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e In 1992, over 13,000 US patients died of bacterial infections
which they had picked up in hospitals while being warded for other
ills. That year 21 patients in Singapore died of such antibiotic-
resistant infections in two hospitals.

e In the US some mutant forms of TB germs can resist up to 11
drugs.

® A hardy strain of cholera emerged in India in 1992. In one
Calcutta hospital it killed over 400 patients in a 15-week period.

® In 1990 a baby care unit in one Selangor hospital was reported
to be infected by a supergerm called MRSA. The toll was put at 3
deaths a week in a ward of 40 babies.

e CAP tested raw meat sold in our markets and supermarkets
in 1995: samples were not only heavily contaminated with food-
poisoning bacteria, worse, some of these germs were shown to be
immune to at least two antibiotics commonly used in hospitals and
clinics.

How did germs get to be so powerful? What can we do to stop them?
Read on to find out.
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Foreword

THE ANTIBIOTIC era, according to some scientists, may be
coming to an end — after some 50-odd years during which we
squandered the resources and benefits this drug provided. Despite
being called a ‘wonder’ drug it had its limitations. Over-reliance
on it created its own downfall as in the end it wiped out only
susceptible strains of germs, leaving the resistant ones free to
flourish. It is an irony that excessive use of antibiotics — once a
bane of helpless microbes — has contributed to the rise of mutant
germs against which these drugs are useless.

This history of overuse and abuse is caused by several
factors: overprescription by doctors, ignorant self-medication
and abuse by consumers, the drive for profits by multinational
drug and agricultural supply companies, and rampant overuse
by the farming sector. As a result, more and more antibiotics
have proven ineffective against an increasing number of special
microorganisms, that by making genetic changes to themselves,
can outsmart these drugs. Nowadays, every disease-causing germ
has mutant forms that are resistant to at least one of the 100-odd
antibiotics available.
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For years now doctors found they could keep one step ahead by
using an alternative antibiotic. However, as more and more strains
of these supergerms came into existence, and as they in turn became
multi-resistant, doctors found they were running out of standard
drugs to use. There are now many disease-causing bacteria that
resist all but one antibiotic or require a cocktail of antibiotics to
be killed. This adds to the medical costs as the newer antibiotics
are exorbitant. In the US it is estimated that drug resistance adds
US$100 to US$200 million to the country’s health bill. Can poorer
countries afford that kind of hefty increase, by importing expensive
new antibiotics from developed countries? (In Malaysia a capsule
of one of these latest drugs costs between RM6 and RM?7 at cost
in 1994.) Even if they can, these new drugs are only a stopgap in
solving the resistance problem. Past experience has shown that the
drugs, time after time, succumb to the wily resistant germs.

The antibiotic crisis is occurring worldwide: according to
a World Health Organisation report covering 1985-90, health
problems, especially caused by diseases long thought to have been
eradicated by antibiotics, are worsening round the world. In 1988
a WHO working group in the Western Pacific region found that
bacterial resistance was a problem in countries like Australia,
Brunei, China, Hong Kong, Japan, New Zealand, Papua New
Guinea, the Philippines, South Korea, Singapore and Vietnam.
And Malaysia too.

In 1995 the Malaysian Medical Association voiced its concern
over the increase in the number of TB, malaria and diarrhoeal
cases in the country. And how many of these cases show resistance
to treatment, we do not know. But according to KLs Institute for
Medical Research, the resistance rate in hospitals is high.
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CAP was the first to highlight the issue of antibiotic resistance
in Malaysia. For more than a decade we have been pointing to its
link with the misuse and overuse of antibiotics — among, firstly,
doctors who dispense them unnecessarily, consumers who self-
medicate, medicine halls which sell these drugs illegally, hospitals
which give out the same low-dosage broad-spectrum antibiotics
givingrise to outbreaks of hospital-acquired infections, even deaths,
among patients warded for other ailments. And lastly, among drug
and agricultural supply companies and feedmills which freely
promote the use of antibiotics in feedstuff and drinking water.

In October 1984 CAP researchers put out a memorandum to
the health authorities, calling for legislation and enforcement in
the use of antibiotics in animal feed. Another in August 1988 was
about supergerm killers in local hospitals.

A series of press statements were issued through the years with
findings from scientific and health authorities abroad. Queries were
sent to our health authorities over the rampant and unregulated
use of drugs by farmers as well as their unrestricted sale by drug
and agricultural supply companies.

Features and editorials in the Utusan Konsumer highlighted
the shocking state of affairs in the country. CAP’s Research and
Testing Section also ran a series of tests which showed that not
only our meat, seafood, vegetables, and ready-to-eat food were
heavily contaminated with food-poisoning bacteria but also that
some of these bacteria present in meat samples were resistant to
antibiotics commonly prescribed in clinics and hospitals.

In a series of booklets Drugs and the Third World, CAP
researchers targeted the marketing practices of unscrupulous drug
companies and the widespread misuse of antibiotics. More recently,
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in 1995 a guidebook, Do’s and Don'ts of Medicines, also showed the
link between the overuse of these drugs and the phenomenon of
supergerms in Malaysia.

We hope this book will bring about greater public awareness
of this issue. Giving an overall view, it is divided in five parts:
Part 1 is about the comeback of diseases in more virulent forms.
Part 2 focuses on the phenomenon of resistance, why and how it
happened. Then Parts 3 and 4 examine the factors leading to this
phenomenon. We end with Part 5, giving our recommendations
on what can be done to stop the spread of supergerms. For readers
who want to find out more about antibiotics, we include tips and
advice in the appendices: do’s and don'ts of taking these drugs, the
risks of adverse reactions and side-effects, and how-to’s in handling
food.

* % %

Nonetheless, despite our repeated calls for action through
these years, our appeals have fallen on deaf ears. No doubt the
Food Regulations 1985 were enacted, prohibiting the presence
of antibiotics in meat and its products. But is this ruling being
implemented or enforced, given the present unregulated sale of
these drugs to the farming sector and the unsupervised use by
animal farmers? An Animal Feed Act, proposed in 1988, has yet
to appear. We must ask, in the meanwhile, who do the authorities
choose to protect — consumers and public health or the drug and
animal-farming industry with their profits?

S.M. Mohd Idris
President, Consumers’ Association of Penang



Introduction
Did Mother die due to supergerms?

IN MID-1987, Mrs Yeo was admitted to a leading hospital in Kuala
Lumpur with a stroke.

“The recovery was going quite well at first; said her son.
‘Although she was weak, it seemed things were improving’

However, about two months later, Mrs Yeo, in her debilitated
state, contracted the MRSA bacteria (short for methicillin-resistant
Staphylococcus aureus) that were floating around the ward. These
antibiotic-resistant germs, unlike the normal strains of germs, are
‘immune’ to treatment by the standard antibiotics used. A normal,
healthy person would have been able to stave off their attack, but
not a sick, elderly patient like Mrs Yeo.

These bacteria infected her lungs so that breathing became
difficult and very painful. Her lungs had to be pumped twice a
day.

“They isolated her immediately. If we wanted to visit her, we
had to wear special protective clothing and masks which we threw
away afterwards’

But Mrs Yeo's afflictions started getting worse. “The MRSA was
spreading everywhere, said her son. They had to drill a hole in her
brain to extract some liquid, and even her brain got infected. At
the same time, the internal bleeding was getting worse, and the
doctors suggested that she go on a drug that might be eftective, but
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would cost over RM3,000 for a complete course.

It seemed to be the only solution. She was having great
difficulty breathing, and her condition was getting worse, said her
son. However, before the course could begin, Mrs Yeo died, as a
result of ‘complications’ from the stroke and the MRSA bacteria.

In 1993, 21 people died in Singapore from similar causes; 129
others were also infected but survived. Like Mrs Yeo, they were
in hospital being treated for other illnesses when they picked
up infections due to these drug-resistant bacteria. The actual
number must have been much higher because only four hospitals
cooperated — others refused to reveal their figures.

In Malaysia the health authorities are silent or secretive about
the situation although outbreaks of such infections have been
reported in hospitals over the past years. A spokesman at the
Health Ministry in response to CAP’s query said such infections
are ‘common’ and ‘normal’ at most hospitals. Such an admittance
only goes to show the extent and seriousness of the problem.

Drug resistance is not just limited to hospitals. Drug- resistant
germs have appeared among people outside. Between 1991 and
1992, Institute for Medical Research scientists studied germ
samples from outpatients of 19 KL private clinics. The results of
the survey were sobering: over 50 per cent of their Escherichia coli
(normalinhabitants of the gutand faeces) were resistant to common
antibiotics like ampicillin and tetracycline, while 20-25 per cent
were resistant to five types (cotrimoxazole, chloramphenicol,
trimethoprim, cephalothin and ampicillin/sulbactam). Shockingly,
99 per cent of Klebsiella pneumoniae strains found in these patients
(which cause infection of the urinary and respiratory tracts)
showed resistance to ampicillin. Over 58 per cent of their Neisseria
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gonorrhoeae (causing gonorrhoea, a sexually transmitted disease)
were resistant to penicillin.

This phenomenon of antibiotic resistance can be linked to
the overuse or indiscriminate use of these drugs in this country.
A study by the World Health Organisation showed a correlation
between the occurrence of multi-resistant bacteria and antibiotic
consumption patterns: ‘the increased frequency and spread of
resistant bacterial strains is a consequence of the inappropriate use
of antibiotics in outpatient as well as inpatient care’

In 1990 a study funded by Uniceflooked at common childhood
ailments like throat infections in Bangladesh, Indonesia, South
Korea, Pakistan, Philippines, Sri Lanka and Malaysia. Their
findings: there was an irrational use of and dependence on drugs,
especially antibiotics, in these countries.

The problem is also happening in developed countries. In
1992, 13,300 hospital patients in the US died of bacterial infections
that resisted any treatment by antibiotics, and such infections
contributed to the deaths of 58,000 more. Each year an estimated
13,000 Americans die because of these infections, while survivors
have to undergo lengthy hospitalisation and treatment with more
expensive, more toxic drugs. It has been estimated in Britain that
10 out of every 100 patients admitted to hospitals are likely to
become infected with drug-resistant bacteria, some fatally.

Scientists around the world are increasingly worried that
a worldwide disaster is on their hands because disease-causing
microorganisms are becoming more resistant to the powerful
medicine that once used to kill them off easily. Take the MRSA
which killed Mrs Yeo: in the US more than half the strains of
this germ (which can cause blood poisoning) in one study resist
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everything but one antibiotic, vancomycin.

As every disease-causing bacterium now has strains that resist
at least one of the 100 over antibiotics available, as a result, such
resistant strains of bacteria are causing outbreaks of gonorrhoea,
meningitis and blood poisoning in many countries. Diseases such
as pneumonia, cholera, malaria, and tuberculosis — once easily
curable — are making a comeback as the killer diseases they used
to be and in even more vicious forms. A look at a few examples
reveal the global extent of the crisis:

e In 1989, over 500 people — almost half were children— caught
typhoid in Shrirampur in Maharashtra, India. In 83 per cent of the
cases, the typhoid bacteria were resistant to the standard antibiotic
in use, chloramphenicol. Twelve deaths were reported.

e A new variant of cholera emerged in Madras in December
1992 and later spread into Bangladesh, Pakistan, southwest China,
and Southeast Asia. In one hospital in Calcutta alone, 434 people
died of this drug-resistant disease in a 15-week period, with peak
admissions of up to 600 patients a day.

e According to a 1995 study by the World Health Organisa-
tion and the US Centres for Disease Control and Prevention,
tuberculosis was out of control in many parts of the world. This is
due mainly to the emergence of drug-resistant strains of TB, acting
in combination with the HIV virus. The study estimates that the
disease may kill up to 30 million this decade with 90 million new
cases recorded from 1990 to 1999. About 95 per cent of all the
new cases occur in developing countries with the highest infection
rates recorded in sub-Saharan Africa and Southeast Asia.

In the US drug-resistant strains of tuberculosis appeared in
13 different states with mini-epidemics in Florida, Michigan, New
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York, California, Massachusetts, Texas, and Pennsylvania. It was
estimated that one out of seven new TB cases is drug-resistant,
with 5 per cent of these patients succumbing to the disease. In
a Californian school in 1993, nearly 400 students (30 per cent)
tested positive for TB. Of these at least 12 had the disease resistant
to standard antibiotic treatment.

e In Rwanda, refugee camps were hit by a cholera epidemic with
the disease proving resistant to the usual antibiotics. By the time
relief agencies found those that did, about 50,000 people had died
in 1994.

In all these examples above, the disease-causing germs resisted
treatment by standard antibiotics.

Already a few strains of bacteria have been found to carry
resistance to every antibiotic known to science. For example,
doctors have discovered some strains of enterococcus — a type of
germ that causes would and urinary tract infection — that cannot
be killed by any antibiotics. ‘For the first time in five decades [since
antibiotics were produced] we now have a bacterial infection
for which there is no cure, said world renowned microbiologist
Professor Alexander Tomasz of New York’s Rockefeller University
in a 1994 keynote address to the American Association for the
Advancement of Science.

‘If that resistance spreads into some of the other, more
deadly strains, we will have a medical disaster on our hands, he
continued.

Many researchers think it is not a question of if but when that
disaster will happen because of the microbes’ unique ability to
share genes with one another — even genes conferring antibiotic
resistance. So resistant strains of bacteria on one person can easily



18 INTRODUCTION

pass their resistance to drugs to other bacteria, even to those of a
different, unrelated species or family. In this way, cholera germs
can pick up resistance to tetracycline from the E. coli found in our
intestines if they happen to meet.

We have to remember that every needless dose makes it so
much easier for resistance to spread and grow. So far it has been
the indiscriminate use of these drugs that has contributed to
this impasse — when the doctor overprescribes, and the patient
demands the wonder drug for every cold or flu, when the farmer
feeds it to his animals to prevent disease and boost growth and
weight gain, and when the drug industry heavily promotes it with
misleading claims as a cure-all.

According to a report by Health Action International,
‘antibiotics are too valuable a public health tool to waste simply
because the pharmaceutical industry wants to re-coup its
investment a little faster. If we want to avoid future epidemics of
infections that are difficult or impassible to control, we have to
start using antibiotics more wisely now.



PART ONE:
Diseases on the comeback

Modern medical science was once so sure it could control or even
eradicate disease-causing microbes. But its main weapon — drugs like
antibiotics — is proving to be rapidly outworn in the face of resurging
deadly infections. Diseases, once thought to have been curable
two decades ago, are making a comeback, this time, increasingly
untreatable by any known drugs. Malaria, TB, gonorrhoea and
cholera are a few examples. Also with the invasion of resistant germs
in hospitals, people now run the risk of getting hospital-acquired
infections which can be fatal to those very young, old or weak.

There are two ways victims can develop a drug-resistant disease:
by simply acquiring a resistant bug from somewhere else, or by
having their own germs become resistant in the course of antibiotic
treatment.



2

Malaria — a killer returns

A TINY mosquito bites you. You scratch away at the itch and forget
it. Ten to fourteen days later, aches, fever, and often vomiting,
announce the start of the infection. A child, unlucky to catch a
virulent strain, can die within hours as infected blood cells clog
the brain vessels, cutting off the oxygen. If your infection was of
a milder kind, you can expect to suffer bouts of fever, drenching
sweats and chills, and remain anaemic, for months or even years
to come.

There are four species of malarial parasites (or protozoa)
transmitted by the female Anopheles mosquito — the com-
monest being Plasmodium vivax, the deadliest being Plasmodium
falciparum.

When she feeds, she injects the threadlike parasite into the
victim’s bloodstream. It then travels to the liver and changes into
a ring-shaped creature there. It then grows, feeding on red blood
cells, reproducing all the while. At one point, the infected red
blood cells overfilled with these parasites, burst and release a new
generation of protozoa into the bloodstream.

With the destruction of blood cells, the victim becomes
anaemic and can even die from renal failure or convulsions as
complications. In the case of falciparum malaria, he suffers attacks
of feverish convulsions as these parasites plug up the blood vessels,
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invading the vital organs like the brain (this explains why the
disease goes also by the name of cerebral malaria).

As its vessels get clogged up, the victim suffers from severe
and often fatal symptoms, beginning with headaches, confusion,
then delirium with convulsions and coma. The sickness kills two
to three out of 100 patients — unlike common malaria caused by
P, vivax which is normally not fatal.

It is a very old affliction: some scientists think it could have
been around a million years ago. But it was only in this century
that the age-old struggle against the parasite was thought to be
over. The World Health Organisation declared in 1955 that
malaria would soon be eradicated with the use of new drugs like
chloroquine, a successor to quinine, and pesticides like DDT.

The figures for countries like India, Sri Lanka, and Brazil attest
to the initial success of WHO’s programme. Between 1952 and
1962, Indian health workers, following WHO guidelines, reduced
cases from over 100 million to just 50,000. Similarly, in Sri Lanka,
it fell from 3 million to a fraction. As for Brazil, in 1940, 5 million
out of the population of 50 million people caught the disease. Over
a decade later, an intensive campaign had reduced the figure to just
50,000.

The drugs originally were potent. DDT was cheap and so
effective that a surface sprayed with it would poison any mosquito
resting on it within the next six months. Still, in time some
mosquitos learnt to avoid it and others grew resistant to it.

Similarly, chloroquine like all other cheap and abundant
antimicrobial drugs, also began to lose its effect through overuse as
it served to wipe out only the susceptible strains of parasite, leaving
resistant ones to flourish. In some countries the problem was made
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worse by government action: for example, in New Guinea, it added
chloroquine to all table salt.

By 1972 WHO had to concede defeat when it gave up its goal
to banish the disease. The situation was taking a turn for the worse:
by the 1970s, 5 million people in India were getting infected;
another 2 million in Sri Lanka.

The figures keep rising. Malarial parasites infect an estimated
270 million people every year — killing up to 2 million — and
causing acute illness to 100 million. In 1992 Brazil recorded
600,000 new cases, 98 per cent in the Amazon region alone — due
to the influx of colonists to clear and settle the vast tracts of rain
forests.

In Africa alone, where the deadly falciparum parasite breeds,
100 million people are stricken every year. What worsens the
situation are migrations, rapid urbanisation, war and civil
disturbances, besides resistance to the standard but cheap anti-
malarial drugs. The problem has also been aggravated by the
environmental changes due to agricultural development: forest
clearing helps the anopheles mosquito to proliferate.

It is suspected that the effects of global warming in the East
African highlands also helped contribute to the spread of malaria.
Previously, these areas were too cold for Plasmodium falciparum to
breed. In one serious outbreak in these highlands, 25,000 people
were killed in Madagascar in 1988.

Besides Africa, what complicates the situation in many
countries is that the disease is growing increasingly resistant to the
range of standard drugs. Chloroquine, for example, is now useless
in many countries, especially in Southeast Asia, where countries
like Thailand, Burma and Cambodia harbour the world’s deadliest
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strains. In Burma about 15,000 new cases — 70 per cent involving
the falciparum parasite — occur every year among the Karens
along the Thai frontier.

Thailand isalso the cradle of drug resistance because of its lavish
use of medicines to treat and prevent the disease. Chloroquine
and Fansidar (used as a fall-back in cases already resistant to
chloroquine) are virtually useless against the falciparum parasite
here. New back-up drugs such as mefloquine and halofantrine are
also fast becoming ineffective. In some areas only half the cases
now respond to these drugs.

Similarly in Cambodia, a form of malaria is totally resistant
to all the usual drugs like chloroquine, Fansidar and quinine —
and highly resistant to even mefloquine. According to a WHO
representative, the effect of this disease in some parts of the country
is ‘devastating. The Cambodian Health Ministry estimated that it
is killing 15 to 25 people daily. About 6,000 fell ill every week and
90 per cent of these cases involve the deadly falciparum parasite.

In Malaysia, the total number of recorded cases in 1989 was
69,000. The next two years saw the figures dipping to 64,000 and
43,000. But in 1992, it rose again to 46,000 and has since been on
the rise. The Institute for Medical Research (IMR) is carrying out
sensitivity testing — a considerable level of resistance is being
seen in many of the commonly used drugs for malaria. The local
falciparum parasite shows resistance to chloroquine. For instance,
in 1991 the IMR tested specimens from KIUs General Hospital,
Gombak Hospital, and Rumah Perawatan Swasta of Betau, Pahang.
Of the 24 out of the 44 tests successfully carried out, 83.3 per cent
was found resistant to chloroquine while 4.3 per cent was resistant
to mefloquine.
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In 1989 the IMR carried out a malaria survey in Betau,
Pahang, and detected the parasite in 20.5 per cent of the 610 people
examined, with the falciparum parasite accounting for about 80
per cent of the infected cases.

x* % %

Eventually, experts predict, Asia would have to bear wholly
untreatable strains of malaria by the end of the decade. As reported
in Newsweek, Dr Adrian Hill, a malariologist at Oxford University,
estimated that the death toll could well reach 10 million a year. The
majority of these deaths will be caused by the deadly falciparum
parasite, made even deadlier now with drug resistance.



TB: A deadly comeback

ALL A TB-infected person has to do is simply open his mouth to
cough, sneeze, sing or even talk, to spread the disease. All you have
to do is stand near enough to inhale the germs from his mouth to
become infected. Pulmonary tuberculosis is that contagious — it
can take a few germs to start an illness in a susceptible victim.

Take, for example, a high school in a Los Angeles surburb in
the US. Thirty per cent of the school tested positive for the TB
germ in 1993. Apparently it had been spread by an immigrant
student who had contracted it in her native country. In at least 12
students, the strain was resistant to the standard antibiotics used.
One student lost part of her lung.

Before the advent of antibiotics, to be infected meant probably
a painful, lingering death: not only could the germ eat away lungs,
giving rise to cough, fatigue, fever, weight loss, chest pain, and
spitting of blood, it could eat away the covering of the spinal cord
and brain, causing deadly meningitis with convulsions.

It could corrode or gouge holes in bones and the spine, turning
the victim into a cripple or a hunchback with a collapsed spine. It
could also ulcerate the ear, nose and throat, making it an agony
to talk or breathe. If the attack was at the bowel, the victim would
slowly starve to death, afflicted by an unrelenting diarrhoea. The
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germ could also turn the ovaries and womb into an inflammed and
pus-filled mass. In those days tuberculous meningitis and blood-
borne TB spared none of their victims.

Mycobacterium tuberculosis, the TB germ, is an unusually
tough microbe with a thick, waxy cover. Very hardy;, it can survive
long enough in dust, especially in dark corners, to infect. Once
inhaled into the lung, it starts to multiply slowly, feeding off the
body cells.

It is even capable of lodging itself within white defence cells.
There it grows and multiplies like the plasmodium parasite we saw
in the last chapter. Within the lungs, it forms a small boil with the
consistency of soft cheese. Once secured, it then spreads into the
tiny airways, giving rise to more tiny, cheesy boils.

Meanwhile, the body’s immune system has been trying to
fight off this invader, killing off the body’s own cells in the process.
But the germ’s waxy coat is impervious to the white defence cells’
digestive chemicals. All the white cells can do is to wall off the
germs within a fibrous shell into a nodule.

Yet the TB germ is not vanquished. Within that shell it remains
inert but alive. Like a timebomb it threatens to break out during
that infected person’s lifetime — even decades later — should his
health worsen (due to poor nutrition, alcoholism, drug use or poor
living conditions) and his immunity come under stress (from HIV,
diabetes or chemotherapy, for example). Not to worry though. A
healthy person who becomes infected with the germ has only a 10
per cent chance of developing active TB over his lifetime.

But by the number of deaths it caused in the days before
antibiotics, TB can be considered more important than other killers
like plague or cholera. It has a long history, infecting Egyptians
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in 4000 BC. In the last century it carried off 1 in 7 humans. At
the turn of the century, the number of victims was estimated at 7
million, with 50 million fully infected.

Even during the 1940s — the time of discovery and first mass
production of antibiotics — 5 million people worldwide died of TB
annually. It was considered the major health disaster of World War
II. In 1939 the war casualty deaths in Britain were 2,000 whereas
the increase alone in TB deaths from 1939 to 1940 amounted to
11,000.

