the community as well. This is discussed in more detail in Chapter 3.


What is of most concern is that simple infections such as a sore throat or a urinary tract infection may become untreatable. Many authorities around the world are now predicting such a scenario. In March 2013, Sally Davies, the Chief Medical Officer for England, was reported as saying that antibiotic-resistant bacteria with the potential to cause untreatable infections pose a catastrophic risk to the population (Walsh, 2013).


If tough measures are not taken to control the use of antibiotics and no new ones are discovered, we will find ourselves in a health system not dissimilar to that of the early nineteenth century.


So what are antibiotics? How much do we know about them? What is bacterial resistance to antibiotics? What are the less well-known side effects of these drugs? How can we protect our bodies against infection so that we can reduce our reliance on antibiotics? These are some of the questions I shall discuss in this book. I shall attempt to do this in as simple a manner as possible, keeping technical jargon to a minimum.


This discussion of antibiotics comes at a time when many health authorities and academics around the world are voicing their concerns about antibiotics in the press and on the internet. We have been led to believe that death from an infection is a thing of the past. The above case history indicates that this is far from the truth.
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The Antibiotic Story












‘We are losing the battle against infectious diseases. Bacteria are fighting back and are becoming more resistant to modern medicines. In short, the drugs don’t work.’


PROFESSOR SALLY DAVIES, CHIEF MEDICAL OFFICER FOR ENGLAND





Why are the authorities painting such a gloomy picture of the future? After all, antibiotics are relatively new drugs. How come they are no longer being viewed as life savers? What has gone wrong? Let us go back several decades in an attempt to answer these questions.


THE PRE-ANTIBIOTIC ERA


Most people and many doctors have no recollection of pre-1940s medicine. There was little in the way of effective curative treatments available. The medicines of the day were mostly lotions and potions, which were designed more to lift the spirits of the patient than to effect a cure.


The book The Youngest Science: Notes of a Medicine-Watcher by Dr Lewis Thomas describes this era very accurately. Dr Thomas grew up watching his father, a small-town physician, administer medicine to his patients. His father instilled in him the idea that there was little that could be done about many of the ailments he encountered. Most of the potions he prescribed were placebos and contained a high level of alcohol.


Previously, opium had been the prime ingredient in these potions before its highly addictive properties were discovered and it was removed. Some potions contained quinine, strychnine and iron. Treatments included bleeding, cupping, purging and other drastic measures.


In effect, a cure was not a reality unless the body was able to heal itself. With infections there was little expectation of cure. But the discovery of penicillin was about to revolutionise all of that.


DISCOVERY OF PENICILLIN


In 1928, while attempting to grow the bacterium Staphylococcus spp. on an agar plate, Dr Alexander Fleming noticed that the growth of this bacterium was inhibited by a mould that had accidentally contaminated the plate. He decided to identify the mould, which turned out to be Penicillium notatum. Fleming was very excited by this discovery.


He cultured the mould in a special broth and injected the broth into some of his patients who had infectious diseases. The results were very encouraging and his treatment proved to be non-toxic. However, when he presented his findings to a clinical meeting in London in 1929, his colleagues in the medical profession were not particularly impressed.


It took two gifted researchers, Dr Howard Florey and Dr Ernst Boris Chain, who worked at Oxford University in the late 1930s and early 1940s, to realise the importance of Fleming’s work. It was through their pioneering work that penicillin was brought into clinical use.


Florey was eager to form a group of researchers who were interested in finding effective antibacterial substances. Florey was a microbiologist and clinician, while Chain was the chemist capable of isolating, purifying and studying the properties of potential antibacterial substances. Their research team was made up of 20 of the best scientists in Britain at the time. They focused their attention on the work of Alexander Fleming and worked at purifying penicillin, studying its properties and testing its effectiveness.


In 1941, the Oxford group conducted the first clinical trial of penicillin. Their patient was a 43-year-old man who was suffering from septicaemia caused by the bacterium Staphylococcus aureus. His name was Albert Alexander and he was a police officer in England. He was admitted to an Oxford infirmary on 12 October 1940 with an infection on his face. The infection had begun as a small sore at the corner of his mouth and had spread over a few weeks to cover his face, scalp, eyes and neck. Multiple drainage procedures had been performed to try to drain the pus and kill the bacteria but these had not worked. His left eye was so badly infected that it had to be removed surgically. He was running a high fever.