Antibiotics and other anti-TB drugs put a stop to that, even
the disease’s deadliest form, tuberculosis meningitis, which was
100 per cent fatal. In the late 1940s, it was truly a miracle drug to
the early victims when they were put on a course of streptomycin,
for example, not long after its discovery in 1943.

But the germs fought back. Resistant germs only needed up to
eight weeks to show up in the patient’s spit. Once established, they
stayed for good and even spread rapidly — able even to transmit
coded information in genes for built-in resistance to antibiotics to
other bacteria.

In the end to stay ahead of these resistant germs, doctors had
to apply triple, even quadruple drug therapy — by combining three
or four drugs in a cocktail for a minimum of six months.

From the 1950s to the 1970s, TB was thought to be tamed
with this therapy as infection and death rates, especially in the
developed world, fell rapidly. TB doctors found they were no longer
needed. Research and funding was diverted to more pressing
concerns; prevention programmes whittled down. Public health
experts predicted an end to the disease by 2000. TB was left to the
developing countries where poverty, war and poor healthcare kept
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it alive. Still, health workers there achieved some success with the
cocktail therapy by the early 1980s.

Nonetheless for many of the poor, whether in Third World
slums or Western ghettos, a six-month course costing less than
US$30 is too expensive. Not only that, taking three or four
different drugs everyday for six to eight months can be confusing.
Many patients also stop the course once the coughs, fever, night
sweat, and other symptoms go away, thinking they are already
cured. Unreliable drug supplies, especially in poorer countries,
complicate the situation. The outcome could only have been drug
resistance.

So during the later half of the 1980s the downward trend
stopped. Health workers began noting that more and more patients
were no longer responding to the cocktail of drugs as they used to.
Relapses and fatalities mounted. Drug-resistant TB began showing
up not only in Africa, but even in affluent countries. In the US in
1989 the number of cases increased by 4 per cent from the previous
year. In 1990 it jumped by 9.4 per cent.

By 1993 TB alone killed 2.7 million people and infected
another 8.1 million. About 1.7 billion others — one third of the
world’s population — carried the tubercle bacteria but had not
developed the disease.

According to a 1995 report by WHO and the US Centres for
Disease Control and Prevention, the disease had become ‘out
of control in many parts of the world’ with about 95 per cent of
all new TB cases occurring in developing countries. The highest
infection rates recorded were in Africa and South-east Asia. The
study estimated that 30 million may die — and 90 million new
cases recorded — all within this decade.
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The largest increase in new cases will be in sub-Saharan Africa
where scientists assume almost every person has contracted the
germ and where nearly half of the victims are HIV-infected (since
the HIV compromises the body’s immune cells, leaving the defence
system too weak to counter any attack of germs like the TB germs,
these then quickly invade and overcome the body cells with the
speed and ferocity of an acute bacterial infection).

According to WHO, some 4 million people worldwide are
infected with both HIV and TB. In the US and many developing
countries, there is a rise in cases of overlapping infections, with
about 30 per cent of AIDS patients also getting TB. It is not
surprising that WHO declared a global state of emergency in April
1993.

And mainly because of the rise of AIDS cases, TB is making
an impact too in Malaysia: from 9,432 recorded cases in 1987 to
12,078 in 1993 (28 per cent increase). In 1994, according to the
Malaysian Thoracic Society, 151 cases related to HIV infection
were reported with 19 deaths.

However, according to the Health Ministry, the number has
hovered between 11,000 and 12,000 for the past five years. 1993’
death rate was 421. But the actual number of deaths could be three
to four times higher.

Nonetheless, the National Tuberculosis Centre states that drug
resistance to the standard drugs is ‘extremely low’.

A primary study by the Centre between 1984-87 found that
the percentage of resistance to one drug was 14 per cent and to a
combination of two drugs was about 2 per cent.

This is unlike the US, where surveys show that drug- resistant
TB accounts for 1 out of 7 new cases. The proportion of new cases
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resistant to at least one of the standard drugs rose from below 3
per cent in the 1960s to over 14 per cent in 1994. Even higher rates
are seen in some areas. For instance, a 1993 survey of New York
City showed that 33 per cent of cases were resistant to one or more
front-line drugs.

More ominous is the emergence of multiple-drug resistant
tuberculosis (MDRTB). Its emergence is easy to understand: years
of exposure to antibiotics have so toughened the germ that it has
come up with strains that are unaffected by almost the whole range
of TB drugs. This phenomenon is only made worse by patients
interrupting treatment or misusing the medicine, causing the
resistant strains to spread to others.

According to the US National Academy Sciences’ Institute
of Health in 1992, Mycobacterium tuberculosis strains virtually
resistant to all effective drugs have emerged in US cities with
mortality rates of over 50 per cent. One example was in New York
state: prison authorities there in 1992 revealed that 13 inmates
and a guard died of the disease that was impervious to standard
antibiotic therapy. It was the sixth major outbreak in the US for the
past two years. A 1995 newspaper article reported mutant forms
that can now resist as many as 11 drugs in the country.

‘It's a kind of impotent feeling, said Dr Alan Morgenstein, an
infectious-disease specialist in California. “You know what’s going
on but you can’t do anything about it.
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Potential killers in food
and drink

CONSIDER THESE cases reported in a local daily:
e InMay 1994, 134 Malau Tamil Primary School pupils in Kedah
became ill after drinking bad milk. Nineteen were warded at the
Kulim district hospital. Less than a week later, 42 others at Sungkap
Para Tamil Primary School were affected also after drinking milk.
e In Seremban 1994, 51 students of Sekolah Menengah Agama
Persekutuan in Labu were treated in Seremban Hospital for
vomiting, stomachache and diarrhoea after eating meehoon in
their school canteen.
e Sixteen pupils of SJK Mahatma Gandhi in Sungei Siput were
hospitalised in Kuala Kangsar Hospital for food poisoning after
eating at their canteen. Also in October 1994, 44 pupils of Sekolah
Lembaga Kemajuan Tanah Lasah in Sungei Siput were made ill
after drinking milk at school.
e About 80 illegal immigrants in a Penang detention centre were
given outpatient treatment for food poisoning after a meal of fish
and rice.
e Seventy students of Sekolah Menengah Projek Section II
in Shah Alam were taken to a hospital in Klang after eating
contaminated sardine sandwiches at the canteen.

These are just a few examples of the numerous reports of
food poisoning throughout the country in past years. Potentially
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harmful bacteria are turning up in food and water nowadays. These
thrive and breed in food where there is warmth, air and moisture.
When we eat the food, they and the toxins they secrete cause an
acute illness. Common symptoms are stomach-ache or cramps,
vomiting and diarrhoea. Depending on the type of bacteria, we can
also fall victim to cholera and typhoid (see next chapter). Fatalities
can occur for those very young or old.

What are the usual food-poisoning bacteria that contaminate
the food we eat?
e Salmonella is a dangerous bacterium causing severe gut
infection (gastroenteritis) with the victim getting a sudden onset
of stomach pain, diarrhoea, nausea, vomiting and fever. As
severe dehydration results, children and old people can die from
Salmonella poisoning.
e Coliform is a collective term for different bacteria found in
human and animal faeces. (These are Citrobacter, Edwardsiella,
Enterobacter, Escherichia, Klebsiella and Serratia.) These can cause
food poisoning or diarrhoea.
e Of the group above, Escherichia coli is a common contami-
nant, capable of causing severe diarrhoea. Another type of entero-
pathogenic E. coli causes inflammation of the gut, giving rise to
blood in the stools, diarrhoea and vomiting. These germs are not
supposed to be present in food at all, as their presence indicates
faecal contamination and reflects on poor hygiene.
e Staphylococcus aureus produces a toxin that remains harmful
even after proper cooking. This common germ is often found on
the skin or up our nose; it can turn nasty and cause skin infection
and boils, pneumonia, wound infection and blood poisoning in
weakened patients after surgery.
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Contamination with the Staph germ is the result of unhygienic
practice. For example, the seller had been handling the food with
unwashed hands. Or the food handler has a septic wound or sore
left uncovered; or he could have sneezed or coughed into the food;
or blown his nose and then handled the food.

A series of CAP tests

In 1995 CAP tested samples of fresh and frozen meat and showed
high levels of E. coli, coliform and Staph germs. (Earlier tests in
1988 also showed high levels of Salmonella and Coliform.) Another
series of tests had been run in 1994 of foodstufts like cooked food
sold by vendors, raw vegetables and seafood. These were found
heavily contaminated with E. coli and the Staph germ.

® Raw meat

Twelve samples of fresh and frozen beef, mutton, chicken, and
pork from supermarkets and wet markets in Penang were tested.
Since there are no legal standards for meat and meat products in
Malaysia, we relied on French standards.

E. coli: Seven out of 12 samples were heavily contaminated
with this germ, with levels ranging from 1.3 to 3.5 times above the
recommended standard (100 per gram).

Staphylococcus: Meat should not have more than 100 per gram.
In our test, half of the frozen meat samples exceeded this safety
level by 1.5 to 4.4 times. For fresh meat, 2 out of the 4 samples had
levels 3 to 7.4 times above the safety limit.

Coliform: All the samples had excessive amounts, exceeding
the recommended safety limit of 100 per gram of meat by 2.4 to 16
times more.
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Plate count: This measures the general level of all kinds of
bacteria. The French safety level is 500,000 per gram of meat. Two
out of the four samples of fresh meat had high plate counts — 7
and 24 times above the French standard. For frozen meat, 3 out of
the 8 samples had excessive counts, the highest at 48 times above
the French limit.

e Cooked food

CAP bought 27 samples of various types of rice (nasi kandar, nasi
lemak, chicken or pork/sausage rice), salads like pasembor and
rojak, sandwiches, buns, fried chicken and satay from a random
selection of coffeeshops, food stalls, bakeries, and a fast food chain
in Penang.

Over 50 per cent of these samples contained E. coli, while
22 per cent contained the staph germ. Coliform bacteria from
stomach source were found in 63 per cent of these samples, above
the American safety standard of 100 per gram.

AsMalaysiasetsnocomprehensivestandardsforbacteriological
contamination in cooked food, we had to rely on American safety
standards. The American Public Health Association sets a limit on
the total bacteria population in cooked food at 100,000 per gram.
Seventy-four per cent of the samples tested contained amounts of
bacteria far above this limit. In fact, 11 exceeded the safety limit,
one sample at 92 times in excess.

The Penang State Government tests in 1995 tallied with
our findings; of the 174 food samples from hawker stalls and
international hotels, nearly 60 per cent were found contaminated.
The main culprit was E. coli from faecal matter. A similar study
by the Selangor Medical and Health Department in 1994 showed
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that over 50 per cent of their 396 samples from hawkers contained
coliform bacteria which could cause food poisoning. A nationwide
inspection of 24,000 eateries that year found over 50 per cent to be
‘unsatisfactory’.

® Raw vegetables

In another test, CAP took several samples of salad leaves and other
vegetables that are usually eaten raw (like celery, ketumbar, mint
and spring onion) from various markets in Penang and Kuala
Lumpur. All but one sample contained E. coli, derived from human
and animal waste. The highest amount had 130,000 per gram. E.
coli is not supposed to be in food at all by American standards.
All were found to be unfit for eating, flouting safety standard.
One sample had a bacteria count 130 times the American safety
standard, and 16,000 times more Coliform above the limit set.

e Seafood

CAP also tested some common varieties of seafood and the waters
they were found in for bacterial contamination. The results were
just as horrendous. All the samples were contaminated with E.
coli above the safety level permitted for fish and shellfish: half had
over a 100 times in excess. About 67 per cent contained excessive
amounts of bacteria, the highest at 2,200 times above the safety
level.

The sea and river water was just as badly contaminated with E.
coli. All samples had this harmful bacteria 13 to 4,900 times above
the safety level set by the Department of Environment (DOE).

The results tally with the 1992 DOE report on the status
of marine water quality. It stated that Penang had the highest
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concentration of E coli from untreated sewage that were permitted
to run into the sea (New Straits Times, 10 October 1993). According
to DOE, the water around the island resorts of Langkawi and
Tioman were also badly affected (New Straits Times, 25 December
1993).

* % %

Such shocking findings can only point to the frequent
occurrences of food poisoning — even outbreaks of cholera
and typhoid — throughout the country. It is not surprising that
diarrhoea is one of the leading killers of children aged five and
below in rural areas. CAP estimates that every year about 40,000
people suffer from food poisoning.

The Health Ministry in May 1991 expressed ‘alarm’ over the
increasing number of cases. According to the then Deputy Health
Minister Datuk Farid Ariffin, ‘for every reported case about 20
others go unreported (New Straits Times, 24 May 1992). If so,
consider 1992’s reported cases: acute gastroenteritis resulting in
395,363 diarrhoeal cases and food poisoning in 960 cases.

In Penang itself there had been a drastic increase in cases of
food poisoning and acute gastroenteritis; in 1991, 44 cases of food
poisoning were reported. By 1994 there were 282 (a 541 per cent
increase).

The rise of virulent strains

The situation is just as grave in other developing countries where
the deaths due to diarrhea — the common symptom of most
food poisoning — are very high, brought about by these common
factors: the use of faeces as fertilizer, unclean preparation of food
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by street vendors and close quartering of domestic animals and
humans.

Yet even the developed world is becoming alarmed. According
to WHO in 1994, Europe has seen a tripling in the incidents of
food poisoning over the past decade. The American Food and
Drug Administration (FDA) estimates that the US has 24 to 81
million such cases, and 10,000 deaths every year.

This situation is not surprising, given the high level of
contamination of meat sold in Europe and the US. A 1994 survey
by a consumer magazine showed that meat sold in the UK was
heavily contaminated with food-poisoning bacteria. More than
a third (36 per cent) of the 160 raw chicken samples contained
Salmonella. Forty-one per cent contained Campylobacter, another
germ that can cause diarrhoea. Other European surveys reveal
Salmonella in up to 75 per cent of chickens tested.

Of all the germs causing food poisoning, a virulent strain of
E. coli called 0157:H7 is considered a public health menace in the
US. The toxin it releases destroys gut and kidney cells, resulting in
painful, often bloody, diarrhoea.

Up to 10 per cent of its victims, mainly children, suffer from
kidney failure and anaemia. Of this group, 3 to 5 per cent die.

This strain is usually found in undercooked hamburgers and
can cause up to 20,000 cases of severe food poisoning every year in
the States, killing an estimated 200 to 500 people.

In 1993 over 500 people in Washington State in the US fell ill
after eating hamburgers at 93 Jack-in-the-Box outlets: 50 of them
had severe symptoms and four children died.

In Malaysia, findings by scientists show a worrying trend of
drug resistance in the common E. coli found among patients. In



38 PART ONE

a survey by the Institute for Medical Research in 1991-92 of 19
private clinics in KL, E. coli samples were taken from outpatients
and tested against standard antibiotics.

Over 50 per cent showed resistance to antibiotics like ampicillin
and tetracycline. About 20-30 per cent tested resistant to as many
as five drugs (cotrimoxazole, chloramphenicol, trimethoprim,

cephalothin and ampicillin/ sulbactam).
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Typhoid and cholera:
scourge of the Third World

TYPHOID is on the rise in Malaysia, according to the Health
Ministry in 1994, with recurring outbreaks of this disease and
cholera mainly in the rural areas. This is mainly due to the lack
of sanitation and basic health amenities. Besides diarrhoea, both
these diseases are among of the leading killers of children.

Typhoid

The typhoid germ, Salmonella typhi, kills one out of 10 victims if
untreated. Carried in contaminated food or drink, once it reaches
the small intestine, it eventually makes it way into the bloodstream
and is thus carried to many organs. A hundred thousand of them
can start the disease.

The victim has a high, continuous fever, enlarged spleen,
anorexia and headache as the bacteria attack the intestines, making
it inflammed and ulcerated. This disease is endemic in mainly
developing countries, mainly India, Central and South America
and Africa, causing an estimated 33 million to fall ill every year.

In September 1989 over 500 typhoid cases — almost half
were children — were reported from Shrirampur, Maharashtra, in
India. In 83 per cent of the cases, the bacteria were resistant to
chloramphenicol, the standard antibiotic used. Twelve deaths were
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reported. Similar cases from all over the sub-continent have been
reported. Pharmaceutical companies in India had been promoting
chloramphenicol and streptomycin combination products to treat
acute diarrhoea: this probably contributed to the rise of resistance
with the inappropriate use of these antibiotics.

Resistance to the standard antibiotic used, chloramphenicol
(first produced in the late 1940s), was first shown in an outbreak
of typhoid fever in countries like Mexico, India, Vietnam, Korea.
Thailand, Taiwan, Chile and Bangladesh in the 1970s. Being
multi-resistant, the germ was also resistant to other antibiotics like
streptomycin, sulphonamides, and tetracyclines.

Today, countries in Southeast Asia take a heavy toll: Philippines
sees about 1.5 million cases yearly, according to Associate
Professor Dr Asma Ismail of Universiti Sains Malaysia’s Medical
Microbiology and Parasitology Department. On the other hand,
Indonesia has 1.2 million cases.

The Health Ministry did not mention drug resistance when
it announced that typhoid was on the rise in Malaysia due to the
influx of foreign workers and their living conditions. According to
the then Health Minister Datuk Lee Kim Sai in 1994, about 1,900
to 2,500 cases occur every year with an increase in recent years.

But figures released by the Institute for Medical Research in
recent years show that drug resistance is common for typhoid
germs. For example, it reported an outbreak of chloramphenicol-
resistant typhoid in Selangor in 1991 that saw to 24 cases. In 1992
IMR researchers tested 39 strains of S. typhi. Thirty-one (or 79.5
per cent) were resistant to chloramphenicol, the standard antibiotic
used. The report stated that ‘antibiotic resistance patterns observed
were ampicillin, chloramphenicol, streptomycin, sulphonamides.
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tetracyclines and trimethoprim for 27 strains’

In an experiment, the researchers found that all these resistant
strains could transfer their resistance factor through conjugation
to other bacteria like E. coli.

The rising trend of drug resistance may also be found in the
developed world. In Britain, of the 2,356 strains tested against
chloramphenicol between 1978-85, only 0.26 per cent tested
positive for that antibiotic. By 1990, 25 per cent showed resistance
to four or more antibiotics: 50 out of 63 (or 79.4 per cent) to
chloramphenicol alone.

Cholera

The germ responsible, Vibrio cholerae, causes an acute intestinal
disease, where the victim passes profuse, watery stools with
painful cramps. This is the result of bacterial toxins that attack the
intestinal cells. He then undergoes extreme dehydration, acidosis
and circulatory collapse. Death can occur within a few hours after
the onset of the disease. A deadly disease, if untreated, the fatality
rate can be over 50 per cent. Along with typhoid, it often shows up
in times of war or other disasters, in conditions of poverty, poor
hygiene, poor sanitation, contamination of food and water.

It is spread by water contaminated by faeces or vomit of
patients and carriers, or by food contaminated by water, soiled
hands or flies.

A scourge of Third World countries, cholera has been killing
people easily despite the use of antibiotics and other measures to
prevent its spread. In Africa it has persisted for over 20 years.

WHO received reports in 1991, for example, of 45,200 cases
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and 3,500 deaths from 10 African countries in 1991. Rates of death
ranged from 6-10 per cent in some countries, others as high as 30
per cent.

The situation is worsened with drug resistance. Because of the
widespread use of tetracycline in many parts of the continent, over
50 per cent of the cholera germs are now resistant to this drug.

For example, in the genocidal war in Rwanda in 1994, a cholera
epidemic killed as many as 50,000 people in the refugee camps.
The strain of germ resisted treatment by standard antibiotics. So,
as the relief agencies lost valuable time in finding the right drugs,
the deadly disease was given a head start.

Another strain called Vibrio cholerae 0139 or Bengal cholera
is just as deadly. Its spread was rapid. It emerged in Madras, India,
in December 1992 and within months it had gone into Bangladesh,
Pakistan, Southeast Asia and Southeast China. By June 1993 an
estimated 200,000 people were severely stricken, while over 2,000
died. In one Calcutta hospital alone 434 patients died within a
15-week period. In a matter of a few months the disease swept
through the Indian cities of Madras, Vellore and Calcutta. In June
1993 the disease was identified in Thailand. The 0139 cholera is
antibiotic-resistant. According to researchers this mutant may be
hardier with a better survival rate than the usual type of cholera in
India and Bangladesh.

In Malaysia the first case was identified in September 1993.
Within a week, the number of cases increased to 60 and the number
of carriers to 28 (Star, 14 September 1993). According to the
Selangor Medical and Health Services, preliminary investigations
showed the disease was spread by a rojak seller in Petaling Jaya
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(Star, 13 September 1993). One of his family members had visited
Madras a month earlier and had possibly contracted the disease
there.

Cholera is endemic in Malaysia. In other words it is always
there and has never been wiped out. Every year, anything from 50
to 2,000 cases occur. For example, in 1990 there was a dramatic
increase over the previous years. According to the Ministry of
Health, the outbreaks occurred mainly in Sabah and Kelantan. This
is due mainly to the lack of piped water and toilets in these parts.
While urban dwellers are generally well-served, only about 57 per
cent of rural Malaysians receive piped water in their homes.

In Kelantan tests carried out by the Department of Health
confirmed that three rivers and a waterway in the three districts
affected contained cholera germs. In Perlis, most of the cases and
carriers were from the Perlis plantation, and many of the victims
were of Thai-Laotian origin, employed in the plantation.

Similarly, an epidemic that started in Peru in 1991 has also
since spread to the neighbouring countries, infecting 1.7 million
people and killing 35,000 by October 1994. It is feared that cholera
is now endemic in Latin America.

It is believed that the bacteria was brought to Lima, Peru, in a
ship’s ballast tanks, containing contaminated algae in water from
Asia. Researchers have found that the germ can survive a long time
hidden in algae in dormancy, protected by a thick coat. Eleven
months later, as the disease appeared in one port after another in
Latin America, at least 336,554 people were stricken, with 3,538
dead.

This strain called EI Tor (or Vibrio cholerae 01) had begun in
the Celebes in 1961. By the late 1970s, it had surfaced in Southern
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Asia and Eastern Africa. By the time it raged across Latin America,
one substrain was found to be resistant to 3 antibiotics (ampicillin,
trimethoprim and sulphamethoxazole). The same substrain in
Thailand resisted 8 antibiotics.

El Tor cholera is also found in Malaysia. In September 1995,
health authorities declared Petaling Jaya South an El Tor cholera
epidemic area, with 49 cases and 15 carriers identified.

Speedier transportation with higher frequencies of inter-
national travel and large population movements have made the
spread of these pandemics (disease prevalent throughout the
country, continent or the whole world) even more rapid than those
in the past.
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Gonorrhoea — sleeping with
the enemy

ACCORDING TO Newsweek, two thirds of the 5 million tourists
who visit Thailand every year are male. And 20 per cent are single
men from across the Malaysian border, coming in for short trips.
That means every year over 660,000 Malaysian men visit Thailand.
We don’t think all are there for the shopping because many of them
come home bearing a deadly souvenir with them. The first thought
that springs to mind would be the HIV. But AIDS, deadly it may
be, is not the only souvenir.

The genitals are the place for harbouring dreadful varieties
of microorganisms. Though admittedly none is as deadly as the
dreaded HIV, yet their consequence can be grave and deadly
especially with the phenomenon of multi-drug resistance on the
increase.

Sexually transmitted diseases (STD) continue to be the
most frequent infections worldwide, partly due to a promis-
cuous lifestyle as well as to the sex and tourism industry in many
countries. According to WHO, there are 250 million cases of STD
every year: 120 million cases of trichomoniasis, 50 million cases of
genital chlamydial infections; 25 million cases of gonorrhoea, 20
million cases of genital herpes and 3.5 million cases of infectious
syphilis.

In the US they strike 12 million people every year — 25 per
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cent of them teenagers. And more and more women are getting
infected. The ratio of male to female gonorrhoea cases was 3:1 in
1970. By 1992, it was 1:1.5.

WHO considers it a growing epidemic and a ‘public health
nightmare’ Gonorrhoea is the most prevalent veneral disease in
most countries. In Asia, for example, Malaysia, it is the commonest
STD and the appearance of drug-resistant strains there is causing
problems.

Like chlamydia, gonorrhoea if untreated causes infertility.
The gonococcus germ called Neisseria gonorrhoeae breeds most
happily in moist, warm and dark cavities like the mouth, throat,
rectum, cervix, and urinary tract. About 2-10 days after infection,
the victim feels burning, itching, or unusual discharge at the
genitals.

Some 80 per cent of women show no symptoms. They usually
end up seeing a doctor because it is their husbands who have the
symptoms. However, by the time the germs spread up the upper
genital tract, infecting the uterus and fallopian tubes, the victim
would have experienced pain, swelling and fever. In time, the
tubes become thickened like sausages filled with pus. Infertility is
the end-result.

In rural Third World areas, STDs like gonorrhoea may
go untreated for years. An Indian survey of rural women in
Mabharashtra state in India showed that 92 per cent of the women
surveyed had one or more gynaecological or sexual diseases. Yet
only 8 per cent had ever had a gynaecological examination by a
doctor. This state of affairs could only give rise to the spread of the
diseases, even to unborn babies causing blindness.

Like syphilis, it used to be easily treated with antibiotics like
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penicillin. Yet as early as 1946, strains of gonorrhoea resistant to
this drug were detected, and began spreading. By 1960 in Britain
doctors had to use doses 50 times the original to curb these strains.
By 1980, some strains required doses too large to be tolerated by
the victim.

The history of drug-resistant gonorrhoea is linked with the
wars through the recent decades: By the end of the Korean War
in the 1950s, the popular Second World War variety, the original
penicillin-resistant strains, was replaced by another variety, the
popular Tokyo Rose which was just as penicillin-resistant. More
recently, the war in Vietnam produced the Vietnam Rose which is
resistant to many antibiotics in use.

In the mid-1970s health workers found never-seen-before
resistant gonococci in American soldiers in the Philippines. The
germs were traced to brothels in Vietnam where penicillin had
been given on a regular basis to keep the women ‘free of disease’
The pills were supplied by the US military authorities. The regular
usage is believed to have led to the emergence of a new resistant
strain. Carried by infected soldiers and carriers, it spread to the
US and Europe where such strains are found in virtually every
country worldwide since then. Then around 1985 they became in
turn resistant to tetracycline, the standard drug used.

What is worrisome to public health workers is the increasing
resistance by 1990 shown by some virulent strains to some of the
newest antibiotics developed like the quinolones. For example,
in 1989 strains of N. gonorrhoeae resistant to both penicillin
and norfloxacin (a quinolone) were found in Canada. These had
been spread by tourists returning home from sexual jaunts in the
Philippines and Thailand. Other quinolone-resistant strains were
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also detected in Britain and Spain and other parts of Europe.

Though Malaysia is not a destination for the flesh trade unlike
Bangkok or Manila, a lot of men take advantage of the pleasure
spots across the border. Every weekend about 3,000 Malaysian
men visit the brothel towns of South Thailand.

So it is not surprising that STD is a serious health problem
here with gonorrhoea as the most common form. The national
incidence rate was 14.8 per 100,000 in 1991. But according to a
senior Health Ministry officer (Star, 25 June 1991), the number
of reported STD cases in the country could be as high as 5,000 to
7,000 a year. From 1990-91 an average of 4,551 cases were reported
to the ministry. The number would no doubt be much higher,
considering that many cases go unreported or undetected. For
instance, tests on underaged girls in one of the Welfare Ministry’s
remand homes showed that 63 per cent of the inmates had some
form of STD.

The Institute for Medical Research (IMR) began a national
surveillance project in 1988 for antibiotic resistance in germs
causing gonorrhoea. Their findings show that more and more
resistant strains are appearing among patients: In 1991, out of
503 strains tested, 33 per cent showed penicillin resistance. At the
same time, more highly resistant tetracycline strains were found:
13 strains compared to only 1 in 1990. In 1992 42 per cent of the
strains collected from the seven collecting points throughout
Malaysia were resistant to penicillin. Highly resistant tetracycline
strains jumped from 13 to 68 in 1992 all within a year.

In another survey of 19 KL private clinics, IMR researchers
showed that 58.4 per cent of outpatients suffering from gonorrhoea
were penicillin-resistant.
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A hospital’s nightmare — MRSA,
VRE and other resistant bugs

HOSPITALS ARE becoming very dangerous places to be in. It is
an ironical fact that the hospital has become the original source
of intractable infections where patients treated for other ills pick
up antibiotic-resistant infections. And it is precisely the old, the
very young, the sick, or surgery patients who cannot afford to be
compromised by such drug-resistant germs causing a variety of
blood, wound and other infections that cannot or are very difficult
to cure or too expensive to treat, given the cost of the newer drugs.
The iller the patient the more susceptible he is. The supergerm
might just be the one thing to tip the scale in a life-and-death
struggle.

Patients with a depressed immunity (such as those with cancer
or a HIV infection), patients with open wounds or burns or in
intensive care — all of them face a higher risk. They suffer either
wound infection or more serious problems like blood poisoning,
pneumonia and urinary tract infection. In cases after surgery,
when such a mutant germ enters a surgical wound — unless it can
be totally eradicated — repeat operations will only fail again and
again.

Often it is the doctors and nurses themselves who are the
unwitting carriers of these mutant germs, shedding them onto the
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patients they are supposed to cure. The germs are often carried
in the nose where the temperature and moist conditions are
conducive to their growth. Any contact from hand to nose and
then to the patients may be all that is needed to start an infection.

Alternatively, besides contaminated, unwashed hands, these
germs can be carried on clothing, sheets, furniture and in dust.
A ward cleared of infection can be re-infected by new patients or
visitors bringing the germs with them but who show no clinical
symptoms.

Studies show that the problem is more common in large
teaching hospitals where patients tend to stay longer and the use
of a variety of antibiotics is more widespread. A typical case in
Britain would require an extra eight days” stay in the hospital,
costing £1,000 per patient in 1994. Infected patients are usually
isolated from others to minimise chances of spreading the germ.
According to a Timesarticle, the annual cost of fighting the infection
in one of the teaching hospitals, where up to 100 patients a year are
infected, was estimated at £247,000 in 1987. Just switching from
cheap penicillins to methicillin can increase costs for the patient
10 times.

The regular use of antibiotics in hospitals has resulted in
more and more hospital strains of common germs that have built
up resistance to many of the standard drugs used against them.
These common or normal bacteria like some staphylococcus,
enterococcus or streptococcus species can be found on our skin
or in our gut and orifices. To the healthy person, they pose little
threat.
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A supergerm called MRSA

Take the species called Staphylococcus aureus. An unnoticed
parasite, it flourishes on our skin or up our noses and usually
causes no harm at all. In its more benign form, it causes pimples at
times. Studies show that nearly one in every three people carry S.
aureus without showing any symptom at all. Those who do, show
symptoms like a stomach disorder at most.

However, when the host is in a weakened state, the germ
can turn nasty, especially on weakened patients recovering from
surgery or an illness. For instance, it can cause blood poisoning
or wound infection: a nightmare to the surgeon when the germs,
billions of them, cause abscesses and destroy delicate organs and
tissue. Meningitis or pneumonia can also result.

In the heyday of antibiotics the staph germ used to be
easily controlled by drugs such as penicillin, tetracycline, and
erythromycin. But only for a while until the mid-1950s as the
microbes adapted to these drugs. At that point, 80 per cent of
hospital patients were found to carry drug-resistant staph germs.
This led scientists to develop new anti-staph antibiotics in the late
1950s and 1960s, like vancomycin and a new range of penicillins
like methicillin; and cephalosporins in the 1960s.

But the germ instead formed a mutant strain called methicillin-
resistant Staphylococcus aureus (MRSA) that has since spread
round the world. Worse, in time it also grew resistant to other
varieties of antibiotics.

One 1989 study of 106 strains of MRSA from 21 countries
found that more than 90 per cent were also resistant to
gentamicin, tobramycin, metilmicin, amikacin, streptomycin and
erythromycin.
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Resistance to a new antibiotic, the quinolone called
ciprofloxacin, was found in 17 per cent of the strains. In more
recent cases, some strains can only be killed by one type of
antibiotic, vancomycin (normally taken as a last-line antibiotic,
left to the last resort when others have failed). As a result, patients
once again began dying of infections and pneumonia — what had
seemed totally curable some decades ago.

Outbreaks of MRSA were first reported in various parts of the
world in the 1970s. Today it is the major cause of infections in
hospitals even in industrialised countries like the UK and Japan. In
the USin 1992, 13,300 hospital patients died of bacterial infections
that resisted treatment. By the time doctors found an antibiotic
that worked, the germs had raged out of control, poisoning the
victim’s blood, choking the lungs or killing a vital organ.

One study showed that between January and March 1991, all
health regions in England and Wales found multi-resistant strains
of MRSA — affecting, all in all, 136 hospitals. Between 1991 and
1993, reports of MRSA more than doubled. On average 9 per
cent of inpatients catch infections during their stay in hospital,
according to a 1994 survey by the Hospital Infection Society in
Britain.

In Japan, doctors acknowledge that MRSA has become a made-
in-Japan problem, caused by overprescription of the newest and
more expensive variety of antibiotics like cephalosporins. So when
the bacteria inevitably become resistant, doctors have nothing to
fall back upon.

No figures are available on deaths caused by MRSA but health
experts say the problem is widespread. For instance, the Ministry
of Health and Welfare revealed in 1992 that in one hospital alone,
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no less than 80 patients died from bacterial infection within a six-
month period. Resistant strains were detected in 90 per cent of 590
large hospitals surveyed in July that year. At 26 of these hospitals,
90 per cent of all S. aureus were methicillin-resistant, compared to
an average of 15 per cent in Europe.

Up to 1993, about a dozen lawsuits have been filed over
deaths purportedly caused by these bacteria in Japanese hospitals.
Between January 1988 and June 1990, Nihon University researchers
documented 18 MRSA-caused deaths. These were mainly due
to enterocolitis or inflammation of the intestines brought on by
MRSA infection, mostly after operations for stomach cancer.

Earlier in January 1992, two doctors at the Tomisato Hospital
outside Tokyo were fired after they tried to stop a colleague from
overprescribing antibiotics, which they believed led directly to
MRSA infection in patients under his care. The hospital sacked
them for submitting a ‘groundless report on a confidential subject
not in the interests of the hospital’ when they voiced their concern
to the local health authority (New Scientist, 13 Feb 1993). A survey
later that year showed that 109 patients at that hospital had been
infected between November 1990 and April 1991, and so far 80
had died.

In January 1993 for the first time, Japan’s Ministry of Health
and Welfare finally acknowledged the problem, after its own
survey showed that the ratio of resistant S. aureus jumped from
25 per cent of total types in 1986 to 50 per cent in 1990. It issued
guidelines to doctors on the proper use of antibiotics. Previously
it had merely urged hospitals to pay more attention to hygiene. It
also asked drug companies to put warning labels on antibiotics,
advising doctors not to overprescribe.
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Latest trends are ominous: more and more common strains of
these ordinary germs are making practically all types of antibiotics
useless. For example, the only effective antibiotic against MRSA
is vancomycin, one of the more costly drugs in use — as much as
$$2,000 for a 10-day course in Singapore. What is terrifying is that
over half the strains of S. aureus in a US study were found to resist
everything but vancomycin.

VRE

In a frightening development in the late 1980s, resistance to
vancomycin — the last resort of some multi-resistant MRSA —
was discovered in the ordinary enterococcus germ found normally
in the gut and closely related to the staphylococcus germ. The
vancomycin-resistant enterococcus (VRE) can be a serious threat
to hospital patients if they infect sites away from their normal
habitat.

Between 1989 and 1991 VRE strains emerged in 20 hospitals
in New York City. Of the first 100 victims surveyed, 98 caught the
infection in hospitals, and 42 of them died. For 19 of them, the
VRE was the direct cause of death. When bacterial samples were
taken from 21 of these cases and examined, 19 were found to be
resistant to all available drugs

In 1994 VRE was found in all of Greater New York City’s
large hospitals. The bug was also found in London and Sheffield
in England, and Ancona in Italy. A Centre of Disease Control
survey of important US hospitals that year found that about 8 per
cent of all reported enterococcus infections involved vancomycin
resistance.

A scientist in Britain proved in 1992 that vancomycin
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resistance can be transferred from enterococcus to S. aureus in the
laboratory. Alarmed, he quickly destroyed all his stock of the now-
invulnerable staph germs. But it is only a matter of time before the
VRE transmits its resistance factor over to the staph germ.

Staph and enterococcus germs meet everyday on bandages,
scalp and hospital linen. Should the staph become resistant to
vancomycin, ‘wed have a public-health nightmare, said Robert
Gaynes of the Centre for Disease Control and Prevention, as
reported in a Newsweek article (7 March 1994). It will then be
virtually untreatable.

Streptococcus killer

The same transfer can happen to the Streptococcus germ which
exists naturally in about 10 per cent of people, usually staying at
the back of the throat or lungs without causing too much trouble.
At most it causes a sore throat (‘strep throat], especially in children).
Called Streptococcus pneumoniae or pneumococcus, it can turn
nasty and cause ear infection, tonsillitis and meningitis in children
and scarlet fever. In hospitals it can infect surgical wounds and
cause pneumonia.

Significant drug resistance only showed up in the 1970s. But
its spread since then has been rapid. By the late 1980s over 20 per
cent of S. pneumoniae strains in areas as far apart as Alaska, South
Africa and Chile were penicillin resistant. In the UK, the Public
Health Laboratory Service’s Laboratory of Hospital Infection
reported that intermediate or full penicillin resistance for the
country rose from 21 per cent of all strains tested in 1987 to 41 per
cent in 1992. Its monitoring system also found similar increases
for other antibiotics like erythromycin (6 to 25 per cent) and
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trimethoprim (19 to 43 per cent) in the same period.

In Spain, Madrid’s Pneumococcus Laboratory reported a six-
fold rise in penicillin resistance among S. pneumoniae strains
from hospitals all over Spain from 1979 (6 per cent) to 1988 (38
per cent).

Multiple-drug resistance in the strep family of germs first
appeared in the late 1970s. One particularly vicious strain,
called 19A, was traced to Durban, South Africa, in 1977 when
it first emerged in a hospital. Five children were stricken, three
died. This 19A germ was resistant to 13 antibiotics: penicillin,
ampicillin, cephalothin, carbenicillin, streptomycin, methicillin,
cloxacillin, erythromycin, clindamycin, gentamicin, fusidic
acid, chloramphenicol, and tetracycline. It was found to be only
vulnerable to rifampicin.

Nonetheless, the mutant germ managed to infect dozens of
children in the paediatric ward and hospital staft, and a ward of
measles patients, killing three people. Though the hospital took
rigorous measures by dosing all the infected with rifampicin and
scrubbing down the wards, the strain survived and escaped.

In 1978 a survey of Johannesburg’s six top hospitals showed
over half of all pneumonia patients carried the 19A strain: while in
Durban it was found in 15 per cent of all such cases.

Ten years later, according to bacteriologist Alexander Tomasz
at New York’s Rockefeller University, the mutant surfaced in
Europe: Spain, Hungary and England and then in the US.

By the 1990s it has become common to find strains worldwide
that can resist six different classes of antibiotics like aminogly-
cosides, chloramphenicol, erythromycin, and all penicillins. Re-
searchers are wondering when nature will take its course to pro-
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duce the invulnerable vancomycin-resistant strain.

"You can go into a hospital and you will have a 4 in a 100
chance of getting an infection you've never had before, while
in the hospital; said University of California researcher Mark
Lappe. ‘In some hospitals the odds are 1 in 10. What you will get
in that hospital will be much worse than what you would have
been contaminated with at home. They are the most tenacious
organisms you can imagine. They can survive in the detergent.
They can actually live on a bar of soap. These are organisms that
are part of our endgame’ (Quoted in Laurie Garrett’s The Coming
Plague.)

In fact many experts now warn that it is likely an untreatable
plague — an Andromeda strain — will emerge and cause epidemics
in hospitals.

“You can’t continue to pump these antibiotics in over years and
years without expecting consequences, said Dr William Greene, an
infections-disease specialist at University Medical at Stony Brook,
New York. ‘“These organisms have been evolving for millennia and
they will continue to do so’



Supergerms in
Malaysian hospitals

LECTURER AHMAD bin Osman, 45, fractured his leg in two
places when he was knocked off his motorbike by a lorry in May
1987. He was admitted to a general hospital in Selangor where
what followed was medical neglect. Said Ahmad, ‘It was 12 hours
before they operated on me. If it hadn’t been for a friend of mine
pressuring them, I might have been there longer’

It was later discovered that the surgeons had not cleaned the
wound properly — there were traces of sand still lodged in it. What
resulted was an infection which prevented the bone from setting.

From the GH, Ahmad requested a transfer to Penang where
he lives. When he got to the GH there, the wound had become
infected by then. Because the infection had spread to his bone,
killing a section of it, surgeons had to graft bone from his hip to
the gap in his leg. A metal plate was also inserted into his leg to
help the bone set. But under it the infection continued to fester. On
his discharge, he was given a bottleful of pills. “These antibiotics
will prevent your leg from getting infected, he was told.

Later on, he discovered that these antibiotics were the same
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standard low-dosage variety that GH doles out to most outpatients,
under the ‘live now, pay later’ philosophy that having a broad-
spectrum antibiotic is better than having no antibiotics at all,
regardless of the consequences.

These pills will cure a sore throat, but they will do nothing
against the bacteria in your leg, Ahmad was told by another doctor.
In fact the possibility was there that the bacteria would multiply
after their weaker counterparts had been eliminated.

After arriving at the GH one day and seeing he was number
103 in the queue, Ahmad decided to take himself and his festering
leg to a leading private hospital. During his time there he had
four separate bacterial cultures to identify the germs causing
his infection. He was started on his third type of antibiotics, an
expensive drug called Amplicox (a compound of penicillinase-
sensitive ampicillin and the penicillinase-resistant cloxacillin)
because of complications caused by resistant bacteria.

% % %

Ahmad is lucky because others have died from complications
arising from supergerm infections. Dangerous antibiotic-resistant
bacteria have also invaded Malaysian hospitals, causing the
closure of some surgical operation theatres. These supergerms in
the hospitals float in the air, cling invisibly to walls and clothes
and skin of hospital staff and patients. They creep into surgical
wounds, and into the lungs of elderly or weak patients, causing
terminal infections.

According to a nurse in a Penang private hospital, there are
cases of stubborn infections that will not go away. ‘Doctors have to
use all types of antibiotics. But these are chronic cases. They come
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back again and again with the same infection. For those who can't
afford the long treatment, they usually discharge themselves and
seek treatment elsewhere’

“This is a serious problem which I think all units in the
hospital suffer from, said a doctor at a general hospital. ‘If these
bacteria infect a patient, and even the expensive antibiotics fail, the
consequences are fatal’

Just take neighbouring Singapore: in 1992, 21 people died of
bacterial infection they picked up while being treated for other
illnesses in two hospitals. The figure should be even higher because
the other hospitals in Singapore refused to reveal how many of
their patients had been infected with drug-resistant germs like the
MRSA.

In Toa Payoh Hospital 102 patients were infected with MRSA
in 1992. In 1991-1992 Kandang Kerbau Hospital had an average
of 50 cases. In all 560 out of 67,916 adult patients were infected
after being admitted. Also, 673 new-born babies out of 29,865
were infected. In 1993 the Toa Payoh Hospital’s infection rate
was 2.8 per cent. Also surveys showed that year that about 5 per
cent of patients at National University Hospital acquired hospital
infections. (The Centre for Disease Control in Atlanta in the US
puts the rate of hospital-acquired infections at between 4 and 6 per
cent in the country.)

Figures in Malaysia are harder to come by. Nonetheless two
Universiti Teknologi Malaysia researchers of the Department of
Chemistry, Sallehuddin Hamdan and Dr Wan Azlina Ahmad,
stated that epidemiological studies showed a greater frequency
in antibiotic-resistant bacteria occurring due to widespread use
of the drugs. In their study, they collected 42 strains of bacteria



Supergerms in Malaysian hospitals 61

discharged into the Johor straits from the Sultanah Aminah
General Hospital’s wastewater treatment plant. All the strains were
resistant to at least one of the six antibiotics tested (ampicillin,
tetracycline, chloramphenicol, streptomycin, spectinomycin,
and kanamycin). Eighty-three per cent of them were found to be
resistant to ampicillin, one of the most commonly used antibiotics
of the hospital.

Then again Professor Dr Azman K.E. Lim of Universiti
Kebangsaan Malaysia’s Medical Faculty conducted a joint study
with the Ministry of Health (reported in December 1992) on six
government hospitals. Their conclusion was there was abuse of
antibiotics in treating patients giving rise to drug resistance in
infections.

However, the Ministry of Health's policy has been to downplay
the situation in the country. In February 1990, a newspaper (Star)
reported that a special baby care unit in a general hospital in
Selangor was seriously infected by MRSA. The toll was an average
of three deaths a week in a ward of 40 babies. CAP rang up the
hospital and was referred to the Health Ministry. A spokeswoman
there said that there was some truth in the report though it was
not as serious as portrayed. She added that the MRSA infection
was normal’ and usually affects premature babies. It was, to
her, common in most hospitals and that the public need not
worry. Admitting that MRSA infection in Malaysian hospitals is
common and normal only shows the extent and seriousness of the
situation.

But it cannot be denied or explained away. In 1987 another
general hospital in Selangor closed all of its 10 main operation
theatres to ‘clean’ them at a cost of half a million ringgit. The GH
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admitted that the incidence of post-operative infections had risen
above the normal 2 per cent rate, but it refused to say how far. Even
a 2 per cent rate means 20 patients a month at the GH alone are
getting infected, and the number could be higher. As early as 1983,
an outbreak of resistant meningitis at a Perak GH resulted in at
least seven deaths among newborn babies, an eye-witness source
told CAP. This outbreak was never reported.

While the ‘clean-up’ operation progressed at the GH, the
Heart Unit was temporarily moved to a leading hospital in KL. A
surgeon there, however, claimed that hospital was also plagued by
these supergerms which caused the death of some patients.

According to the Institute for Medical Research, its Division
of Bacteriology was ‘actively participating’ in a Health System
Research project on Hospital Infection Control, launched in June
1990 after a pilot study was done in Seremban GH. Six hospitals
were earmarked: Malacca, Kuantan, Alor Setar, Johore Bahru,
Terengganu and Kuching General Hospitals. Its aim was to reduce
hospital-acquired infections by 30 per cent at the end of the three-
year study.

Another programme, begun in 1991, involved disinfection and
sterilisation, together with educating hospital staff in the practices.
But carrying out strict measures means extra effort, cost and
training. Are they effectively being implemented in the hospitals?

In one hospital, no measures seemed to have been taken in
1993, according to one of CAP’s informants. While she was staying
in a Class Two ward, she happened to notice a sign above her
neighbour’s bed. It stated that her neighbour was a MRSA case.
When she found out what the term meant — and the implications
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— she had herself transferred to a private hospital.

So apparently, other than a ‘helpful’ sign and notice of
precautionary measures pinned outside that open ward, the staft
took no extra measures to contain the MRSA germs — thus putting
themselves and their patients at risk.

* % %

Though no figures are available, according to IMR researchers
involved, the resistance rate amongst hospitals was high.

‘T have no doubt that the antibiotic-resistance situation in
Malaysia is as acute as that in England or the US, if not worse,
since in Malaysia antibiotics are freely available for use in animals
and humans, said Dr Koh Chong Lek of University of Malaya’s
Department of Genetics and Molecular Biology.