The man was dying so Florey decided to inject a low dose of penicillin directly into a muscle every three hours for five days. Several more doses were given, and slowly but surely Alexander began to improve. The infection began to clear, his fever broke and he regained an appetite. By the fifth day of treatment he was noticeably better. Unfortunately, the supply of this experimental drug, penicillin, ran out. Alexander did well for the next ten days but then the infection returned. Shortly afterwards, he died.


Despite his death it was clear to all that penicillin was extremely effective at fighting serious infection.


The Oxford group’s next challenge was to find a way to produce penicillin in large amounts. All efforts to get industrial support for their research in Britain proved fruitless and in 1941 they went to the US. Here they succeeded in getting a number of drug companies involved in the industrial production of penicillin. These drug companies made penicillin a therapeutic reality.


Subsequent clinical trials produced amazing results. Penicillin proved to be remarkably effective against a whole range of infections, including pneumonia, scarlet fever, septicaemia, streptococcal sore throat, diphtheria, gonorrhea and rheumatic fever. A general belief emerged that it was effective against any disease, especially any infection – a myth that is still prevalent today. There was tremendous publicity surrounding this new ‘miracle drug’, and in 1945 Fleming, Florey and Chain received the Nobel Prize in Physiology or Medicine.


Penicillin was later produced in oral form and was also added to products such as lozenges, salves, cosmetic creams and nasal ointments. Prior to 1955, its sale was not controlled and anyone could buy it over the counter without the need for a prescription. It was not known that excessive and uncontrolled use of penicillin led to the overgrowth of resistant microbes in the bowel. Microbes or micro-organisms are bugs that include bacteria, viruses and fungi. By 1955, most nations had begun to restrict the sale of penicillin, but by then the damage had been done. Resistance had become a major problem and epidemics of staphylococcal resistant bacteria began to emerge in hospitals.


OTHER FIRST-GENERATION ANTIBIOTICS


Streptomycin is another antibiotic that was developed in the 1940s. It was isolated in 1943 and was the first antibiotic to offer hope to those suffering from tuberculosis (TB). It is still used in the treatment of TB today, but its main drawback is the nasty side effects associated with it, side effects not seen with penicillin. These include deafness and kidney damage.


However, the main problem encountered in the use of streptomycin, which restricted its effectiveness, was resistance. The speed at which bacteria were able to develop resistance was a surprise to everyone. Because of this, major efforts were made to find other antibiotics.


In 1947 a newly discovered antibiotic called chloramphenicol was used in a clinical trial to treat an epidemic of typhus in Bolivia. Its success in curbing the epidemic led to its use in the treatment of typhoid fever, meningitis and brucellosis. At last scientists were discovering substances that could treat serious infections.


The euphoria that surrounded the discovery of chloramphenicol was dampened somewhat when it was shown to have serious side effects. By 1950, many investigators had become alarmed by the mounting evidence linking it with serious blood disorders including anaemia and leukaemia.


Today the use of chloramphenicol is rare in the Western world, where safer but more expensive drugs are available. It is limited to use in ear drops and eye drops. In developing countries, however, it is still widely used because it is so cheap to produce.


In 1948 in the University of Cagliari, Sardinia, researchers isolated a new group of antibiotics called cephalosporins. These new antibacterials were shown to be effective in the treatment of a wide range of infections. They destroy bacteria in a manner similar to penicillin and are valuable alternatives, especially where resistance to penicillin is a problem. The added advantage is that they have very low toxicity, although allergic reactions occur in about 5 per cent of patients.


Research into the development of new cephalosporins continues today.


By the late 1940s, yet another group of powerful antibiotics were discovered, in the US. It was called the tetracycline group of antibiotics. Today, tetracyclines rank second only to penicillin in their use worldwide.


Because they are active against a broad range of bacteria and are relatively cheap to produce, tetracyclines quickly gained favour and are now used to treat a long list of infections. They are especially popular in developing countries because they are so inexpensive.


The extensive research done on tetracyclines has shown them to be very effective, but, like many other antibacterials, they have a number of toxic side effects. Tetracyclines form complexes with calcium in growing bones and teeth, which can weaken them and also cause discolouration and damaged enamel in teeth. Tetracyclines also cross the placenta and can have a toxic effect on a growing baby. As a result, they should never be used during pregnancy. They should also not be used by young children below the age of seven.


Tetracyclines are called broad-spectrum antibiotics because they kill a broad range of microbes. Because of this they damage the gut flora, causing the overgrowth of Candida albicans, Staphylococcus spp. and Clostridium difficile. Liver and kidney damage can also occur with the use of these drugs, as can allergic reactions such as hives, skin rash and asthma.