PART TWO:
How germs learnt to fight back

It is not as though medical science had not been forewarned. Even in
the early days of antibiotics, the drugs’ apparent weakness, or rather
the germs’ ability to mutate or resist, was already apparent. As early
as 1945, British bacteriologist Alexander Fleming who discovered
penicillin warned that the drug if misused would lead to the selection
and propagation of penicillin-resistant germs. He himself had grown
such mutant germs in his laboratory by using stepped-up doses of
the antibiotic.
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Attack by invisible invaders

THE ATTACK could come from the least expected quarter: a
passer-by coughing and sneezing, a mosquito feeding on your
arm, lunch, or even a sexual tryst.

If you were unlucky, you could have caught a common cold
or flu from the passer-by; dengue fever or malaria if the mosquito
was infected; food poisoning if the lunch was contaminated; and
gonorrhoea or even HIV if you took no precautions and your
partner was infected.

No matter what we do or where we are, we are constantly
bombarded by organisms invisible to the eye — bacteria, viruses,
protozoa, among others. All but freshly cooked or sterilised food,
drinks, soil, dust and air are clustered with microorganisms. In
the first place, our body itself is home to zillions of them on our
skin, in our mouth, nose, genital tract and gut and other orifices.
Just our skin and gut alone can host 10" (one hundred thousand
billion) of them — roughly 10 times the total number of all the
cells that make up our body.

And what keeps us healthy most of the time is the fact that
these large populations of our personal microorganisms that
inhabit us keep the rest of the potentially harmful ones in check,
so that they don’t cause problems. In a healthy person, friendly
bacteria outnumber the potentially nasty ones in a ratio of four
or five to one. So if for some reason one group of bacteria starts to
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multiply faster than the rest, the other groups will try to put a stop
to that.

Our natural defences

But by themselves our good bacteria can only do so much to
keep harmful microorganisms in check. Nature has equipped
our body with its own natural defences. For instance, the skin
stops bacteria from penetrating inside. Mucus membranes of
our mouth, intestines, genital tracts, and urinary outlets prevent
microorganisms from sticking on the surface and breeding in
these areas. Hair lining our nasal cavities keeps out germs and
other foreign organisms.

The easiest way for foreign microbes to enter our body is
through the mouth, especially with food and drink. Most are
killed by lysozyme and other enzymes in our saliva, while those
that manage to reach the stomach are finished off by the acid in the
stomach juices. However, some may survive if their number had
been overwhelming in the first place. We may then fall sick if these
germs turn out to be harmful, like those causing cholera, typhoid
or dysentery.

Consider what happens when you eat some food contami-
nated with harmful bacteria and your own intestinal flora
can’'t overpower them. You will most probably begin vomiting
and developing diarrhoea as your body tries to get rid of these
unwanted visitors, especially if they produce substances poisonous
to your system: enzymes that can dissolve cell walls or toxins that
can kill the stomach cells.

The diarrhoea is the body’s response to these toxins that irritate
and kill your stomach and gut cells, or prevent the absorption
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of water. As a result, the stomach and tract undergo cramps,
producing a lot of fluid in an attempt to wash out these toxins and
germs. That is how dehydration occurs so fast in cholera.

A vital part of our natural defences is our immune system
whose basic job is to keep foreign material out of the body. Its
agents like the white blood cells patrol our vessels on the lookout
for outside invaders like bacteria and viruses.

We can realise how vital the immune system is to us when we
consider the devastating disease AIDS which destroys the body’s
immune cells. As a result, the body is left defenceless in resisting
attack by all sorts of microorganisms.

In a healthy person, this variety of parasites, fungi, yeasts,
viruses and bacteria pose little danger of infection. In fact, healthy
people can carry potentially harmful germs (like Bordetella
pertussis which causes whooping cough or streptococcus strains
giving rise to sore throats, tonsillitis, even pneumonia) in their
throats without falling ill — these are held at bay by their hosts’
immune system.

Soourresistancetoattack mainlydepends on ourbody’s defense
mechanism. We are likely to succumb to bad bacteria when our
resistance is down, for example, when we are undernourished or
stressed. When we cannot fight them, one single germ can multiply
into a colony of nearly 17 million in 24 hours. Still it needs a large
number to make an impact — millions to produce enough toxins
to start an illness, to digest enough tissue, to cripple an organ by
creating holes and abscesses with their enzymes. Toxins that can
paralyse our nerves or block the intestinal cells from absorbing
water (as in the case of cholera).

The bacteria themselves can invade a tissue, reproducing
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in such great numbers that they jam up the organ, stopping its
function. Think of the clogged lungs in people having pneumonia.
However, for the most pathogenic germs, only 10 to 100 are needed
to start an infection. In the extreme case, just a few tubercle bacilli
in the lungs of a susceptible victim will be enough to multiply and
start tuberculosis.

If our defence mechanism is effective, the infection may
remain localised or temporary, or be at a state where symptoms
and signs never become apparent to us, that is, we do not notice
them. Minor infections are usually sealed off as abscesses or boils
filled with pus — a combination of live and dead bacteria, and our
own dead white cells. Or our tonsils act as barriers, preventing
microbes from going further into the body. We realise it when
they become inflamed and painful. Other lymph glands in our
armpits, groin, spleen and elbows could similarly swell up and
become tender to the touch as the immune cells fight the invaders
on their home ground. Another sign that our body’s defence forces
are waging war is when our body temperature rises to try to kill off
the microbes. All these are responses of the immune system trying
to stop the infection from spreading.

The symptoms and signs of bacterial infection depend on
the site of the infection and the type and virulence of the germs
causing it.

When you cut your finger
So what happens when we cut our finger and some potentially
harmful bacteria happen to get into the wound?

A battle against infection takes place there as the body’s army
of specialist white cells are called in to sterilise the wound and
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allow healing to take place: the first to sound the alarm are inducer
T cells (or helper T cells), alerting the other white cells about the
enemy. A series of defenders are then called in. For instance, big
macrophage cells rush in to swallow and digest the germs. Killer
T cells throw themselves at the invaders, releasing chemicals to
finish them off.

Also on call to help the T cells are the B lymphocytes found
in the lymph glands. Once triggered, they begin to produce and
secrete a series of specific antibodies (or immunoglobulins). These
antibodies head for the microbes, causing them to clump together.
Immobilised, they are then easily set upon by the attacking white
cells. At hand to help these antibodies are granulocytes Like the
macrophages, they love to gobble up bacteria which have been
bound up by the antibodies.

To bring all these fighting forces faster to the wound, the blood
vessels in that area dilate to allow better blood flow. That is overseen
by one of the antibodies released by the B lymphocytes, called
immunoglobulin E (or IgE) — the one responsible for allergies.
As the vessels expand, their pores open more widely to allow the
fighting cells to pour into the tissue. This is why the cut becomes
inflamed.

Unfortunately, when the immune system unleashes its attack
on the germs, our innocent body cells may also be damaged. The
pus that forms in the wound is a mixture of these casualties, dead
white cells and bacteria.

Why they make us sick
While most infections are self-limiting — running their course and
then leaving, like a diarrhoeal attack— there are nonetheless a few
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malignant ones that can kill. In certain cases, like TB, the bacteria
can also live within cells in the lungs or bones. The immune system
has no choice but to attack these infected cells along with the
germs. Plague and typhoid germs are also capable of living and
breeding within human cells.

Even bacteria which are harmless living on the skin, in the gut
or bowel can cause infection and illness if they end up somewhere
else in the body, for example, the kidneys or fluid cushioning the
brain. Coliform is harmless in the intestine but if it gets into the
urinary tract, it causes inflammation of the kidney or bladder.

What if the ordinary staphylococci, found on the skin, enter
the bloodstream and thus get transported to every part of the body?
Blood poisoning occurs. If the victim is infirm and gets no medical
aid, blood poisoning occurs. The germs cause abscesses to boil up
in every internal organ, setting off the immune system response.
What occurs then are fevers, lowering of blood pressure, and other
adverse effects. In the attempt to destroy the invaders, some of the
body cells are conked out too. In the end the heart, lungs, blood
vessels, kidney and liver collapse as the blood pressure drops to
shock level. Death usually intervenes.

Sometimes the toxins released by these invaders harm the
body directly. A common example is the Staphylococcus aureus.
Certain strains of this germ produce a toxin that can resist heating
at 100°C for 20 minutes. So should we take in these germs, the toxin,
absorbed by our gut cells, stimulates the nerve ends to trigger off
spasms in our gut. As a result we feel nausea and vomiting occurs
within hours, sometimes accompanied by diarrhoea.

Another example is Corynebacterium diphtheriae that causes
diphtheria. Once the germ penetrates to the back of the throat, it
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secretes a powerful toxin that paralyses nerves, heart muscle and
kidney tissue.

In the ease of soil-living bacteria causing tetanus or lockjaw,
they secrete a poison which spreads from the site of the infected
wound. This acts on the nervous system, resulting in the jaw
tightening, then generalised muscle spasms, respiratory spasm
before paralysis occurs.

The germ causing gas gangrene is also commonly found in
soil and water. Once its spores get into a wound, they flourish.
Due to its toxin, the flesh starts to rot quickly. An extreme case is
that produced by Clostridium botulinum, causing botulism when
people eat infected canned or preserved meat or fish. The toxin is
one of the most deadly nerve poisons known to man.

Many of these germs not only produce toxins, they are able
to invade tissues rapidly and multiplying extensively. They are
helped by the enzymes they secrete that can break down blood
and tissue.

% % %

So before antibiotics came on the scene half a century ago,
victims had to simply put up with bacterial attacks and diseases,
relying only on their natural defences to fight off harmful invaders.
Death would be the outcome when the system failed to overcome
them. The miracle drug, antibiotics, changed all that.

The beauty of it was that it bypassed the immune system as the
first line of defence, and targeted only the infectious organisms —
leaving the body cells intact. Infections and epidemics could thus
be easily vanquished. Or so doctors thought. What medical science
failed to foresee or take into account was that these microorganisms

could fight back.
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What are bacteria?

Next to the virus, bacteria make up one of the most primitive
life forms on earth, so ancient that specimens have been dug
up in Precambrian rocks in South Africa and Rhodesia 3,000
million years old. They were present when the world was still
a churning airless mass of spewing volcanos.

As an example of these one-cell creatures, consider E.
coli, a rod-shaped intestinal bacterium. A cell wall maintains
the cell's structure while protecting the organism. At the
same time through it the germ can absorb nutrients and
expel waste. Within the wall is the nuclear material called
cytoplasm which contains a DNA chromosome with genetic
information to run the cell. Ribosomes or protein factories
dot the cytoplasm, marking the sites of protein synthesis.
Some bacteria like E. coli have tails or flagella which help
them move about. In adverse conditions, some survive by
forming spores which are bits of genetic material protected by
a thick coat. They lie dormant, for years even, till conditions
improve; then they spring to life and start functioning
normally and multiplying, some species requiring air, some
not.

These organisms are so small — about one thousandth
of an inch long — that one million of them are invisible in a
drop of water. In the best of conditions with plenty of food
and no competition from other bacteria, they can double
their number by cell division within 20 minutes. But in real-
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life conditions on the skin or gut where food is scarcer and
competition keener, they double about once every 12 to 24
hours.

Germs may be classified by their shapes. Those that
are round are called cocci. Rod-shaped ones are termed as
bacilli; while spirochaetes are coiled bacteria. If the cocci are
arranged in rows, they are referred to as streptococci. Those
in clumps are called staphylococci. Scientists also classify
them by the way different bacteria react to a staining process
(invented by H.C.J. Gram in the 1880s): gram-positive ones
absorb the dye, turning purple, while gram-negative ones do
not.

Depending on the species, bacteria have different
habits: they may be free-living and saprophytic, that is, living
in decaying organic matter; others are parasitic, needing to
depend on hosts for their nutrition; some can be pathogenic,
causing diseases in plants and animals. They obtain food
by breaking down material like simple sugars or organic
matter to obtain the elements like carbon, oxygen, hydrogen
or nitrogen they need to survive. It is their unique ability to
degrade organic matter that keeps the soil fertile.

What they have in common is their need to live together
in large colonies like ants or bees, working together as an
interactive unit to get food for growth and ensure survival
of their kind against other competing groups of bacteria
and other microorganisms. In these microbial wars, some
can produce chemicals which can kill and dissolve other
microbes in the vicinity. Penicillin was the first antibiotic
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discovered that was based on this discovery.

But through evolution defending microbes had long
since found ways to fend off such attacks through changes
in their genes. In turn attackers would respond by making
different chemicals, again these would be dismantled by the
defenders making corresponding adaptations to their genes.
So when we use antibiotics, we are merely speeding up, even
upsetting, the natural process.
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The miracle drug: too much of
a good thing

IN THE past, once people caught diseases, doctors could not
do much to help. Whatever they did, their remedies packed the
patients off faster to the grave. The common belief up to 18th-
century Europe was that disease was caused by evil spirits. To
ward off diseases like plague, exorcisms and amulets made of bits
of animal or even humans, and dung were resorted to.

In the first half of the 19th century, patients were usually
treated with purgatives and bled; while one TB cure consisted
of tying a trout to the patient’s chest. In the 1860s patients with
pneumonia were given opium, castor oil, chloroform, turpentine,
among other things. Even up to the 20th century, TB victims in
China were treated with pith balls soaked in the blood of executed
criminals.

As a result only those with stronger resistance could outlast
infections which simply ran their course, like pneumonia. For
those bacterial infections that could easily overcome the body’s
defence forces, death came easily after prolonged suffering: think
of tuberculosis, meningitis, plague and cholera, for example.

While better sanitation, diet and living standards saw to a
drop of disease rates, no real effective cure for bacterial disease
was found till this century.
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How did the discovery of antibiotics come about? Like most
great finds, it was by accident. The discovery hinged on the
fact that microbes are very competitive in the survival game in
competing for food. Many of them excrete substances that kill off
other colonies of neighbouring microbes.

This effect was first noted by bacteriologist Alexander
Fleming in London’s St Mary’s Hospital in 1928 when a culture
plate on which he was growing some Staphylococcus microbes was
accidentally contaminated by a mould from the air. He saw that
adjacent colonies of bacteria had been destroyed.

He isolated the mould and found that the fluid it secreted
could kill other bacteria. The active substance of the mould
— Penicillum notatum — was isolated and dubbed penicillin.
However, the discovery went unnoticed. It was only many years
later that scientists grasped its significance for use in medicine.

The breakthrough for antibacterials came with the first of the
sulpha drugs. Until then the best doctors had was antiseptics like
carbolic soap for external use. But being poisonous, they could not
be taken as medicine nor used on open wounds. Then in 1935, a
German company, I.G. Farbenindustrie, announced the discovery
of Prontosil, a red dye that could kill certain bacteria but leave
living tissue alone. Scientists later came up with the sulphonamide
component that was the active ingredient in killing germs. The
company’s research director, Dr Gerhard Domagk, realised its
value when his own daughter developed blood poisoning after
pricking her finger with a knitting needle. In those days that would
usually be fatal but Prontosil cured her.

This important discovery opened up a new avenue of research.
It showed that serious forms of infection, long thought of as
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incurable, could at last be treated. Consequently, scientists began
looking at penicillin again, neglected till then.

A group of Oxford scientists, led by Howard Florey and Ernst
Chain, began extracting and purifying penicillin from mould. The
results on sick patients were spectacular. In 1941, these scientists
first used it on an Oxford policeman, dying of staphyloccal
infection. The infection was arrested; but unfortunately, the supply
of penicillin ran out. The victim, who rallied initially, died.

By 1943, the government and pharmaceutical firms in the US
were convinced enough by the drug’s efficacy to begin production
onalarge scaleand in time to be widely used in the World War going
on. It was reported that even a backyard operation in Brooklyn
was turning out this drug in old whiskey bottles. In World War I
hundreds of thousands of soldiers had died from infected wounds.
More would have died in the latter part of World War II but for
penicillin.

So precious it was then, doctors had to recycle the drug
excreted in their patients’ urine. By 1944 it was introduced among
civilians. Even in small, crude amounts, for the first time patients
could be rescued from the brink of death by merely swallowing it
or receiving injections. With such spectacular results, no wonder
it was called a ‘wonder drug’ That year Fleming was hailed as one
of the great scientists of the 20th century, appearing on Time cover
with the story of his find told and retold in the media.

Thus were antibiotics launched. The race was on by drug
companies to cash in on this new field of medicine. Scenting
the vast commercial possibilities, these companies began
screening and sifting through soil, dust and mould collected by
their representatives throughout the world to search for more
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useful fungi and other microorganisms like the one from which
penicillin was derived. In 1943, streptomycin, the first broad-
spectrum antibiotic was discovered by Selman Waksman and
his group at Rutgers University in collaboration with Merck and
Company. Microbiologist Paul Burkholder of Yale University in
collaboration with Parke Davis Company announced the finding
of chloramphenicol. Aureomycin (now called chlortetracycline,
the first of the tetracyclines to be found) was produced in 1948
by Lederle Laboratories; terramycin by Pfizer in 1950. The
introduction of these new drugs signaled the start of the antibiotic
boom for the next two decades.

Hailed with enthusiasm as miracle cures for almost every
ill, these drugs were casually misused. When penicillin was first
introduced to the US public in the 1940s, there was no control over
its claims. Now we know it can only treat certain diseases; then, this
cure-all was believed to be able to cure cancer and viral diseases. It
was even sold over-the-counter and widely advertised in popular
magazines as a miracle drug. It was even added to salves, throat
lozenges, nasal ointments, and even cosmetic creams, thanks to
the public demand for this wonderful cure that saved so many
lives.

Up to the 1970s. during the antibiotic era doctors believed
medicine had triumphed over infectious microorganisms and that
total victory against the diseases they caused was just a matter
of time. The terrifying diseases that stalked people since biblical
times — tuberculosis, syphilis, bubonic plague — could now be
stalled. Except for the developing world with its chronic bouts of
TB, cholera and typhoid mainly due to poor sanitation, bacterial
infections in the developed countries were thought to be a thing of



80 PART TWO

the past or at least to be fading away gradually.

Many pharmaceutical companies left off the search for new
antibiotics and even left the field completely to concentrate on
other more lucrative drugs Even in medical schools the subject
of infectious diseases was a declining speciality: heart disease and
cancer became more fashionable and relevant topics.

Then in the mid-1970s — just 30 years or so after the discovery
of antibiotics — the miracle began to slowly unravel. More and
more patients began suffering reversals as the drugs did not seem
to be working. Nonetheless, doctors had been keeping one move
ahead, by switching to another drug given the wide range of
antibiotics.

But over the past years the widespread and indiscriminate
use of these drugs saw to some bacteria developing multiple-
drug resistance. As a result doctors began running out of effective
antibiotics.

Contrary to what many doctors believed, these drugs had not
spelt doom for the microbes. What happened was that these germs
fought back, evolving and generating resistant strains that rendered
one by one of the antibiotics useless. And diseases, regarded as
curable even in the early 1980s, started making a comeback as the
killers they once were.
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How do antibiotics act?

An antibiotic was originally taken to mean a chemical
substance produced by a microorganism such as a fungus or
bacterium that kills or inhibits the growth of other species
of microorganisms. Today the term antibiotic has been
popularised to mean any drug (natural or synthesised)
used to treat infections caused by bacteria and other
microorganisms.

There are six main groups commonly prescribed
(penicillins; tetracyclines; sulphonamides and trimethoprim;
cephalosporins; erythromycin; and quinolones) which act
against different types of bacteria.

Unlike antiseptics like carbolic soap which are useless
against germs inside the body (they kill more white cells
which fight the germs rather than the germs themselves),
antibiotics kill bacteria or prevent them from multiplying,
giving the body a chance to mount its own defence. Their
success hinges on the fact that the structure and function
of the invading microorganism differ from those of human
cells.

Unlike human or mammalian cells, bacteria have thick
cell walls to protect themselves. Should the wall be broken,
the cell bursts and the bacterium dies. Some spherical
bacteria like streptococci which cause sore throats and wound
infections can take pressures of up to 20 atmospheres. Their
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strength is due to the cross- linking of molecules forming the
cell wall.

Yet an antibiotic like penicillin is able to insert itself into
the building process of the wall, causing it, as the bacterium
grows, to weaken then rupture.

Other antibiotics work in different ways, mainly by
blocking essential metabolic steps. One type can disrupt
the germ in the synthesis of proteins. Another can disturb
the replication of the genetic material of the cell. Hence the
germs cannot multiply and the body’s natural defences can
take over to operate successfully. Because human cells use
different biological processes, they are not attacked by the
antibiotic. Examples of those drugs which disrupt protein
synthesis in bacteria are tetracyclines, erythromycin, and
aminoglycosides (including streptomycin) while rifampicin,
quinolones, and metronidazole inhibit gene function in
germs. Quinolones, among the newest antibiotics to be
developed, cause the DNA in the cell to uncoil by disrupting
the enzyme in the germ responsible for keeping the long
ribbons of DNA neatly tucked within the cell wall. As a result,
the cell cannot function normally and it dies.

Some antibiotics can attack a wide range of bacteria — hence
their name: broad-spectrum antibiotics. Others, however,
target just one or a few types and are referred to as narrow-
spectrum antibiotics.

However, antibiotics are useless against viruses, the
smallest of the microorganisms. As these microbes live within
the cells of their host, it is very difficult to find or design a

PART TWO
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drug that will selectively target the virus but leave the host
cell undamaged.

And though antibiotics can act directly upon invading
microbes, there is still the troublesome issue of side-effects.
An ideal antibiotic would leave no effect on the body. But
such an ideal doesn’t exist. In fact there is a frightening
list of unwanted side-effects caused by these drugs.
Chloramphenicol, for example, affects a small percentage of
users (about 1 in 40,0000 in causing bone marrow damage;
while streptomycin. especially at high doses, can cause
deafness. (See Appendices for adverse reactions.)
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The problem of resistance

BACTERIA WERE one of the first life forms to colonise the earth.
Due to their uncanny capacity to adapt and evolve, they have
survived till today and done so well they have flourished in almost
every environmental niche: in the soil, sludgy river beds and sea
beds, in and on all other life forms. For instance, the top 6 inches
of an acre of typical fertile soil can contain over 2 tons of bacteria
(plus some fungi, algae and protozoa). Life on this planet would
be impossible without these agents of decay since decay is part of
the life cycle.

By their degrading action, they keep soil fertile in nutrients
from dead animal and vegetable matter. They also form a
cosy relationship with certain leguminous plants, converting
atmospheric nitrogen into food for their host. They serve us in
food production by turning fruit juice into wine and dough into
bread, for example. Large colonies of bacteria in our gut help
break up our undigested food, the fats, sugars and proteins. (That
is why antibiotic treatment which removes these useful colonies in
the gut can result in constipation, cramps and gas as digestion is
impaired.) More directly, they help to manufacture vitamins like
B12, essential for healthy blood and proper functioning of our
nervous system.

As for diseases some of them cause, it is all too easy to view
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these bad bacteria as evil pathogens out to destroy other life forms,
when, after all, they — like us — are merely trying to survive and
reproduce. The sickness and death they produce in us happen to
be by-products.

Adapt or die

That they have survived millions of years show their extraordinary
ability to cope with changes. Antibiotics might just be one more
milestone in their evolutionary journey.

Microbes and other microorganisms perfectly illustrate
Darwin’s theory of evolution. Like all life forms they constantly
evolve and adapt to changing conditions in the environment. The
more changes, the more they adapt.

In any species, new traits are always appearing spontaneously
through mutations in the creature’s genetic material. Some of the
traits may be harmful or useless. The useful ones give the creature
an advantage over the others. So its kind will predominate when
it breeds and become more and more common in the population.
In this case we can see that antibiotic resistance is such a trait for a
germ in a hostile environment of drugs.

This point is well-illustrated in a study conducted by Main
Cometta at the Centre Hospitalier Universitaire in Lausanne,
Switzerland. It showed thatincrease in antibiotic useisaccompanied
by an increase in antibiotic resistance. In the study Dr Cometta and
his colleagues monitored a large group of cancer patients treated
with fluroquinolones — among the newest types of antibiotics
developed. (Their cancer treatment had left them with a weakened
immune system — vulnerable to infections — hence their need
for antibiotics.) Between 1983 and 1993, the researchers tested the
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patients” E. coli germs for resistance to 5 types of fluroquinolones.
Between 1983 and 1990, all strains tested were easily killed by these
drugs. But from 1991 onwards, 11 of 40 tested strains (28 per cent)
were resistant to all five drugs.

How did bacteria get to acquire resistance to these wonder
drugs?

Each time these drugs were used, not only were the unfriendly
microbes wiped out, but their competitors — our personal,
friendly colonies of bacteria in the gut and other places — were
destroyed too. However, a few hardy ones might survive in spite
of the antibiotic and multiply, unchecked by the others which have
all been killed. The process is speeded up with the frequent or
prolonged use of a particular antibiotic.

Those that survive do so because they have genes conferring
resistance to antibiotics, something that the original colony did
not have. With the other competing colonies also gone, these
survivors can easily multiply and pass on their resistant genes to
their offspring.

In the aspect of multiplication, bacteria have two distinct
advantages in the evolutionary process over animals: time and
flexibility. A new generation of animal can only appear every few
years. In the case of bacteria, as often as every 20 minutes.

Promiscuous gene swapping

Besides being able to multiply by splitting in two each time, bacteria
can ‘mate’ with others in its colony or with even different species.
More astounding, they can pass bits of their hereditary material
from bacterium to bacterium which has nothing to do with cell
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HOW ANTIBIOTIC RESISTANCE HAPPENS

Antibiotic resistance results from gene action. Bacteria acquire
genes conferring resistance in any of three ways.

Spontaneous DNA Mutation

Bacterial DNA (genetic material) may mutate (change) sponta-
neously [indicated by starburst.] Drug-resistant tuberculosis
arises this way.

Transformation

One bacterium may take up DNA from another bacterium in a
form of microbial sex called transformation.Penicillin-resistant
gonorrhoea results from transformation.

Plasmid Transmission

Most frightening is resistance acquired from a small circle of
DNA called a plasmid, which can flit from one type of bacterium
to another. A single plasmid can provide a slew of different

resistances.
Source: FDA Consumer, September 1995.
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division or reproduction. In this process there is a promiscuous
swap of genetic material.

Unlike the relatively slow and inefficient process of mutation,
the genetic exchange of genes from one bacterium to another is
quicker. When two microbes get together, drawn by a chemical
attractant released by one, they touch and open pores and
exchange plasmids — small rings made up of strands of DNA.
(For example, streptococci and staphylococci are able to produce
these sex pheromones to attract their own kind or other kinds of
bacteria.) These plasmids carry a wide range of information to
help the bacteria in adverse conditions. They exist as independent
units, apart from the chromosome, and they can replicate at will.

If the DNA transferred on a plasmid contains a gene that codes
for antibacterial resistance (called a resistance or R factor), then
this R factor is passed on to another bacterium. A single R factor
can impart resistance to several antibiotics.

That way when the cell later divides in replication, it passes
this newly acquired R factor to its progeny. So a resistance factor
can spread rapidly through a whole population. Such transfers can
occur between bacteria of different species and even of different
genera, equivalent to an exchange between a horse and a cow.
Thus a cholera germ can pick up resistance to an antibiotic like
tetracyline from an ordinary E. coli in the human gut when they
meet.

In another method called conjugation, one cell bearing a
plasmid produces a fine filament which reaches out to another
bacterium. On contact, the filament draws the two bacteria
together. The donor makes a copy of its plasmid (there may be
more than one plasmid) and passes it to the receiver. So both now
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have the same plasmids. This way plasmids bearing the R factor
find new recipients. This gene transfer helps the germ adapt to hard
times and environmental threats. This survivor can produce new
copies of its R factor as well as recruit new resistant neighbours.

LIVES OF A BUG

Antibiotics attack bacteria in several ways, such as dissolving
cell walls. But sometimes, by chance,a bacterium acquires a trait
that fights back against the antibiotic, making the microbe

resistant to the drug. Resistance

gene

Dissolve

DNA loop
cell wall

(plasmid)

DNA s
to
pro{)ein ‘r‘
production "f)
Block <
instructions for  Ordinary cell Resistant cell
protein synthesis
Antibiotic attack: When it Superbug: If a bacterium
works, the drug can destroy develops a genetic mutation,
the germ’s cell wall,or wreck it can strengthen its cell wall to
its ability to produce keep the antibiotic out, break
life-sustaining proteins. apart the drug or protect its genes

and protein-making machinery.

Source: Newsweek

Ever since antibiotics have been in use, microorganisms
have been able to fight back, thanks to the role plasmids play. A
germ can carry none or as few as one, or as many as a thousand
copies of these self-replicating, independent genetic units, with
each plasmid bearing a range of 3 to 300 genes each. Using these
plasmids, bacteria can resort to a variety of ingenious methods to
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outwit their drug attackers. The genetic information carried on the
plasmid allows innovation: the germ can thus come up with new
functions and new products like enzymes to fight. These cannot
be done by their chromosome, which mainly regulates the life and
reproduction of the cell.

A germ can produce an enzyme which breaks apart and
destroys an antibiotic. For example, penicillinase produced by
staphylococcus neutralises penicillins. Or it produces another type
of enzyme to inactivate the antibiotic by its chemical modification
(shown by chloramphenicol resistance, for instance).

Others can strengthen their cell wall or change its structure to
keep out the drug. Or they can alter the site that the antibiotic would
have to lock in to attack — enterococcus does this to erythromycin
or vancomycin. Some protect their genes and protein-making
process by some mechanism or simply pump out the antibiotic,
which is what E. coli does to tetracycline.

Besides the use of plasmids, bacteria also have other ways of
picking up or releasing genes — thus helping resistance transfer to
occur readily and not having to wait for mutations.

e Transposons, yet smaller pieces of genetic material, can jump
from one bacterium to another. It is even more versatile than a
plasmid as it can move about more easily, by hitching onto a new
host chromosome or resident plasmid.

e Inanother process, gene transfer can occur when viruses carry
DNA oft which they have picked up after having infected other
microbes. These bacterial viruses (called phages) inject this stolen
DNA into other host bacteria.

e Some types of bacteria like pneumococcus (which causes
a form of pneumonia) can pick up pieces of free DNA released
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by dead or dying bacteria. The free DNA, bearing new genetic
information, is then incorporated into the pneumococcus’ DNA.

* % %

Widespread and non-selective use — such as treating minor
symptoms or dosing animal feed with antibiotics — has caused
the benefits the drugs offer to self-cancel out and whittle down
their efficiency. Yet scientists are also concerned with another issue
the use has set in motion: it has triggered what scientists call the
largest intervention in population genetics to date on this earth.
Its consequence is the worldwide spread of antibiotic-resistant
genes in bacterial populations everywhere. More and more, these
new breeds are becoming a predominant part of their species
throughout.

According to Dr Stuart Levy of Tuft University, ‘By introducing
large quantities of these drugs into the environment, we have
drastically altered the ecology of microbes. We have unwittingly
given a selective advantage to the resistant bacteria’

Given the ease of modern-day travel and migration, where
continents can be spanned within hours, carriers can freely spread
these strains of drug-resistant bacteria to all countries. We have
organisms now proliferating that never existed before in nature;
said University of California researcher Mark Lappe. ‘We have
selected them. We have organisms that probably caused a tenth of
a per cent of human disease in the past that now cause 20, 30 per
cent of the disease that we're seeing. We have changed the whole
face of the earth by the use of antibiotics’






PART THREE:
Who's to blame?

Who do we blame: the doctor for prescribing an antibiotic for a
common flu or the patient who expects — and demands — a pill
for every ill? Or the drug company for zealously promoting the
medicine as a cure-all in order to sell as much as possible against
rival products?

The indiscriminate use of antibiotics has undermined their
effectiveness, giving rise to drug resistance in disease-causing bacteria.
This phenomenon is not just confined to hospitals but has spread to
the population outside. The situation is even more pronounced in
developing countries. Given their lax restrictions, antibiotics are sold
in black markets and in pharmacies over the counter to people who
can afford them and use them as they please by under- or overdosing
themselves.

The abuse is fostered by the drug companies which justify their
excessive promotion and unethical marketing practices by arguing
that they are only following the regulations of these countries.
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Doctors are part of the problem

CASE I: Three-year-old Azizah had a toothache which caused her
upper lip to swell. Her father took her to a general practitioner.
He came away with four items in the prescription: a multivitamin
(Incremin with iron syrup), Bonjela cream, an antibiotic, and a
painkiller. And a hefty bill of RM25. He could understand the
painkiller, but why the antibiotic or multivitamins for toothache?

Case 2: An executive in his mid-thirties developed a stomach
upset and diarrhoea after a meal. He consulted his company
doctor. He left the clinic with six little white packets — two types of
antibiotics, two types of painkillers (Ponstan and Panadol), a small
white pill for diarrhoea, and a pink tablet to be chewed three times
a day. He was flabbergasted. ‘I thought I only needed something to
control the diarrhoea until I got home’

Case 3: Nalini, a housewife, went to see her doctor for a
cough and a sore throat. Her nose was also blocked and she had
a headache. She went home with seven types of medication — an
antibiotic, a painkiller, cough mixture, a pill to clear the phlegm,
another little pill to clear the blocked nose. lozenges to suck, and
one medicine to inhale. A classic case of ‘a pill for every ill’ Nalini
was given medicine for every symptom that she complained of.
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Overprescription is the norm
The common factor in all these cases above is too many drugs —
especially antibiotics.

A just-in-case mentality can lead some doctors to resort to
antibiotics. This is because it is difficult to distinguish whether
certain illnesses are caused by viruses or bacteria. Since some
bacterial infections can become more serious if not treated early,
many doctors choose to play safe and prescribe antibiotics ‘just in
case’ the cause is bacterial. This only contributes to drug resistance,
a far more serious condition than the original ailment.

Overprescription is the norm rather than the exception
in Malaysia when too many drugs are given that are not really
necessary. When CAP interviewed a GP in 1988, what he had to
say about medical practice in this country is damning and has
been confirmed by several other doctors even today.

‘About 90 per cent of GPs overprescribe, [although] there is
much less pressure to do in government hospitals. Competition
for patients in urban areas is so fierce that doctors don't take the
time to diagnose. They don’t look for causes, but just treat the
symptoms with a battery of different drugs, knowing that at least
one will probably remove the symptom’

How do indiscriminate and rampant use of antibiotics develop?
According to Universiti Kebangsaan Malaysia Professor Dr Azman
K. E. Lim, ‘Every doctor wants to cure his patient’s ailment fast
and this may persuade him to prescribe antibiotics even though
he may be aware it is not a bacterial infection. These GPs might
think they work ‘miracles’ and might give them an edge over other
doctors in the competition for patients.
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This situation is frightening because some doctors regard
antibiotics as an effective and relatively safe group of drugs.

Because of that, they might inappropriately and irrationally
prescribe these drugs for viral infections (like coughs, colds and
viral fevers) as a ‘just in case, even though it is totally unnecessary
since antibiotics don't act on viruses and fungi.

In many cases these doctors give these drugs for minor
bacterial infections that would normally get better without
treatment. According to Dr S. Srinivasan of the All India Institute
for Medical Sciences, over 70 per cent of illnesses are self-limiting,
that is, they will heal without any medication. He cited the example
of diarrhoea which is usually caused by viruses. “There is no role
for drugs except in dysentery. Yet we find more than 90 per cent of
diarrhoea cases are treated with antibiotics’

Are government hospitals any better?

However, the situation at the government hospitals is hardly
any better. A 1992 study (a joint effort by Universiti Kebangsaan
Malaysia and the Health Ministry) conducted at six government
hospitals reveals that Malaysians are taking far more antibiotics
than they need to. Why? It showed that there had been abuse of
antibiotics in treating patients because doctors were prescribing
them excessively.

Studies both local and abroad show that even in cases when
these drugs are called for, doctors sometimes prescribe unsuitable
ones, or give unsuitable dosage and duration. For example, a
former intern at a general hospital recounted dealing with a doctor
whose standard procedure was to give penicillin jabs four times a
day or even drips for his warded patients at any sign of infection.
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This abuse arose, according to Professor Dr Azman (of the
Microbiology and Medical Immunology Department), who
conducted the study, because of the doctor’s lack of knowledge and
skill, and of the doctor’s assumption that antibiotics were effective
and safe for all, among other things. His study among medical
students of the local universities showed that education on the use
of antibiotics was insufficient.

Aggravating the situation is the lack of funds which forces
general hospital pharmacies to give out the same low-dosage broad-
spectrum antibiotics to most of their outpatients. This is contrary
to standard practice in much of the world to start an antibiotics
regime with the narrowest drugs before escalating to broader
forms to outwit the mutating, increasingly resistant bacteria.

Also short courses of therapy, using less of the antibiotic may
not cure the disease. The result is just as bad as overdosage or long-
term therapy. In both cases, resistant forms of the disease-causing
germs may emerge and increase in numbers. Once these mutant
forms are established, subsequent treatment with that antibiotic
will work less well or even fail. Worse, these resistant forms could
spread to other hospital patients.

It is a case of ‘live now, pay later’ If the mild ailment can be
cured for the time being, the potentially fatal implications are
ignored. The problem is, the patient is not just gambling with
his life but the lives of others he will expose to the now resistant
bacteria.

The experience of salesman Jaafar, a 45-year-old diabetic,
illustrates the point of ‘live now, pay later’ very well. In March 1992,
plagued by a serious case of boils on his back, he was warded at a
general hospital and treated with its standard antibiotics. Though
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he was discharged six weeks later, not all the germs causing the
infection had been killed. These fought back, causing recurrent
infections of other parts of his body.

When his feet became infected in October that year, he was
adamant about not returning to GH. He was treated at a private
hospital in Penang with antibiotics but no antibiotic-sensitivity
test was done. Then barely two months later, one part near his
belly became infected. Showing up at another private hospital, he
was operated upon to drain the pus. For the first time, the bacteria
were tested for antibiotic resistance: five standard antibiotics were
showed to be no longer effective. Doctors then put him on a course
of one that the bacteria were sensitive to. His infection has not
recurred since then.

Some of the expensive private hospitals here claim their
methods preclude the development of resistant strains. ‘We always
culture the bacteria and prescribe the correct antibiotic, and we do
regular checks to ensure that it remains the correct antibiotic, said
one doctor to CAP.

However, the cost of ‘the correct antibiotic’ can be prohibitive,
running into thousands of ringgit. In the case of Encik Jaafar, he
was charged over RM6,000 for his last treatment. While the rich
can afford this kind of treatment the GH is unable to offer similar
drugs to its patients.

Overprescription also occurs abroad
However, this indiscriminate use, or rather misuse of antibiotics is
not a new problem — not even in the West.

For example, in Britain antibiotics are very popular with
doctors: one in every six prescriptions is for these drugs. In 1988,
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52 million prescriptions for antibiotics were written — up from 46
million in 1978 (up by 13 per cent). Recent figures show an even
heftier increase: according to the Parliamentary Office of Science
and Technology, the figure increased by 62 per cent in the decade
before 1994.

About one third of all UK hospital patients receive at least one
antibioticand in abouthalf of these cases, the drugisinappropriately
prescribed. Similarly, a Canadian study found one third to half of
the antibiotics prescribed in hospitals inappropriate.

Since the 1970s, US researchers have concluded that 50 to 60
percent of all outpatient prescriptions are inappropriate. Also that
7 out of 10 Americans receive antibiotics when they consult their
doctors for common colds. According to the American College of
Physicians’ Health and Public Policy Committee, as many as 64
per cent of antibiotic prescriptions in hospitals are unnecessary or
include inappropriate dosages.

Doctors have been known to turn to drug companies, following
the lead of their medical representatives in the latest drugs to use.
The pharmaceutical companies, having spent hundreds of millions
of dollars’ worth of advertising, are obviously biased when it comes
to pushing their brands.

Mass marketing, to recoup the costs of developing the new
products, leads to them becoming a fad, popular with physicians
and patients in the know.

As a result the trend is all too familiar in many countries,
especially industrialised countries like Japan, the US, and UK. The
pattern of prescribing has shifted from old, cheap faithfuls such
as penicillins, tetracyclines, and sulphonamides to newer, more
expensive, and more heavily promoted drugs like quinolones,
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cephalosporins, and macrolides. Though impartial sources always
recommend doctors to stick to well-proven and established
narrow-spectrum drugs and keep the newer broad-spectrum ones
for those fewer patients who are allergic to standard ones or who
have drug-resistant infections.

To make matters worse, antibiotics are also given
prophylactically to prevent infections — a ‘just in case’ measure
in case infection crops up — especially after surgery. This practice
leaves more room for error, and in some instances, misuse. For
example, in a study of over 50 hospitals in Pennsylvania, US, in the
late 1970s, researchers found that patients were given antibiotics
for their entire hospital stay instead of for short periods before
and during surgery. Such a blatant misuse could only lead to the
killing off of susceptible harmless bacteria that usually protect the
patient from invasion of other harmful varieties. Thus it leads to
the selection and fostering of antibiotic-resistant strains which can
spread to other patients and staff. Nowadays antibiotic prophylaxis
is generally not recommended for ‘clean’ operations where risk of
infection is low.

However, though some of the blame mustbe placed onirrational
prescribing or overprescribing, others are just as reprehensible: the
patient, the drug company, and the animal feed industry, as we
shall see in the following chapters.
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Patients are to blame too

IT is not enough to blame the doctor alone for inappropriate
prescribing of antibiotics. The fault also rests with the patient who
is both the victim and culprit.

When doctors prescribe antibiotics unnecessarily, it could
be due to patient pressure and expectation. In many instances
patients may insist on receiving drugs, that is, a pill for every ill.
This could be because some of them may have had experience in
the past when antibiotics helped their ailment. So they think these
drugs are efficacious for all of their problems.

One such patient interviewed is an accountant in his early
50s who believes such a drug works wonders to stop his flu from
developing. ‘At the first sign of my feeling under, I ask my GP for
a course of antibiotics. I can’t afford to take days off to be sick,
what with my work piled up. His GP cooperates, by compliantly
prescribing him a course each time.

Of course a responsible doctor might refuse their request —
explaining that their ailments were caused by viruses and that no
antibiotic, no matter how new or expensive, could kill a virus. But
the patients would simply go to another, more compliant, doctor,
willing to prescribe an antibiotic.

Many people, and a great majority are parents, have this belief
that every illness has to be treated with one or more drugs — the
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more the better for their money’s worth. They would treat such
doctors who didn’t hand out prescriptions readily with suspicion.

Though an uphill task, it is the duty of doctors to educate their
patients about the dangers of taking antibiotics unnecessarily.
Naturally if more doctors take the trouble to explain, the problem
of patients demanding these drugs for every ill would be lessened
since more people would become aware of the risks involved.

However, this dangerous practice of asking for more drugs
will continue so long as the myth of cure-all drugs among patients
— and within the medical profession too — is harboured.

Even if the doctor were to dispense these drugs correctly, it
does not mean they will be used correctly. Studies suggest that a
third of patients in the US fail to use the drugs as prescribed. And
according to an Institute of Medical Research report, Malaysians
were notorious for misusing antibiotics.

Many would stop taking their medication after a few days
when they feel better — when the antibiotic has killed of most of
the susceptible microbes but not the hardy ones. These are left to
flourish due to the stoppage. Besides being harder to treat, these
resistant germs can then spread through the community.

According to doctors, many Malaysians seemed ignorant or
apathetic. Forgetfulness, inconvenience and laziness contributed
to their stopping the course prematurely, to their missing doses
and not taking them regularly on time.

Many others also suffer from misconceptions. Take
Madam Cheah, a grandmother. ‘Once the doctor gave me
antibiotics when I was sick. I took a few. Then I decided these pills
weren't doing me any good. So I stopped taking them. Lucky thing
I did. These antibiotics are very bad drugs’
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The principle behind the use of antibiotics is to maintain a
certain level of the drug in the blood that is lethal enough to kill off
the invading bacteria. If this lethal level is not maintained (that is,
the patient stops the course or misses a dose or two), the invading
bacteria begin to overpower the force of the drug to render it
useless. If a number of resistant microbes are also able to flourish,
the infection will flare up again, but this time treating it with the
same antibiotic may not contain it.

One private GP said he was tired of constantly reminding his
patients to complete the course prescribed within the stipulated
hours and days. But there seemed to be no other way as patients
often returned a week or more later with the same problem. A
different type of antibiotic would then have to be prescribed and
reminders issued again.

And how many doctors would explain and tell the patient
to come back? And worse, how many patients would go back to
the same doctor if they didn't get immediate results or suffered a
relapse?

The trouble is, many Malaysians suffer from the doctor-hopping
syndrome. They want a quick fix. If they do not get an immediate
cure, they hop from one doctor to another — with maybe a bomoh
or sinseh in between — until their symptoms disappear. If they do
not get a clutch of different coloured pills at each visit, they feel
they are not getting their money’s worth.

Besides quitting treatment early or doctor-hopping, some
patients may save their unused drugs to take later. They may use
medication left over from treatment of a previous infection to self-
medicate a subsequent minor complaint. Apart from the fact that
the medication may not be suitable for the second complaint, this
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continued pressure on bacteria that are susceptible to the drug
allows the increase or selection of resistant bacteria. For instance,
a mother might innocently hand out a couple of her leftover
antibiotics to her children with a sore throat and a cold.

Others might pass these pills around like vitamins. People on
trips might take a fellow traveller’s antibiotics. thinking these pills
will protect them from an illness, not knowing the harm in ‘playing
doctor’ — when all they do is to encourage drug resistance.

Also the danger in stockpiling antibiotics for later use lies
in the fact that certain of these drugs are no longer effective or
even safe if outdated. For example, tetracycline decomposes to a
chemical after some time that could cause liver damage.

The problem arises because antibiotics are so easily available
outside the doctor’s clinic. This situation is apparent in developing
countries where lax enforcement and regulations lead to over-the-
counter sale of prescribed drugs. For example, a study in Nigeria
found that all of the 500 members of the public surveyed and 73
per cent of university students interviewed admitted to having
used antibiotics at least once for a variety of symptoms before
consulting a doctor.

Where poverty is rife, patients sometimes can’t afford a full
course. So underdosing is common in many Third World countries.
Not only is it ineffective, it is conducive to drug resistance. For
example, in one Manila district, almost 90 per cent of antibiotic
purchases were for 10 or less tablets/capsules. Researchers found
that in a Bangladeshi rural community, half the purchases were in
amounts that were enough for just one day’s dose. According to Dr
Stuart Levy of Tuft University, in a study of outpatients in Aceh,
Indonesia, 25 per cent of patients prescribed antibiotics bought
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only half the amount of the drugs prescribed.

In Malaysia the easy availability is encouraged by the lack of
strict enforcement by the Health Ministry.

In 1988, CAP did a survey and found four out of 10 medical
halls in Penang selling unmarked antibiotic pills. Such sale is
illegal as antibiotics are class B poisons which need a doctor’s
prescription.

Many people regard these kedai ubat as a cheap and discreet
alternative to seeing a doctor and getting a prescription. In these
shops, antibiotics of all strengths are available at a range of prices.
And it is the customer who decides what he needs and for how
long or short a course he wants. Some sellers aspire to professional
heights and will give useless advice on the length of the course.
‘You take three or four a day for one or two weeks, said one.

When shown some of the capsules obtained, a pharmacist
described them as generic varieties of known antibiotics. What this
means is that the shopkeeper stuffs the capsules himself: anything
could be inside — there is no way of being sure.

These medical halls are contributing to the increase of resistant
strains of bacteria. It is a simple equation — the more people who
abuse antibiotics, the greater the chance a resistant strain will
develop that renders that antibiotic useless to everyone. For the
shopkeeper who dispenses these drugs, it is a lucrative business.
For the customer, it is a quick, one-shot answer to ill health.