Because the tetracycline antibiotics form complexes with calcium, magnesium and iron, they should not be taken with mineral supplements containing these minerals. It is also best not to take them with dairy products for the same reason.


Early antibacterials such as penicillin, chloramphenicol, tetracycline and the cephalosporins are today called the first generation of antibiotics. Suddenly, by the 1950s, it was possible to treat a whole host of infections. Doctors were so excited by this development that they began to speak about a time in the future when death from infection would be a thing of the past.


Unfortunately, this has not come to pass. Nature has had something to say in the interim. Bacteria have outsmarted everyone. Bacteria, which are single-celled organisms, have basically rendered most antibacterials useless. But more of this later – let’s continue with the history of antibiotics.


SECOND-GENERATION ANTIBIOTICS


After the development of a number of antibiotics during the 1940s, there was no further research done until the 1960s, when a new wave of development led to a second generation of antibiotics. Among these new drugs was methicillin, a synthetic version of penicillin, which was produced specifically to overcome the problem of resistance to penicillin. Methicillin was hailed as a major breakthrough in the fight against resistance, and scientists believed they could now win this battle. Unfortunately, this optimism was short lived as bacteria quickly became resistant to methicillin too.


At about the same time, ampicillin, another synthetic version of penicillin, was developed to broaden the range of infections that penicillin antibiotics could treat. It has now replaced penicillin to a large extent. Ampicillin is often the antibiotic of first choice in the treatment of a whole range of infections, including respiratory tract and urinary tract infections. It is sold under the tradenames Penbritin and Ampicillin.


Amoxycillin is another derivative of penicillin. Like ampicillin, it has a broad range of activity as it can treat a whole host of infections. It is also very widely used today. It is sold under the tradenames Amoxil and Amoxicillin.


Later in the 1960s, gentamycin was discovered (tradename Garamycin). It is in the same group of antibiotics as streptomycin, a first-generation antibiotic. Like streptomycin, it has serious side effects, particularly as regards the ears and kidneys. As a result of this, it is generally reserved for serious infections.


THIRD-GENERATION ANTIBIOTICS


More recently, in the 1970s and 1980s, we have seen the development of a whole range of new antibiotics called fluoroquinolones. These are all synthetic drugs derived from the anti-malarial drug chloroquine. Hundreds were developed but only a few are in clinical use. The names of these drugs usually end in ‘oxacin’, such as ciprofloxacin (tradename Ciproxin or Ciprobay).


You may be aware of these drugs from news stories concerning lawsuits brought against the drug companies that manufacture them. For example, the numerous class action lawsuits against Johnson & Johnson, who manufacture the drug levofloxacin (Levaquin). These lawsuits have to do with the dangerous side effects of these drugs.


Although these drugs are very effective and useful in limited situations, their nasty side effects have severely curtailed their use in medicine. They are quite widely used in veterinary medicine, but governments are trying to restrict even this usage due to the speed at which bacteria can develop resistance to them.


The search for new antibacterial agents continues. The pace, however, has slowed remarkably as it is now much more difficult for drug companies to get approval for new drugs. The time delay between the discovery of an antibiotic in the laboratory and the approval to produce it commercially is so great that it has led many companies to abandon the search for new antibiotics completely.


It is also true to say that the drug companies are also discouraged by the pace at which bacteria can develop resistance, which can render a new drug useless in a short space of time. Add to this the fact that many antibiotics, such as the fluoroquinolones mentioned above, have nasty side effects and you can begin to see the barriers facing drug companies.


[image: image]


Antibiotics are relatively new. They have only been in use for over fifty years. We have had three generations of antibiotics to date and they have done much to improve survival rates for those with serious infections. They have indeed been life-saving drugs.


However, even during the early stages of antibiotic development, it was clear that some bacteria were able to survive and multiply in the presence of antibiotics. These bacteria had acquired resistance. In his Nobel lecture in 1945, Dr Alexander Fleming said:




The time may come when penicillin can be bought by anyone in the shops. Then there is the danger that the ignorant man may easily under-dose himself and by exposing his microbes to non-lethal quantities of the drug make them resistant.





In his Nobel lecture Dr Fleming also predicted that this problem of bacterial resistance would worsen if penicillin was made available in oral form, if inadequate doses were given, if a course of treatment was not completed or if people were given a course of treatment that was too long.


Many of us, I am sure, have skipped a dose or two in a five-or seven-day course of these drugs. We have ended up with a few extra capsules, which we stored away in our medicine cupboard for weeks or months. Perhaps on occasion we stopped our treatment once the symptoms abated, again ending up with an incomplete course of treatment.