In 1987, the pharmacy enforcement unit seized RM1.47
million worth of pills from unlicensed medical halls throughout
the country; 266 were prosecuted. It may be encouraging but a
survey the following year showed that not enough is being done
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or else the CAP officer would not have been able to obtain four
different kinds of antibiotics illegally in one afternoon.

So self-medicating consumers are not innocent victims
of the phenomenon of drug resistance. Now that we know that
the resistance factor can pass easily to others, we can see that
individual abuse leads directly to collective resistance in society.
First, by misusing antibiotics, he causes the selection of antibiotic
resistance to occur with his own bacterial flora. By shedding these
mutant germs to others — other inpatients and staff in the hospital,
his own family, colleagues, and chance contacts — he adds these
resistant forms of bacteria to the environment and causes the ever-
expanding pool of these intractable organisms in the community.
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Drug companies — for health
or the profit motive?

‘People who run drug companies are not bishops, they
are businessmen. A spokesman for a drug company
(quoted in Cured to Death,by Arabella Melville
and Colin Johnson)

DRUG COMPANIES run a good business. They are among the top-
earners with steady profits and growth, popular with shareholders
and governments alike. These companies have an established track
record and reputation for their aggressive and unethical promotion
of their drugs.

Their prime motive — to make more profits — has seen to a
global marketplace that is running out of control, cluttered with an
increasing number of products that are inappropriate, irrational,
needlessly expensive, or even useless. According to a report by
the World Health Organisation, ‘there is an inherent conflict of
interest between the legitimate business goals of manufacturers
and the social, medical and economic needs of providers and the
public to select and use drugs in the most rational way’

What happens is the promotion of the concept of a pill for
every ill. Another strategy is to try to widen the indications for
their products, that is, claims are made beyond what the drugs can
do — even false, misleading or unsubstantiated claims.

And where antibiotics are concerned, the profits are
stupendous. The global market for these drugs alone was worth
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US$22 billion in 1993. By 2000, the market is expected to reach
US$40 billion. In Malaysia, 1993 imports of antibiotics (including
those in veterinary products) cost over RM85 million — up 100
per cent since 1982 — with penicillins taking up 28 per cent of
the total. These drugs made up 14 per cent of all medicinal and
pharmaceutical products for both human and animal use.

And now that antibiotic resistance is prevalent round the
world, it simply means more money for their coffers. Because the
first antibiotic prescribed often fails, the patient has to be put on
several others or even hospitalised in grave cases. This adds about
US$100 to US$200 million to health-care costs in the US alone
where the total US antibiotics market costs about US$6 billion a
year.

And the more the phenomenon of resistance spreads, the
more pharmaceutical companies have to invest in new antibiotic
research — money that they can recoup with the charging of very
high prices for the latest drugs. The latest drugs can cost over
US$500 a day for treatment! Take centoxin which is used to treat
septic shock or cardiovascular collapse caused by bacteria spread in
hospitals. Manufactured by the latest technique in biotechnology,
it costs some £2,000 a dose.

In the US in 1989 over US$1.1 billion was spent on just five
newest — and expensive — oral antibiotics alone (ciprofloxacin:
Cipro by Miles/Bayer; norfloxacin: Noroxin by Merck, Sharp
and Dohme; amoxycillin/clavulanate: Augmentin by SmithKline
Beecham; cefuroxime axetil: Ceftin by Glaxo; and cefaclor: Ceclor
by Eli Lilly).

But not all diseases get the same attention. A study by the UK
Department of Health, for instance, found that research was being



Drug companies — for health or the profit motive? 109

‘directed towards commercial returns rather than therapeutic
need. Drug companies plough in huge funds for research and
development only if they can recoup their costs.

Diseases like drug-resistant tuberculosis or malaria that afflict
the poverty-stricken in Third World countries do not merit their
attention. “To be very cynical about it, tropical diseases are not
very good business because people afflicted with them have no
money, says a senior product manager at Swiss company Ciba-
Geigy. ‘Most people with TB are so poor they either get drugs for
free or die’ The corporations are there to make profits: so their
commercial interests outweigh that of public interest. In this they
are not held accountable or bound by any code of ethics as shown
by some of their business practices detailed below.

Me-too products

There are some 700 chemical compounds that make up the basis
of modern medicine. These are sold in the world market under
approximately 50,000 different brand names — an average of 70
brands per compound.

In India alone the drug market has 70,000 preparations
compared to WHO’s list of 250 essential drugs.

When a successful formulation of a medication comes into the
market, other companies usually try to cash in on it by producing
a similar product to have a market share — the company chemist/
pharmacist would have introduced some minor changes in the
chemical structure of the older, accepted product. So the new drug
will have the same therapeutic effect and yet qualify for its own
patent.

Or a company could have a product A that has been doing well
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in the market. But given time sales begin to fall. To revive flagging
sales, the company comes up with product B with a new name
and packaging, and a slightly different formulation. Marketed as
an improvement over A, it takes over from the older version.

This is shown clearly in the case of antibiotics. In the WHO
Essential Drug List, there are only 20 antibiotics but there are over
200 antibiotic preparations sold in Malaysia. This baftling array
can only generate confusion among prescribers.

Because there are so many drugs sold that are similar, the
competition among companies to push their own brands is fierce.
What results is uncontrolled drug promotion, leading to a pill-
for-every-ill syndrome and the irrational use of drugs. Who bears
the brunt but the patient: unnecessary adverse reactions and
consequently antibiotic resistance. extra expenses, hospitalisation,
and even needless deaths can only be expected.

Irrational products
The me-too practice has also given rise to a multitude of irrational
products. The most common is the combination products. These
usually are made up of two or more drugs: for example, a sulpha
drug plus an antibiotic or an anti-histamine plus an antibiotic or
two antibiotics for which the company’s patents have run out. They
are formulated and marketed under a new brand name and their
superiority over other brands is extolled in expensive campaigns.
One example is the combination product containing an-
tibiotics to fight diarrhoea. A dangerous and useless practice.
since experts point out that most diarrhoea is caused by viruses
which are unaffected by antibiotics. Even where a bacterial cause
is indicated in a simple diarrhoeal problem. antibiotics and
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sulphonamides are generally unnecessary because the complaint
will in most cases resolve quickly without the need for drugs. Yet
nearly two out of every three antidiarrhoeal preparations sold in
12 countries in Latin America in 1990 contained an antibiotic.
Similarly, a survey carried out in 1989 showed that nearly one out
of two antidiarrhoeal products in Third World countries contained

an unnecessary antibiotic.

Dumping of banned products

Some companies, the less scrupulous ones, can go further in
unethical practices. For example, let’s say one of their products
is marketed and widely prescribed in the developed countries.
In time, serious and frequent adverse reactions are discovered,
resulting in the product being banned or restricted. Unfortunately,
the company has invested in large stocks of it. A lot of time, research
and money have been spent in developing it; and the plant is still
churning out more. What is to be done? Simple: export the drug
to poorer countries where regulations and restrictions are more
lax, where doctors have no information (like pharmacopeia) to
rely on but company handouts and publications, and where the
company has a large, hardworking team of sales representatives to
boost sales.

Authors Dr Arabella Melville and Colin .Johnson cited an
example in their book Cured to Death involving the potent but
dangerous antibiotic chloramphenicol. In Japan it has been
estimated to have caused over 10,000 deaths from aplastic
anaemia, one of the adverse reactions the drug causes. When
limitations on its use were introduced in 1975, exports of the drug
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to Asian countries, especially Taiwan, rose sharply just after these
restrictions came into force.

According to the Working Group on Health and Development
(WEMOS) in Amsterdam, 75 products (including some antibiotics)
which had been pulled out or banned in one or more European
countries were identified in the Third World in 1991. Perhaps it’s
accepted business practice that life is cheaper there.

Sharing profits with hospitals

The companies also work with the complicity ofhospitalsina variety
of kick-back schemes. For example, the spread of MRSA in Japan
(see Chapter 7) is directly linked to the longstanding dependence
of hospitals there on income from drug prescriptions.

Japanese doctors allegedly prescribe three times more
antibiotics per patient than their Western counterparts. Not only
that, the drugs they use tend to be the expensive, broad-spectrum
types like second- and third-generation cephalosporins, which
carry a higher profit margin than oral penicillins. The drug
companies encourage this practice — as it means more profits for
them too.

The reason it worked so well was due to the medical fee system,
in which prescriptions were covered by the public health insurance
fund. Doctors were paid an official price for drugs regardless of
their real cost. At the same time, to encourage doctors to dispense
their products, the drug companies offered doctors generous
discounts of up to 24 per cent of the drug official prices. Doctors
or hospitals could thus pocket the difference. The more drugs a
doctor or hospital sells, the higher the profit margin.

Also profit margins for expensive drugs like cephalosporins
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make up a large part of a hospital’s income. The value of this
discount scheme is estimated at £7 billion each year. In 1988
Japan’s market for injectable antibiotics amounted to about £1.7
billion; cephalosporins accounted for 71 per cent of the total,
compared to about 24-55 per cent in the US and Europe. Thus
it is not surprising that these overprescribed cephalosporins, on
the market since the last decade, have now no effect on the MRSA
despite their broad antimicrobial spectrum. In a move to shake
up this scheme between drug companies and hospitals, the Health
Ministry has barred drug manufacturers from directly fixing prices
with health institutions, giving wholesalers the right instead.

Marketing ploys
The conflict between public interest and marketing becomes
apparent once a drug becomes available on the market. The
company wants returns on the product as quickly as possible
given the stiff competition, with the company spending at least
20 per cent of sales on pushing its products — twice more than on
research and development. The question we should ask is how far
should these companies go in encouraging the use of their drugs?

Usually the drug maker is forced into heavy promotion to
recoup research and development costs within only six or seven
years after a new drug is introduced. In Australia, drug companies
spend A$200 million every year just to market their products. The
sum represents almost A$10,000 a year spent on attempting to
win each of Australia’s 21,000 GPs. This is 50 per cent more than
allowed by law in the UK for marketing.

In Japan, there are an estimated 43,000 drug salesmen and
almost as many wholesaler representatives. An average Japanese
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doctor receives 450 sales calls a year.

In Britain the pharmaceutical industry also realises the
importance of bringing new products to the attention of GPs. As
a result, about two million visits are paid by sales representatives,
with the average GP receiving some 62 visits a year.

How receptive are the doctors to the sales pitch to use the
higher priced new medicines? Take quinolones, among the latest
antibiotics to be developed in the 1980s. Yet they already accounted
for 15 per cent of the world’s antibiotic market in 1990. Americans
spend US$700,000 a day on just one type, ciprofloxacin. In 1989 it
was the fourth most commonly prescribed antibiotic in the US —
with over five million prescriptions at a cost of US$248 million.

Yet according to clinicians in the US, much of the expenditure
is inappropriate. Would sales have been so high had it not been for
heavy promotion? In the first half of 1988. ciprofloxacin was the
second most advertised product.

Marketing is a big business with pharmaceutical companies.
In the US, it is a billion-dollar industry. Doctors are not the only
target, the drug-buying public too. So money and effort are going
into print ads and TV commercials, newspapers, magazines, TV
newscast, appearances by medical experts on the talk-show circuit.
The promotional tab itself has been given a conservative figure of
about US$5 billion.

A recent study (reported in the International Herald Tribune,
3 June 1992) by the University of California revealed that ads in
medical journalsare misleading about the safety and effectiveness of
new drugs. Their benefits are often exaggerated or unbalanced. And
especially in developing countries, these claims in the promotional
literature and ads are not regulated and certainly not in the interest
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of public health. Yet these ads and literature are the prime source
of information for doctors. For example, Malaysian doctors tend
to use either handouts they get from medical representatives or
the Drug Index for Malaysia and Singapore, published by the drug
companies themselves. According to the study, misinformation
could lead to the prescribing of inappropriate drugs. Drug
companies have also found an effective way to use the credibility
of medical journals for their own purposes by sponsoring or
subsidising the publication of supplements.

Take the case of ciprofloxacin. In the US the largest consumer-
governed health maintenance organisation (HMO) placed this
quinolone antibiotic on its formulary with specific use criteria.
They were concerned that intense promotion of this drug could
lead doctors to believe it would be suitable for most infections.

The Malaysian ad found in DIMS only bolsters this mis-
leading image: ‘Unknown pathogens, mixed infections, problem
organisms..., ‘High-performance quinolone for bacterial infection.
The list of indications that follow reads like a whos who of
infections: all, naturally, could be eradicated by this new cure-all
called ciprofloxacin.

Nowhere did the ad point out that this antibiotic, among
the newest to be developed, is inappropriate for unrestricted
use as a first-line drug. The connection between promotion and
inappropriate prescription is clear. A WHO expert committee
has suggested that a reserve list of fewer antibiotics like the third-
generation cephalosporins, quinolones and vancomycin be set
aside for specific indications such as infections caused by organisms
resistant to standard drugs and not be available for unrestricted
use.
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Unfortunately, irresponsible promotion and claims by these drug
companies are not only extended to GPs.

For many of the multinational companies, good profits need
not only be reaped from the market for sick humans. Another
lucrative field, for which the use of antibiotics has billions of
dollars’ worth of significance, lies with farm animals. Through their
aggressive promotions and advertisement, these companies have
convinced farmers to feed antibiotics routinely to their livestock,
sick or not. As a result the use of such drugs in the animal industry
has become rampant, as we shall see in Part Four.



PART FOUR:
Antibiotics in your meat

There is a discrepancy in the policy of health authorities who allow
antibiotics to be freely available to farmers to dose their livestock
without veterinary supervision, while restricting its use as medicine
for humans through doctors’ prescriptions.

Since these animals are routinely fed with antibiotics, not only
to prevent disease but to boost growth and weight gain, the bacteria
they harbour often become multiply resistant. This poses a health
hazard to people: farm workers coming in contact with the livestock,
butchers, housewives and cooks handling the meat, especially if it is
not fully cooked.

Scientists have showed that the resistance factor in these farm
animals’ bacteria can find its way into strains found in humans. So
these human bacteria in turn become immune to antibiotics. And
when that resistance gene eventually spreads to bacteria that cause
diseases, then treatment becomes a problem.
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The trouble with farm animals —
resistant germs

BROILER HOUSES, depending upon size, can stock from 5,000 to 40,000. The
chickens are slaughtered after seven weeks, in that time they multiply their weight
by 50 to 60 times. Their claws can be severely deformed and they often have burns
(the equivalent of bedsores) on hocks and breast. The overcrowding is so intense
in the last third of their lives that some birds cannot get to the water troughs and
are trampled and suffocated. These often have suffered from a heart attack called
in the trade Acute Death Syndrome.

It is difficult in this melee to clear the corpses and the living birds become
infected with botulism. The hock burns come from excreta-soaked, impacted
straw. Sick birds drink and excrete more. Salmonella leads to high water
consumption, another bacterium, Campylobacter, leads to enteritis. For their
short lives, this filthy litter is their home. They are grossly overweight, the bones
in their body are too fragile for them to stand properly.

Practices which most of us find appalling are continued in the name of
profit. Beef cattle now ... are fed on ‘chicken litter; that is, droppings, feathers,
bedding and wasted food. It is mixed with carbohydrate, potatoes or waste from
a cereal factory. The cattle are not much keen on this mixture and they have my
sympathy. But it isn’t only cattle: chickens too are given their own litter to eat,
hence the antibiotics and Salmonella bacteria are recycled endlessly and lodge in
the tissues in greater intensities.

“Trouble in the stock;, Colin Spencer,

The Guardian, 3 April 1987.

Would you have guessed such was the modern factory farming
found in the UK not too long ago? Whether such conditions
prevail nowadays or not, European surveys, published in 1993,
show that the Salmonella germ* is found in up to 75 per cent of
samples of chicken.

*It causes an acute infection shown by either food poisoning with gastroen-teritis (or
stomach infection), vomiting, and diarrhoea, or even by typhoid or paratyphoid fever.
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It has also been estimated that at least 35 per cent of all
factory-farmed chickens sold in Britain, Europe and the US are
contaminated with this germ.

According to authors Pete Singer and Jim Mason (Animal
Factories), US farm chickens typically suffer from retarded growth,
eye damage, blindness, lethargy, kidney damage, disturbed sexual
development, bone and muscle weakness, brain damage, paralysis,
internal bleeding, anaemia, and deformed beaks and joints.

Also the stress overcrowding, lack of exercise, and unnatural
conditions lead the animals to go mad with fear and hysteria,
with some pecking viciously at each other or in extreme cases to
eviscerate and eat each other.

A US government report found that over 90 per cent of chickens
from many flocks have chicken cancer. Living in a relentless state
of distress, as their autoimmune system becomes affected, they are
also prone to a whole range of infectious diseases.

How could such an appalling situation have occurred in the
first place? Simple: for profit and higher productivity; where the
‘main quality sought is remarkable weight gain without much
food consumption, thus allowing birds to be slaughtered as early
as possible in return for the least investment’ (quoted from Mark
Gold’s Assault and Battery).

Because these animals are not allowed to free range, to have
fresh grass, and high-fibre foods in natural conditions, they are
in a wretched state, vulnerable to a whole range of diseases and
infections. Is it any wonder that to prevent epidemics that wipe
out whole flocks — thereby causing farmers to incur heavy losses
or lose their investment — they heavily dose these animals with a
continuous battery of drugs to mask or counteract problems that
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would not have existed in the first place had it not been for the
unnatural practices and conditions?

Without the participation of the pharmaceutical industry,
farms would be overwhelmed in a flood of infectious diseases. As a
result, numerous chemicals are added in the feed or administered
in shots: anti-stress sedatives, energy boosters to work up the
animals’ appetite, anabolic steroids to build up their bodies and
speed up growth, hormones to fatten them and encourage fertility,
and even colouring agents to give their egg yolks that healthy,
golden colour and, of course, antibiotics.

Most of the major drug companies diversified into making
products for the farm industry as animal farming was a source of
big profits. How could fanners resist the promise of not only less
illness, but faster growth and weight gain, and increased fertility
of their stock? Stiff competition saw to aggressive advertisement
and promotion, which emphasised only the benefits while
dangers were simply not mentioned. It is not uncommon to find
ridiculous claims such as ‘Brand X [containing oxytetracycline*]
can widely eliminate pathogenic organisms while maintaining
natural intestinal flora or “The antibiotic that offers proven profit
insurance’

Doctors have been blamed for overdispensing antibiotics,
often needlessly. But for overprescription of these drugs, they
cannot hold a candle to farmers and the sales representatives of
drug and agricultural supply companies. In the US, for example,

farm animals receive 30 times more antibiotics (like penicillins

*  Itisabroad-spectrum drug, used to treat many serious human infections like typhoid

and is unsuitable for children below 12 years. It does a lot of damage to a wide range of
bacteria making up the normal population in the gut.
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and tetracyclines) than ordinary patients. About half of all the
antibiotics produced in that country are given to its 6 billion
animals.

It is an irony that while sick patients have to be prescribed
these drugs by qualified doctors, in the case of beasts and poultry,
no such regulation is needed. In 1985 over 90 per cent of the drugs
used for farm animals in the US were without any veterinarian’s
involvement. Farm workers could buy antibiotics directly from
feed stores or other suppliers.

Besides using antibiotics to prevent and control diseases and
epidemics, farmers use them regularly in the animal feed in lower
doses as growth and weight promoters.

In the 1950s researchers at Lederle Laboratories in the US
discovered that small amounts of antibiotics like chlortetracycline
(a member of the tetracycline family) in chicken feed led to a
significant increase in the growth rate and weight gain. Because
the amount used was small — about 1-5 ppm — this was viewed
by producers and government authorities as nutritional and not
therapeutic. The loophole led to the drugs being allowed to be sold
without prescription. They were usually added during manufacture
of the feed, and sold at stores as pre-mix. According to Stuart Levy
in his book The Antibiotic Paradox, about 15-17 million pounds
of antibiotics are used as weight promoters every year in the US
alone.

No scientist can yet show the direct link between weight gain
and antibiotics. But researchers believe that these drugs reduce
the levels of certain bacteria in the gut that compete for needed
nutrients. Or the drugs could remove those bacteria that interfere
with the animal’s ability to gain full value of the nutrition of the
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feed. Alternatively, the antibiotics may remove those bacteria
that suppress the growth of other intestinal types of bacteria that
produce useful nutrients for the animal. And given the unnatural,
stress-filled conditions of the factory farms, these drugs suppress
disease and infection by inhibiting harmful bacteria.

But this practice has come increasingly under fire in the West,
especially ever since a committee of British government-appointed
scientists and physicians put out the Swann Report in 1968. It
recommended strict new rules in UK, regulating the amount that
could be added to feedstuff.

FROM FARM TO YOU

6. When you fall sick 2. Not all bacteria
and the doctor treats are killed.Those that
you with antibiotics survive become
given to chicken earlier, — >\ resistant to
they will not cure you. N the antibiotic. /
L Q) =
< 6 ‘\\‘ ‘ N o% » QQ
\\\ o \ /\\ ( = (
A YA ®3e }J \/
1. Antibiotics are injected |nto
t chicken or mixed with feed and
eaten by chicken. l
/ \.,.1 -

@@9 \ @ 35 ) 3. The chicken
{l @, ‘ 1 j y /4 « is slaughtered
) [ [\l and serve to
5. Resistance can E humans.
transfer from one [
germ to another 4a.) Unless the meat is completely
by "jumping genes." cooked some resistant bacteria enter the body.
4b.) Antibiotics also enter the body.
In rare cases, they cause toxic
reactions. Some like Carbadox can cause cancer.




The trouble with farm animals 123

They showed that low doses for long periods caused resistant
bacteria to flourish in the animal’s flora, thus posing a risk to
humans who consume the meat.

Since then the use of such drugs used in human medicine
has been banned in England, in other European countries, and
Canada. In their place, antibacterial drugs not used for treating
humans were substituted. This is because since the last decade,
more and more evidence is accumulating that directly trace
resistant diseases in people to the same bacteria causing them
in animals and food products. Using a technique called plasmid
fingerprinting, researchers have been able to show that resistant
bacteria like Salmonella could move from farm animals into
food supply and cause serious, even fatal illnesses in people who
consume the food.

Scientist at the Centres for Disease Control (CDC) in Atlanta,
Georgia, reported that 90 per cent of resistant strains of Salmonella
could be traced to livestock successfully by this method. Here are
three examples:

e In 1983, 18 people in four Midwestern states in the US fell sick
after eating hamburgers contaminated with antibiotic-resistant
Salmonella newport. Eleven were hospitalised, and one died.
CDC researchers were able to trace the Salmonella germ in the
hamburger meat to a beef herd in a South Dakota farm that had
been fed low doses of chlortetracycline for growth promotion. The
Salmonella in the cattle was isolated and matched with that in the
hamburger not only by type but by the particular plasmid causing
multiresistance.

e Then in 1985 in California several hundred people developed
diarrhoea due to Salmonella newport after eating hamburgers.
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Two people died. These researchers again traced the bacteria by
its plasmid to a farm and a processing plant. The cattle had been
dosed regularly with penicillin and tetracycline.

e That year 200,000 people contracted resistant Salmonella
infection from drinking packaged milk in Illinois. The milk had
become contaminated due to a fault in the factory’s system, which
mixed the raw milk contaminated with the multiresistant strain
with the pasteurised milk.

In these cases, the chance of illness is greater in victims who
had also been on courses of antibiotics to which the Salmonella
germs are resistant. This was because the resistant strain has the
advantage, no matter how small their numbers. As the other
types of vulnerable bacteria are wiped out by the antibiotics, these
Salmonella germs can take over and proliferate, causing disease.
On the other hand, other healthy individuals not on antibiotics
might be unaffected as the numbers of infecting resistant bacteria
are too low.

As long ago as the mid-1970s, Dr Stuart Levy of Tufts
University carried out an experiment on a farm in Massachusetts.
Three hundred newly hatched chicks were divided in two lots. One
half were fed small amounts of oxytetracycline mixed in their food.
During the next nine months, his research group examined the
faeces of the chickens as well as of the farm workers and family in
the farmhouse. The other half of chickens and neighbours formed
the control group.

Within two to three days, most of the E. coli in the antibiotic-
fed chickens had turned resistant to tetracycline. In the next three
months, the E. coli also turned resistant to ampicillin, streptomycin,
and sulphonamides. These drugs were absent in the feed nor had
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they been used by the farm people.

After five to six months, one third of the intestinal E. coli of
the farm’s family members had become almost totally resistant
to tetracycline. By the end of six months, the E. coli had become
resistant to four to five other antibiotics.

The research group concluded that relatively small amounts
of antibiotics could not only change the intestinal flora of animals
but the flora of people on the farm. Longterm use would also lead
to bacteria gaining resistance to more than one antibiotic in use.

* % %

Thus people handling stock or meat carrying antibiotic-
resistant bacteria are likely to pick up these microorganisms and
past them to others unwittingly. The danger is to the community
as a whole rather than to specific individuals. As more and more
resistant bacteria appear among people in the community, the
less effective standard antibiotics become. So when outbreaks of
resistant infections occur, the community is helpless in the face of
these supergerms.

Given these findings, the publicin many countriesarebecoming
aware of the link between the use of antibiotics as growth promoters
and the appearance of resistant bacteria or infections through the
consumption of the meat. As more and more consumers demand
meat untainted by these drugs, legislators have moved to restrict
the drugging of animals, especially in Europe. Even farmers are
voluntarily withdrawing these antibiotics or replacing them with
those not used in human therapy.

However, US farmers and the animal feed and drug industry
still claim that growth promotion using antibiotics cannot breed
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resistance. They maintain there is no direct evidence showing a
definite link between disease-causing, antibiotic-resistant bacteria
and the use of antibiotics like penicillins and tetracyclines as growth
promoters in animals. Given their strong lobby, no legislative ban
has been issued in the States despite the stand by the National
Resources Defense Council. In 1985 the council declared that the
300 deaths and 270,000 cases of salmonella poisoning that occur
yearly in the US could be traced to the use of tetracyclines and
penicillins as growth stimulants.

In 1987, the Food and Drug Administration (FDA) contracted
with the National Academy of Sciences (NAS) to conduct the
risk assessment to human health associated with the practice of
feeding sub-therapeutic levels of antibiotics to animals for growth
promotion, feed efficiency and disease prevention. In 1989, NAS
announced that it ‘was unable to find a substantial body of direct
evidence that established the existence of a definite human health
hazard in the use of sub-therapeutic concentrations of penicillin
and the tetracyclines in animal feeds’ This was after NAS concluded
that ‘existing data had neither proved nor disproved the postulated
hazards to human health from sub-therapeutic antimicrobial
use in animal feeds’ — in 1978, after doing a study of the entire
antibiotics in animal feeds issue.

The stand of FDA (and the other regulatory bodies around the
world), which underestimates the adverse effects of antibiotics in
animal farming, does rouse suspicions.

The direct and indirect effects have been proved and yet the
matter is ‘being studied’ or ‘reviewed’ or ‘being considered.

Why?
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Rampant use of antibiotics in
Malaysian farms

CONSIDER MR Tan who owns a chicken farm in Penang. He
knows that the use of antibiotics in animals prior to slaughter
can mask signs of various diseases (to which chickens are prone).
Even serious salmonella diseases common in this country can be
suppressed and more important, not be detectable.

So when his chickens are down with a serious infection, he
quickly uses an antibiotic like chloramphenicol to treat them. But
he uses too low a dosage. He also does not know that it takes a five-
day course for the chickens to recover.

After two days when there are no signs of recovery, Mr Tan
switches to another antibiotic. Again, no quick cure.

Mr Tan starts to panic. He is afraid that the disease may spread
to all the birds on the farm. So he sells the sick chickens only a few
days after he has injected them with the antibiotics.

Both these antibiotics stay in the chickens’ tissue for around 14
days. Because of the short period between the day the drugs were
administered and the time the chickens were sold, there is a high
chance that the consumers will get a dose of antibiotics with their
dinner.

If the animal is slaughtered without any withdrawal period
— the time required between treating an animal with drugs and
sending it for slaughter — antibiotic residues will still be present in
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the flesh. These residues, when consumed, may cause serious side-
effects. For example, consumption of penicillin residue can cause
allergic reactions in some people.

Furthermore, because a low dose of antibiotics was used on
the chickens, it is not likely that all the bacteria were killed. Mutant
ones survive as they have developed resistance to the drugs used.
So when we eat the meat of these animals, the resistant bacteria
will enter our bodies if the meat is not cooked thoroughly. If these
hardy survivors turn out to be harmful, like salmonella germs,
then food poisoning can occur.

If these mutant, disease-causing germs cannot be killed by
standard antibiotics, then a simple illness they cause like food
poisoning can become a killer. People who are most vulnerable —
children, the aged or infirm — may die before doctors can find an
antibiotic that works.

Even if the resistant germs don't cause you to fall sick, they can
nonetheless multiply in your body, and transfer their antibiotic-
resistant factor to other unrelated bacteria in your body. (Refer to
Chapters 11 and 15.) Should you get an infection by other harmful
germs which have acquired drug resistance, then antibiotic
treatment may not work.

You might think Mr Tan’s example as a freak case. But it is
happening every day in Malaysian farms. This situation is due to
the lack of regulations and enforcement concerning the use of
drugs of animals.

Antibiotics in their food and water
CAP investigations since 1988 show that most pig and poultry
farmers in Penang and Bukit Mertajam are using antibiotics
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extensively — the standard ones commonly used on patients
in clinics and hospitals — both to prevent disease and to boost
growth and weight gain. What was telling were the ignorance and
carelessness about the use of these drugs and their effects.

For instance, in a pig and chicken farm on the island in 1988,
we found a variety of products containing antibiotics with trade
names like Norcillin, Trimosul (containing chloramphenicol),
Mecadox 100 Plus (containing carbadox*), Customix, Mycostatin
20 and Tylan 50.

These were all kept in a zinc-roofed shed which was fiercely
hot during the day. According to a USM pharmacy lecturer, if an
antibiotic is overheated, ‘the drug will either lose its effectiveness
or become more toxic. It could be dangerous’

On another farm that was breeding about 60,000 broiler
chickens, we found that antibiotics were also being used extensively
to make the animals grow fatter and faster. One worker said that
the antibiotics were mixed with the feed. The farm also used
enrofloxarine for treating salmonella infections, and injectable
penicillin and streptomycin.

Interviews with farmers showed that many did not how to
use antibiotics properly. One farmer said he ‘estimated’ the dose

*  In the 1988 CAP survey of animal farms, this antibacterial called carbadox
was found to be freely used by pig farmers who added it to the feed as a preventive
measure against swine dysentery, as a growth promoter, and to increase the weight.
It is banned in Australia. In 1985, UK government scientists advised that the drug
be banned because it is a genotoxic carcinogen — that is, it can potentially cause
cancer because it changes the human cell structure. In Malaysia, it is not even
classified as a poison in the Poison List 1983 or the Poison Ordinance 1952. That
year, in reply to CAP’s query over its permitted use, the Ministry of Health stated
that the drug was suitable and safe for animals, provided it was used according to
veterinary advice. But how many farmers seek or even follow veterinary advice?
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himself. He also stopped dosing his pigs a week before sale.
However, the antibiotics used by the farmers in general require a
withdrawal period of at least 14 days before slaughter. Some others
need a withdrawal period of 21 days.

Interviews with two government veterinarians in 1988
confirmed what we had already concluded: that the use of
antibiotics in animal farms is rampant. They expressed concern
over the excessive doses. “They dose their chickens with antibiotics
a few days before selling them off; said one of the doctors. “The
farmers do not follow our advice. There is nothing we can do
because we have no power to act’

CAP’s surveys in 1994 and 1995 showed that nothing had
changed: all the farmers we talked to were still zapping their animals
with antibiotics for growth promotion and disease prevention.

For example, one farmer near Bukit Mertajam mixes
tetracycline and erythromycin in the feed as growth promoters
and in the drinking water as a preventive measure. Another owner
of a breeder farm/hatchery nearby uses CTC (chlortetracycline)
to prevent his chicks from getting chronic respiratory and other
diseases; while one farmer in Nibong Tebal arranges with his local
feedmill to ready-mix the feed with antibiotics. He also buys extra
antibiotics from an agricultural supply store to use in the drinking
water and as extra doses in the feed for fear of diseases that could
wipe out his batch of chickens.

A CAP source also reported ‘that it is a common practice for
farmers to inject all their pigs, sick or not, with antibiotics — as
a precaution against illnesses. These drugs were bought from
pharmacies, unsupervised by vets’

In mid-1995 our field officers visited a chicken farm in Penang
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in a latest survey and found the animals were being reared in
extremely filthy conditions, amidst pools of accumulated droppings.
Such filth obviously exposes them to a host of infections. All the
chickens in the farm had either exposed skins or very few feathers.
According to a worker, they added antibiotics to the chicken feed
regularly to prevent and treat infections.

The chickens are reared in batches for 50 days before being
sold. Considering the long period of exposure to infections, the
amount of antibiotics used from day one must have been very high
indeed.

Is any ‘withdrawal period’ observed before the chickens are
sold off?

‘We don’t usually withdraw use [of antibiotics] just before sale
because this may cause the chickens to become infected. If the
chickens are diseased, we may not be able to sell them off; was the
reply.

Chickens are usually fed their own litter: feathers and other
unwanted parts of their own bodies, and wasted food. These are
all ground up and mixed in fresh feed. Ayamas, a dominant leader
in the chilled chicken industry, (slaughtering 75,000 to 80,000
birds on an ordinary day) does just that. According to its executive
chairman, ‘We use every part of the chicken. Nothing is wasted.

As a result, the antibiotics (and bacteria) are continually
recycled in the chickens, getting stored in their flesh in increasing
quantities.

* % %

According to the Food Regulations 1985, meat and milk must
not contain antibiotic residue. But all our surveys indicate that
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such residues are likely to be present in meat because farmers
don't usually observe a withdrawal period before selling off their
drugged livestock.

And what good would the Regulations be if the authorities do
not test and enforce them? In answer to our query in 1988, the
director of Health Services in the Penang City Council said his
department does not conduct tests to check on antibiotic residues
in meat. ‘We do not conduct these tests because there shouldn’t be
any antibiotics in the feed, he explained(!)
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Supergerms in our meat!

BUYING MEAT? You might not want to eat it if you know what it
contains and what it can do to your health.

CAPs latest tests show that many types of meat sold locally
(chicken, beef, mutton and pork) contain disease-causing
supergerms which are resistant to antibiotics.

In 1995, we bought 12 samples of fresh and frozen meat at
random from supermarkets and wet markets in Penang: 2 pork
samples, 4 of beef, 2 of mutton, and 4 of chicken.

We tested the meat for bacterial contamination. (See Chapter
4.) High levels of potential disease-causing germs were found: over
half of the 12 samples were contaminated with excessive levels of E.
coli derived from faecal waste. Half of the samples contained high
levels of Staph germs which can cause food poisoning. All of the
samples were contaminated with excessive amounts of Coliform,
bacteria derived from stomach and faecal waste sources. Five out
of the 12 samples showed a high plate count which measures the
general level of all kinds of bacteria.

We then isolated 3 different groups of bacteria from each
sample. With altogether 36 of these cultures, we subjected them
to an antibiotic sensitivity test. This test is to gauge how effective
an antibiotic is for killing bacteria. If that antibiotic cannot kill a
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particular group of germs, it means the drug will also not work
on people who are sick as a result of eating such bacteria-infected
meat, for example.

We chose two broad-spectrum antibiotics which are com-
monly used for a wide range of diseases in humans: amoxycillin
and ampicillin*. According to a doctor, these two antibiotics are
widely prescribed in private clinics and ampicillin (the cheaper of
the two drugs) is commonly used in government hospitals.

As shown by the test results, the antibiotic resistance problem

is serious:
Table 1: RESISTANCE
Pork  Beef Mutton  Chicken  Total
67% 42% 83% 58% 58%
Amoxycillin
trihydrate
Ampicillin 83% 92% 100% 75% 86%
trihydrate

*  Both belong to the penicillin family. Amoxycillin, for example, is used
for treating bone and joint infections, bronchitis, gastroenteritis, gonorrhoea,
mouth infections. pneumonia, typhoid and paratyphoid fever, and urinary
tract infections. Ampicillin is used for biliary-tract infections, bronchitis,
gastroenteritis (including E. coli enteritis, Salmonella enteritis), gonorrhoea,
listeriosis, meningitis, pneumonia, and blood poisoning, etc.
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Table 2: COMPLETE RESISTANCE

Pork Beef Mutton Chicken  Total

Amoxycillin -~ 0% 0% 0% 8% 2.8%
trihydrate

Ampicillin 33% 8% 33% 42% 28%
Trihydrate

The findings:

e A whopping 86 per cent of the bacteria samples were resistant
to ampicillin, while 58 per cent were resistant to amoxycillin. In
other words, ampicillin was only effective against a mere 14 per
cent of the bacteria samples, while amoxycillin was effective against
only 42 per cent of these samples.
e Our test results show that of the two antibiotics, ampicillin
was even less effective against the bacteria tested. Twenty-eight per
cent of the samples were completely resistant to the drug.
e The worst case was mutton, where all the samples were
resistant to ampicillin. As for complete resistance, 42 per cent of
the samples were completely resistant to the drug.
e As for amoxycillin, 2.8 per cent of the bacteria samples were
completely resistant. The completely resistant strain came from
the chicken samples, while mutton showed the highest percentage
for resistance to the drug, at 83 per cent.

This is not the first time that CAP has found meat harbouring
high levels of bacteria that are resistant to antibiotics.

Our earlier tests in 1988 also showed high levels of disease-
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causing bacteria in chicken, beef, mutton and pork. Of the 22
samples of fresh and frozen meat bought in supermarkets and
wet markets of Penang and KL, Salmonella germs were found in 7
samples (32 per cent). All but three of the samples were excessively
contaminated with Coliform. Eighteen of the samples (82 per cent)
showed a high plate count.

We also carried out another set of tests on chicken, pork, and
mutton sold in Penang wet markets. All five samples were found
harbouring four strains of disease-causing bacteria resistant to
common antibiotics.

CHICKEN: Penicillin failed to kill E. coli. Chloramphenicol
and neomycin showed little effect on E. coliand two other categories
of bacteria (gram-positive Cocci and gram-negative Coccobacilli).
Streptomycin and tetracycline were still effective against most of
the bacteria.

MUTTON: Three types of bacteria were completely resistant
to penicillin; while chloramphenicol and neomycin also had little
effect. Only tetracycline was effective against all strains.

PORK: The various kinds of bacteria were all resistant to
penicillin. Two other strains of bacteria were only slightly sensitive
to neomycin. Tetracycline and chloramphenicol had very little
effect on the E. coli in the pork. Neomycin was almost useless
against three other strains of bacteria. Only tetracycline was
effective against all strains.

Our findings in 1988 and 1995 tally with the 1984 study by
Dr Koh Chong Lek which showed a high incidence of antibiotic-
resistant bacteria in animals raised for food (published in the
Southeast Asia Journal of Tropical Medicine and Public Health).
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Unless there is action soon to control the use of antibiotics
on farms, the very meat we eat could encourage the spread of
antibiotic-resistant bacteria that could in turn result in the spread
of diseases that standard antibiotics cannot cure.
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Antibiotics galore in
‘animal health’ products

THE EMERGENCE of antibiotic resistant bacteriain meathasbeen
traced to the uncontrolled use of antibiotics — especially those
used in human medicine — in animal feed. And where Malaysia
is concerned, veterinary drugs and ‘animal health’ products are
imported and sold without much, if any, control.

In fact, it is a shopper’s paradise for the bewildered farmer
who wants something to prevent disease and boost growth and
weight gain in his animals. Diseased animals mean lost income. So
naturally he’s only too willing to zap his stock on a routine basis to
stop them from falling sick.

And since livestock production is a growing industry— it grew
from 734,000 tonnes in 1992 to an estimated 1.17 million tonnes
in 1994 — animal health can be a lucrative field, given the number
of companies that have jumped on the bandwagon to market and
distribute animal health and nutritional products.

It is also interesting to note that many of the multinational
drug companies have diversified into the billion-dollar animal
farming industry: ICI, Beechams, Ciba-Geig, Hoechst, Rhone-
Poulenc, Diethelm, Behn Meyer Bayer, Eli Lilly, and Pfizer are
some examples. So it is not surprising that antibiotics are one of
the main items imported by the pharmaceutical industry. In 1993,
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demand for just one antibiotic, ampicillin, was estimated at 28
tonnes.

CAP’s surveys since 1988 show that most of the antibiot-
ics sold for use in animal feed and health products are also the
standard antibiotics used to treat infections in sick people. As
early as 1988, CAP’s survey showed that many shops in Penang
dealing in veterinary products were already selling potent
antibiotics. For example, two shops in Bukit Mertajam were selling
mixtures containing tetracycline for RM75 to RM80 per kilogram.
Another shop in Butterworth was selling both tetracycline and
chloramphenicol.

In our latest survey in 1995, our officers visited a feed supply
shop where a cursory check revealed that 10 of the 13 antibiotics
found in their animal health products are the common ones used
to treat a variety of human infections: neomycin, erythromycin,

6 samples of “animal health” products and feed additives which CAP
managed to buy from a feed supply shop. All of them contain antibiotics
which are commonly used to treat infections in humans.
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tetracycline, penicillin, gentamicin, streptomycin, amoxycillin,
doxycycline, ampicillin, and trimethoprim*. Another antibiotic
we noted is colistin, a comparatively toxic drug used to treat skin
infections. The drug is usually taken orally or injected only in
certain conditions, under strict supervision as symptoms of nerve
or kidney disease may result.

All of the 6 samples our officers bought were to be either
mixed with water or added to feed for treatment of various types
of bacterial infections in animals. Of these, 5 are recommended
for prevention of infections. One product is even meant to ‘stop
stress — by just using a mixture of 7 vitamins combined with 2
antibiotics.

An earlier survey of 1994 also found a wide variety of products.
A sample of some of them:

e Pfizer sells Terramycin feed supplements containing
oxytetracycline, Neo-Terramycin 50/50 feed supplement with
oxytetracycline and neomycin.

*  Neomycin, gentamicin, streptomycin belong to the same family (called

aminoglycosides) usually reserved for serious infections due to their toxicity.
Because of their serious side-effects like deafness and kidney trouble after high
doses and/or prolonged use, they have to be used with care Tetracycline and
doxycycline (belonging to the tetracycline family) can worsen a kidney disease.
They can also be deposited in growing bone and teeth, resulting in permanent
brown stains and deformity. So they are not for children below 12. Penicillin,
amoxycillin and ampicillin are in the penicillin family. Its great disadvantage
is that many people are allergic to this family — symptoms range from rash
to anaphylactic shock. Erythromycin should be given with caution to people
having impaired liver function. Most common side-effects are gut pain, nausea,
vomiting and diarrhea; less common is a liver disorder with jaundice and colic.
Trimethoprim is not for the newborn or pregnant or people with impaired kidney
function. Prolonged treatment with it requires frequent blood counts. Most
common side-effects are rash, nausea, gut discomfort, inflammation of mouth
lining and tongue, and rarely, liver or blood problems.
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® Meiji Seika Pharmaceutical International offers a range
of antibiotics: Meirich 2PS (penicillin and streptomycin feed
additives); Colistin 10% (a comparatively toxic antibiotic which
should be used under strict supervision); Procaine penicillin G;
and Streptomycin.
e Rhone-Poulenc has flumequine* concentrated premix for
feed; injections combining a corticosteriod with two antibiotics
— chloramphenicol and oxytetracycline — for pigs; a vaccine
combined with two antibiotics — polymyxin and gentamicin**.
Another product is a spiramycin+ premix for pigs and poultry for
growth promotion.
e Hoechst promotes Inoxyl oral solution (containing oxolinic
acid — a synthetic antibacterial for urinary tract infection), among
others.
e Prima’s feed additives include furazolidone, chlortetracycline
and sulphamidine, a sulpha drug. The US Food and Drug
Administration has ordered the pork and chicken industry not to
use nitrofurans like furazolidone because of cancer risks.
e Another manufacturer offers Land Lakes Littermilk, milk
powder for piglets containing unspecified antibiotics.

The companies’ lists and range are endless. And with so many
products, the pressure to sell is tremendous.

*  Flumequine is used for upper respiratory tract infections in humans and
is unsafe for patients suffering from acute porphyria — a hereditary meta-
bolic malfunction where excess chemical, porphyrin, in the liver is produced;
the condition is marked by abdominal pain, malfunctioning of the gut and
neurological system.

** Polymyxin is used for human eye and ear infections, while gentamicin is for
urinary tract and gut infections, bums, bone and soft tissue infection.

+  Spiramycin is a wide-spectrum bacteriostatic (that is, it inhibits the growth
of bacteria without killing), used especially in patients allergic to penicillin.
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WHAT THEY CONTAIN

Brand Antibiotic(s)

Nopstress Penicillin (procaine),
(SDS Biotech Corp) streptomycin
Amoxyphen Amoxycillin

(Phenix Belgium)

Consumix Plus Sulphachloropyridazine,
(Ciba-Geigy) trimethoprim

Esb3 Sulphachloropyridazine
(Ciba-Geigy)

Doxycol Doxycycline, colistin
(Phenix Pharmaceuticals)

Futamycin Ampicillin, tetracycline
(Russel, USA) furaltadone

One farmer interviewed said that salesmen often visited his farm
in Penang. ‘Each time they come, they introduce new drugs to us’

According to a government veterinary doctor, it is unethical
and unwise to allow salesmen to ‘prescribe’ medicine to farmers.
“There is surely a tendency for the salesmen to overprescribe
because selling means more income’

In a letter to CAP in 1992, the Director-General of Veterinary
Services assured us that ‘the Department of Veterinary Services
has issued a directive to all feedmillers not to use antibiotics
commonly used in human medicine, in animals, and not to abuse
other antibiotics’

This directive, aimed only at feedmillers, is obviously not good
enough. Drug companies, which are the bigger culprits, have been
left out of the picture.
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Chockfull of chemicals in meat

The laxity of enforcement and tests and lack of regula-
tions themselves mean that the meat Malaysians eat these
days is actually a smorgasbord of chemicals — of not only
antibiotics but a host of others added to the animal feed:
for example, hormones, especially oestrogens, to encourage
speedy fattening and growth promotion, and to encourage
conception rates; steroids to build up bulk and weight;
tranquilisers for anti-stress; even arsenicals and heavy metals
(like copper) to increase feed efficiency and weight gain also;
colouring agents to give egg-yolk that golden colour (one of
them called citranaxanthine is banned in England from food
eaten directly by humans).

Consider the use, for example, of an anabolic growth
drug: Beta Agonist**. In 1992 the Singapore Primary Prod-
ucts Department (which deals with imported agricultural
and animal products from several states in Malaysia) de-
tected the presence of this drug in Malaysian pork. The PPD
stopped the import of pork for a while. According to news-
paper reports, about 90 per cent of 654 pig farmers in Bukit
Pelanduk, Negeri Sembilan, were using the drug in the feed.
The pig farmers were allegedly advised by pharmaceutical
companies which brought in large amounts for treatment of
various ailments.

*Some countries have banned the use of oestrogens in livestock production
because of their possible cancer-causing effect in humans.

**A prescribed drug, it is given to patients undergoing treatment for asthma,
cardio-stimulation for heart attacks and uterine relaxation.
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If the Singaporean authorities had not tested and
rejected the supplies of pork, the matter would not have been
uncovered. With its exposure, however, there is no assurance
that this practice has stopped.

Since most farmers do not keep to a withdrawal period
before slaughtering the animals, it is possible the drugs have
not been metabolised or excreted from the bodies. Worse,
they may have concentrated in the liver and kidney or fat.
Little is known about how these drugs work and their long-
term effects, but no one can with certainty declare that they
do not present a risk to public health in the long run.
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Government apathy
on what goes into feed

CAP HAS been calling for controls on antibiotics in animal feed
for over 10 years. Almost every vet and health officer CAP spoke
to agreed that many antibiotics — especially those used also on
people — should be banned in animal feed.