These very common scenarios are exactly what Fleming was warning us against. He was predicting the downfall of these drugs and how right he has proven to be. So, from the outset, people saw that bacteria would be able to counteract antibiotics. Few, however, foresaw just how big a problem this would become.


Bacterial resistance is now approaching a nightmarish scenario. From the 1950s until recently we have been dealing largely with hospital-acquired infections, which are resistant to many antibiotics and disinfectants. For example, most people are now familiar with the hospital infection MRSA (methicillin-resistant Staphylococcus aureus). I am sure you have heard stories of hospital wards and surgical theatres being shut down because of this bug.


In the early 1980s, a number of hospitals in Melbourne, Australia were plagued by infections that were resistant to almost all known antibiotics. The bacterium responsible for these infections was MRSA. The bacterium was resistant not only to antibiotics but to many disinfectants as well, making it virtually impossible to kill. Only one antibiotic remained effective, vancomycin, which is both expensive and toxic. Doctors had no choice but to use it and by doing so they eventually got the outbreaks of MRSA under control.


Then, in May 1996, a four-year-old child was admitted to hospital in Japan for open heart surgery. After the operation the child developed an infection at the site of the surgical wound. The infection was caused by MRSA. When tested in the laboratory, the bacterium proved resistant to vancomycin. Alarm bells rang across the world and government health departments began to panic. The bug had become resistant to vancomycin, the last line of defence. We now had a ‘superbug’ on our hands.


Doctors cleaned the child’s wound daily and used a variety of drugs to try to kill the bug. To everyone’s amazement, the child survived the infection. This was a narrow escape from disaster. Everyone involved breathed a sigh of relief.


Later still, in 1997, strains of MRSA that were resistant to vancomycin began to appear in hospitals in the US. In May 1998, an elderly patient in a New York hospital died of an infection caused by this superbug.


Needless to say, many more alarm bells began to ring and the World Health Organization warned doctors to stop over-prescribing antibiotics.


Sadly the warning has gone unheeded and today we are now faced with the prospect of minor infections, such as a sore throat, becoming more difficult to treat. In the not-too-distant future, as antibiotics become more ineffective, these community-based infections may become untreatable. However, with some prudence on the part of patients and doctors, it is possible to prevent this from happening.








	

 




	

Chapter 2









	

What We Know about Antibiotics










Antibiotics are among the most commonly prescribed drugs in most Western countries. We have all used antibiotics at some point in our lives – for sore throats, ear infections, dental abscesses and so on. Usually a doctor will prescribe them for a short period of time – a five-or seven-day course. In some cases, antibiotics may need to be taken for a long period of time, months or years. Among my patients, many had taken antibiotics for years to treat acne.


There has been a lot of publicity in recent years about the use and misuse of these drugs and the role they are playing in the outbreak of serious hospital infections such as Clostridium difficile and MRSA. But how much do we know about these drugs? Are they being used correctly and why are they being blamed for the closure of hospital wards and surgical theatres?


Unfortunately there is quite a lot of ignorance about infectious diseases and the role of antibiotics in keeping them at bay. Among the general public there is a belief that, because of the availability and effectiveness of antibiotics, people do not die from infections, at least in the Western world. There is a misconception that only people in the developing world still die of infection because they do not have the necessary drugs or medical equipment. However, World Health Organization statistics reveal that infectious diseases are the second leading cause of death worldwide, killing over fifteen million people per year. In the Western world, many of these infections are contracted in hospitals and care centres, and are especially prevalent among the elderly. In 1969 the Surgeon General of the US Dr William H. Stewart declared: ‘It is time to close the book on infectious diseases and declare the war against pestilence won’ (Spellberg, 2008). With statements such as these coming from those at the top of the medical profession, is easy to see why misinformation has built up around the effectiveness of antibiotics through the decades.


There is also the perception among the public that hospital-acquired infections only occur in ‘unclean’ hospitals, where safe hygiene procedures are neglected. While hygiene is very important, it is not the underlying cause. As mentioned, the reason why hospital infections have become so prominent is because of the misuse of antibiotics and the subsequent development of resistant strains of bacteria. Second, there has been a huge increase in the number of invasive procedures undertaken in hospitals in recent years, creating more opportunities for infection to take hold.

OEBPS/images/9780717147717.jpg
JOHN McKENNA . w6 s

IW
O
—
)
%

ARE THEY CURING US
OR KILLING US?





OEBPS/images/line3.jpg