However, the attitude of the Malaysian health authorities is
tantamount to apathy with regard to regulating what the feedmillers
and the drug companies put into animal feed. Despite a sale value
of over RM2 billion worth of feed, there is yet no legislative control
over what drugs are put into it. Yet, countries to which Malaysia is
exporting livestock products are already demanding safe levels of
drug residues. If this criterion cannot be ensured, would exports
suffer in the long run?

Our first 18-page memorandum (‘Antibiotics in animal feed
and emergence of resistant bacteria — the need for legislation’)
and subsequent press releases in 1984 started off a flurry of denials
and rebuttals from the authorities in the following years. At the
outset the Veterinary Department of the Ministry of Agriculture
dismissed CAP’s report of scientific studies done abroad, insisting
that ‘the use of antibiotics in animal feed would not in any way
endanger human life’ Such studies quoted by CAP were ‘no proof
indeed.
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The then Director-General of the Veterinary Services, Dr
Ahmad Mustaffa Haji Babjee, initially dismissed CAP’s findings
as ‘absolutely ridiculous. He said that the government was
well informed on the numerous studies on bacterial antibiotic
resistance. According to him thousands of scientific papers had
been published since the 1950s but all the evidence showed that
the transfer of antibiotics-resistant bacteria from animal to man
was very rare, if it occurred at all (Star, 25 September 1984).

A year later in October 1985 the Veterinary Department
had changed its mind: the Director-General sent circulars to all
feedmillers and feed compounders in the country, warning them
that antibiotics fed to animals give rise to bacteria resistant to these
drugs:

‘"When antibiotics are used to prevent disease and promote
growth, they are usually mixed in the animal feeds. Small amounts
of the drugs are consumed by animals over a period of their
lifetime. Through such long exposures, bacteria lining on [sic]
the intestines of the animal are able to build up resistance to these
drugs. In turn, these resistant bacteria can transfer their resistance
to other bacteria that can cause disease in man. Although most of
the antibiotics resistance in man is due to the wide use of antibiotics
in man itself, the government feels that minimising sources of
antibiotics is necessary.

‘... The Department of Veterinary Services would like to
advise all people concerned in the feeds manufacturing sector
to avoid using antibiotics in feeds that are commonly used in
man. The following antibiotics should be excluded from animal
feeds: penicillin, tetracyclines, chloramphenicol. cephalosporins,
aminoglycosides, clindamycin’
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Advice was about all the action that was taken by the veterinary
authorities it seems. So it is not surprising that the advice was
not taken. (In fact a CAP survey in 1994-95 showed that these
antibiotics like penicillin and tetracyclines are still being advertised
and sold freely.)

Asaresult, in 1987 CAP wrote again to the authorities warning
that chloramphenicol and other antibiotics were still being widely
used in feed. We asked why there was no control over drugs used
in animal feed unlike drugs supplied to people.

The Director-General acknowledged in a reply that although
the department had in a survey found several feed manufacturers
using this drug in producing animal feed, he nonetheless agreed
that ‘the use of chloramphenicol in animal feed should be banned’
He explained that there was no official committee making
decisions on the use of drugs in animals, as his department was
only ‘indirectly responsible’

Leaving the onus to the Health Ministry, he clarified that ‘the
Veterinary Services Department has authority to restrict the type
and amount of antibiotics permissible in animal feed if the Animal
Feed Act prepared by the Department is accepted by the Ministry
of Health’

Though the Food Regulations 1985 were already in place,
prohibiting the presence of antibiotics in meat and its products,
and milk, this ruling has never been enforced. A local health
official CAP spoke to in 1988 said such tests were not being done
on meat ‘because there shouldn't be any antibiotics in it.

That year the Utusan Konsumer published an article giving the
results of a CAP investigation into the use — or rather, abuse — of
antibiotics in animal feed. It featured also results of tests showing
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the presence of high levels of bacteria as well as the presence of
antibiotic-resistant bacteria in various types of meat sold to local
consumers.

As a result CAP came under attack in the editorial, letters
and news reports of the New Straits Times (which also refused
to publish our reply). Adjectives like ‘unnecessary, ‘baseless, and
‘misleading’ were used to describe the article.

It printed rebuttals by the Deputy Agriculture Minister and his
head of the Veterinary Department. Both, however, did not deny
there were high levels of bacteria in local meat nor that some of
these bacteria were resistant to antibiotics. All they pointed out
was there was really nothing to worry about — cooking would kill
the bacteria.

Both their bland assurances could only mislead consumers. Or
could both be forgiven for not knowing what happens in Malaysian
kitchens? They forget that only thorough cooking of meat can kill
bacteria — that chicken-rice eaters like their meat bloody near
the bone; that some gourmets prefer their meat medium rare; that
cooks do not stir-fry the meat long enough to kill all the bacteria;
and that housewives handling knives and chopping boards with
raw meat gather the bacteria on their hands, contaminating
themselves and passing them to other parts of the meal. That also
the antibiotics residue in the meat is not destroyed by cooking.
And that one of these, carbadox, is a proven carcinogen.

The then Deputy Agriculture Minister, Datuk Alex Lee, also
accused CAP of causing chicken sales to Singapore to drop by
38 per cent. Though the Minister admitted that our meat may
contain antibiotics, it had ‘only a small amount’ — omitting the
fact the Food Regulations 1985 require that there must be none in
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meat. Nonetheless, he implied in his comments that even if CAP’s
findings were true, they should not have been published because
of their effect on chicken exports to Singapore. Was CAP supposed
to have kept quiet about the potential danger to consumers so as
not to scare off foreign buyers?

Yet a Bernama story was carried on another page that the sales
of Malaysian chicken had risen in Singapore despite the report on
the improper use of antibiotics.

In spite of the Ministry’s rebuttal of CAP’s findings, the
Deputy Agriculture Minister announced that a new law would be
tabled the following year in 1989 to prevent or control the use of
unwanted drugs in animal feed.

But till today there has been no Animal Feed Act. The
authorities’ slowness to impose restrictions or curb the use of
antibiotics in feedstuff is because the livestock industry, especially
poultry farming, is a billion-dollar business, with about 7,000
farmers and 200,000 workers just in poultry farms all over the
country. And the demand for chicken is on the rise. Between 1980
and 1991, chicken production was almost fourfold; and in 1993,
348 million broiler chickens were produced.

Having reached self-sufficiency in 1981, Malaysia has since
developed a sizeable export business. That year, 0.73 million
broilers valued at RM3.2 million were exported to Singapore. In
1990, 32.5 million birds — 40 times more — valued at RM123
million were exported. By 1993, exports of poultry to Singapore
and Japan had increased to RM225 million. There was also a big
increase in pork and egg exports.

Keeping up with the rapid growth of livestock farming, the
feedmill industry has also become a billion-dollar industry for the
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41 big feedmills and 200 small ones on individual farms. And why
not with a population of 273,917,000 million chickens, pigs, cattle,
sheep, goats and buffaloes in 1990? As a result Malaysia is top in
Asean in per capita consumption of compound feed, and one of
the highest in the world: 127 kg versus 38 kg for Asean average,
and 107 kg for the world average.

When Malaysia reached self-sufficiency around 1981, she
had to import 80,000 tonnes of feed grain just to keep up with
the chickens. Today, about 70 per cent of the value of feedstuft
are imported as Malaysia finds it is not viable to produce her own
grains. All the chemicals are also imported. It has become a big
processing industry: by 1991 the feedstuff production was already
valued at RM2.2 billion.

Despite the size and volume of production, there is still at
present only an ad hoc committee with representatives from
research bodies, Feedmill Association, and the universities to set
nutrient standards for formulated feed. Though they sit under
the aegis of the Standards and Industrial Research Institute of
Malaysia (SIRIM), they do not oversee the quality control of the
feedstuff. What goes into the feed, including the chemicals like
vitamins, minerals, drugs like growth promoters (like antibiotics)
and preservatives are left in the hands of the large feedmillers and
farmers who mix their own feed to save costs.

Perhaps the answer to the authorities” reluctance to act lies in
the letter to CAP from the Ministry of Science. Technology and
Environment in 1984, acknowledging ‘there is ample proof that
the usage of antibiotics would harm humans.

‘We are however faced with a dilemma which relates to
the health of the people — the development of a pathogenic
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microorganism which is immune to the antibiotic ... on one hand
or face the possibility of low production of meat in the country’

And even if the Animal Feed Act, promised in 1988, or any
legislation to control the use of drugs in feedstuff was passed,
enforcement would be a headache, according to the Malaysia
Agriculture Directory and Index (1993/94):

‘Indeed, even if there are, enforcement would be a nightmare
with several farms having their own feedmills and mixing their
own feeds ... But countries to which Malaysia exports livestock
products are already demanding safe levels of drug residues. If this
cannot be ensured, there is risk of loosing [sic] the whole export
market!

Nonetheless, the Ministry of Health still maintains that drugs
in animal feed need no regulation. In its December 1994 reply
to CAP’s query about the use of antibiotics for farm animals, the
Ministry stated that ‘although the use of drugs to treat farm animals
is controlled under the Poisons Act 1952, and its regulations, the
use of antibiotics, premixed in animal feed is exempted’
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Act now to stop the spread of
supergerms

OMINOUSLY, we are losing the war between antibiotics and
bacteria. One by one, the weapons doctors use against disease are
being blunted by overuse and misuse. Immune supergerms are
being created which will spread the same death and horror in our
children’s generation, as the AIDS virus has in ours.

What can be done? In the West, the spread of resistant bacteria
and the havoc they cause is being documented. Increasingly, people
are becoming aware of the dangers of indiscriminate pill popping.

There is no such awareness in the Third World, including
Malaysia. CAP’s information on MRSA came from patients and
doctors talking off the record. Government hospitals would give
only bland assurances; private hospitals, which fear for their profits,
denied the problem existed at all. The link between overdosing
with drugs and the spread of resistant diseases is not known.

As a result, the abuse of antibiotics continues. The public is
so unaware of the dangers that the more pills they get from their
doctors, the happier they are. There is little discussion and no code
of practice on antibiotics amongst general practitioners, where
overprescription of drugs is almost universal. ‘Zap ‘em (with
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broad-spectrum ‘wonder drugs’) and forget ‘em, seems to be the
basic rule.

It does not have to be. The individual consumer can demand
to know what drugs he is getting from his doctor and make it
clear that he only wants those drugs which are really necessary.
The consumer should know that antibiotics are useless against
viruses (coughs and colds and many fevers), fungi and parasites. If
antibiotics are necessary, then every pill in the course must be taken,
otherwise some bacteria can survive and develop resistance.

In government hospitals, the policy in practice seems to be
the cheaper and broader the antibiotic, the better. Pathology,
the section that identifies the type of bacteria so that a specific
antibiotic can be used against it, is usually the most understaffed
unit in the general hospitals.

Add to this the ‘medical halls, dishing out antibiotics to
anyone who asks and the consumer (usually male and on his way
to Thailand) who doses himself with antibiotics as a preventive
measure, and the size of the pool of resistant bacteria growing in
our country can be imagined.

Drug use among Malaysian animal farmers is just as
unregulated with high and unmonitored amounts of antibiotics
— not to mention steroids, hormones, and other drugs. Chickens
and pigs are being overdosed to prevent them from falling sick, to
suppress any disease or infection, and dosed regularly in feed and
water to promote quicker growth and weight gain. All done in the
name of profit and higher productivity.

What happens with such unrestrained dosing is the great
likelihood of resistant strains emerging in these animals. CAP tests
showed that a high proportion of the bacteria in meat are antibiotic-
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resistant, confirming earlier research by Dr Koh Chong Lek of the
Universiti Malaya of the high incidence of antibiotic-resistant
strains of bacteria isolated from farm animals in Malaysia.

What happens when we eat the meat containing these resistant
bacteria and antibiotic residue? Firstly, the residue can be a health
hazard with certain people, causing allergies, nausea, vomiting,
anaphylactic shock, and maybe even death. Also, if the meat is not
properly cooked, we will ingest these resistant bacteria. Should
these turn out to be disease-causing, and we fall sick, then the usual
antibiotics may not work on us. Many experts are blaming the
outbreaks of food poisoning on the growth of resistant strains of
germs causing stomach infection (like salmonella) due to the mis-
guided use or abuse of antibiotics in animal feed and in preventive
medicine.

But educating consumers and farmers isn’t enough. The root of
the problem is that powerful institutions like drug and agricultural
supply companies, and feedmills, as well as doctors and medicine
shops are pushing the sale and use of antibiotics for their own
selfish commercial interests and profits: Since Malaysian doctors
dispense as well as prescribe drugs, the more they prescribe, the
more profit they make.

The Malaysian Medical Association should be devising ways
of dealing with the scandal of overprescription of drugs by private
sector GPs. The Malaysian Medical Council, which monitors the
medical profession, needs a code of practice on the use of antibiotics
and penalties against doctors who blatantly overprescribe.

The government needs to crack down severely on the illegal
sale of antibiotics without prescription. Fines must be heavy
enough to take the profit out of their sale.
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The drugs, veterinary and agricultural supply companies
also have a large share of the blame. Many of them play down
the dangers of the drugs they produce. Their sales representatives
constantly knock on the doors of doctors’ consultation rooms,
farms and feedmills, offering advice and samples to promote their
range of antibiotics, without adequately informing them of the
dangers involved.

The government should thus put a stop to the drug and
agricultural supply companies in their irresponsible promotion of
antibiotics in animal feed.

It is the business of government to educate the public and the
animal-farming sector about the link between antibiotic abuse and
the spread of resistant bacteria, in the same way it is campaigning
about hepatitis and AIDS. It cost the KL GH half a million ringgit
to ‘clean’ out its surgical wards in 1987. If the problem worsens,
as it is bound to if the current abuse continues, the cost to the
government could run into millions. The cut-price policy on
antibiotics and pathology testing services is penny wise, pound
foolish.

The Ministry of Health cannot afford to wait for epidemics of
MRSA or resistant salmonella to strike before it devises a rational
antibiotics policy.

The authorities must shake off their complacency as the threat
to the health of Malaysians is becoming more serious. CAP urges
the government to heed the warnings of scientists, local and abroad,
to stop the indiscriminate use of antibiotics. It is hoped that the
Health and Agriculture Ministries would take into consideration
the following suggestions:
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For humans

e Compel doctors to label their medicines. In this way, patients
can know what is being given to them.

e Have a code of practice on the use of antibiotics and discipline
doctors who overprescribe antibiotics to their patients.

e Warn consumers against the use of these ‘wonder drugs’
for a range of illnesses and of the subsequent spread of resistant
bacteria.

e Crack down severely on the illegal sale of antibiotics without
prescription. Fines imposed must be heavy enough to take the
profit out of the sale.

e Tighten legislation so as to curb the overall promotion of
antibiotics.

e Expand the pathology section in government hospitals so that
the bacteria in patients can be identified and the appropriate and
necessary antibiotics given. Also, doctors and pharmacists must be
advised not to prescribe these drugs for minor ailments.

For animals

e A new law like the Animal Feed Act proposed in 1988,
controlling the use of drugs in animals and animal feed should be
introduced. It should ban all antibiotics that are commonly used
by human beings from being given to animals through feed or
injections.

e All other antibiotics or other drugs should be given to animals
only after obtaining a prescription from a veterinary surgeon.

e The sale of drugs or chemicals for use on animals should be
strictly controlled, unlike the present free-for-all. Drugs for animal
use should not be sold unless approved by a registration board,
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similar to the process now taken by the Drug Control Authority
for drugs used by humans.
e An education programme should be launched for farmers on
why it is dangerous to use antibiotics in animal feed.
e The health authorities should conduct regular tests on drug
residues in meat and milk, and withdraw those contaminated with
antibiotics from the market

The Ministries of Health and Agriculture, medical and
veterinary bodies, health professionals, as well as the public,
must bear the burden and take responsible measures to combat
the problem. Health is of utmost importance not only to the well-
being of individuals but also to the economic productivity of the
country. The invasion of the supergerms can be stopped through
combined efforts from all sectors of the population. We need to act
nOw.



Action taken abroad to combat
resistant microorganisms

Over the past 20 years, several countries, recognising the
relationship between the use of antibiotics in animal feed
and the emergence of resistant bacteria, have stopped the
use of medicated feed or restricted the use of drugs. For
example, the then European Common Market banned the
use of penicillin and tetracycline in animal feed. Some other
actions taken:

e Australia stopped the use of antibiotics and hormones in
livestock and poultry feedstuff at the time the practice was
introduced in Malaysia (over 20 years ago). The action taken
by the Australian Government is among the earliest moves
made by an authority to halt the development of resistant
pathogenic microorganisms.

@ Britain restricted the use of penicillin and tetracycline
following a committee report. The report stated: “We do not
accept the statement that 20 years of experience goes to show
that there are no serious ill-effects from giving antibiotics
to animals. The committee also said: ‘In the long term, we
believe it will be more rewarding to study and improve the
methods of animal husbandry than to feed diets containing
antibiotics’

e New Zealand does not use antibiotics for growth promotion.
They are permitted for therapeutic use only. Furthermore,
strict controls have been imposed on the manufacture of
livestock feed: licensing is required before feedstuff can go
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on the market. In case drugs have been used for treatment
purposes in animals, a withdrawal period is implemented (in
most cases two weeks) before slaughter, so that there won't be
excessive residue of drugs in the meat.

@ The United States Food and Drug Administration ordered
the poultry and pork industry to stop treating stock with two
nitrofurans — furazolidone and nitrofurazone in 1991, citing
cancer risks. Earlier, chloramphenicol and ampicillin were
prohibited from use in animal feed. In 1977, FDA proposed
restrictions on the use of penicillin and tetracycline in animal
feedstuff because they caused the development of resistant
bacteria.

e Germany stopped the use of penicillin and tetracycline in
animal feed in the seventies and has experienced a marked
reduction in sicknesses which are resistant to both drugs. The
import of chickens fed with performance growth stimulants
of doubtful safety was outlawed.

o The Netherlands has banned penicillin and tetracycline
from livestock and poultry feedstuff. As in Germany, there
has been a marked reduction in sicknesses which are resistant
to both drugs.

e France has banned the use of all antibiotics, hormones
and other drugs in the feed of animals intended for human
consumption. The importation of poultry raised on additives
of questionable safety, such as arsenicals and other equally
dangerous drugs, was also prohibited.

e Switzerland does not allow antibiotics to be mixed with
animal feedstuff.
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If your doctor prescribes
antibiotics

If you think you have caught a cold, call in a good doctor.

Call in three good doctors and play bridge. — Robert Benchley

SO DON’T always expect antibiotics from your doctor. Don't
pressure or demand them from him or her either. They are only
useful if you have a bacterial infection.

They won't help you if you have a viral illness like coughs,
flu, and most sore throats. Or even illnesses like hepatitis, herpes,
rabies, shingles, measles, mumps and chicken-pox.

Not unless you get a bacterial infection which sometimes sets
in after a cold or flu. Also many sore throats are caused by viruses
but they usually clear up after they have run their course. However,
there’s a chance that it is caused by bacteria like streptococci,
leading to what is called a strep throat. But it isn't very common
among adults.

Antibiotics are nearly always wrong treatment for simple
diarrhoea where many cases are caused by viruses. In fact, the drugs
can cause you to end up suffering a longer bout of diarrhoea. Not
unless you have dysentery, suspected cholera or severe traveller’s
diarrhoea where antibiotics may help.

Let your doctor know you only want to take these drugs
when it’s really necessary. There may be no ‘natural’ alternatives
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but many mild infections for which antibiotics are prescribed in
general practice will usually get better without treatment.

There are some myths you should discard:
e “The more expensive the drug, the more effective it is” Don't
believe it. Cost has no bearing on an antibiotic’s efficacy.
e ‘The newer the antibiotic, the better it is’ Wrong — as the
newer drugs can’t kill any additional types of germs that the older
(and cheaper) antibiotics cannot. It is just that the newer drugs
are mainly developed to fight bacteria that have turned resistant
to the older drugs. In the many cases where the bacteria have not
yet developed resistance, the older antibiotics are still preferred.
On the whole, these drugs have fewer side-effects compared to the
more recent antibiotics. So newer does not mean better.
e There are strong antibiotics and weak ones’ Untrue. The fact
is it is not how strong or weak it is but how the organism reacts to
the drug.

So what should you do when your doctor prescribes
antibiotics?
e If your doctor prescribes an antibiotic for a minor illness,
like a cough or sore throat, even for a cold or flu, ask if it is really
necessary. Be sure to discuss the treatment with him. Make sure
he tells you why you have been prescribed a certain antibiotic. He
should prescribe it only when necessary and not lust in case’ It is
also accepted that the simplest antibiotic that is effective against an
infection should be used. Refrain from demanding newer, more
expensive drugs. These should be kept in reserve for use against
bacteria proved or suspected to be resistant to older drugs.
e Tell him or her if you've ever had an allergic reaction to an
antibiotic, for example, penicillins, or if an antibiotic has made
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you ill in the past. You might have had an immediate reaction like
difficulty in breathing, wheezing or itching or developed a rash
or hives or other discomfort. Your doctor may then prescribe an
alternative.
e Ask him about possible side-effects so that you know what to
watch out for.
e Tell your doctor if you are on other medication, including
mineral supplements. Some — for example, antacids and calcium,
magnesium and iron supplements — can reduce the effectiveness
of antibiotics. Anticoagulants are also sensitive to other drugs,
including antibiotics.
e Inform your doctor of your past and/or current medical
condition, especially if you have impaired liver or kidney
functions.
e Inform your doctor if you are pregnant, intending to become
pregnant or breastfeeding. If you are pregnant or breastfeeding,
note that a range of antibiotics can be harmful to the foetus and
infant and need to be avoided (for example, tetracycline).
e Tell him if you are taking contraceptives. Some antibiotics
reduce the protection of the contraceptive pill. Check with him if
you might need to take extra precautions while you are on a course
of antibiotics for a week afterwards.
e Be certain you understand his instructions for taking the
medicine; do not leave with questions unanswered.
e If it's for your child: The side-effects can be more severe
especially if your child is an infant or newborn. Some antibiotics
should not be given to children — for example, tetracycline which
causes permanent brown discolouration of growing teeth.
Quinolones are not for children below 14 because they are
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known to cause damage to the joints of immature animals. Doctors
should never prescribe them. Establish a good relationship with
your doctor so he or she knows you only want your child to take
antibiotics when they are really necessary and will discuss the risks
and benefits with you.

e If you're elderly, you need to avoid some types of antibiotics.
Many older patients suffer from some degree of renal failure.
In general, their kidneys are less efficient than young adults’
Tetracyclines can bring on acute failure. Old or frail people may
also suffer more from side-effects as their organs of excretion and
metabolism (liver and kidney) are less efficient, very much like the
very young. Also they generally already have lower levels of ‘good’
bacteria in their digestive tract.
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When should you
take antibiotics?

WITHOUT ANTIBIOTICS, a minor infection would probably

clear up on its own. But there are times when these drugs have to
be taken:

Upper respiratory tract infections

This kind of illness is one of five categories of infection for which
GPs commonly prescribe antibiotics. They are useful only if
the infection is caused by bacteria. At least 90 per cent of upper
respiratory tract infections are caused by viruses, so won't be cured
by antibiotics. These include colds, flu and many sore throats.

Around 20 per cent of sore throats are caused by the bacteria
Streptococcus pyogenes. So antibiotics are appropriate for these.
This is known as strep throat, and it’s most likely in children aged
between four and seven years.

The catch is that doctors can’ t tell for sure that it’s strep throat
without doing a swab and sending it to a pathologist. As it usually
takes a couple of days to get the results back and the pathology bill
will be greater than the cost of a course of antibiotics, most doctors
will make a judgement based on their clinical experience. (There
are kits which allow doctors to test for strep on the spot. They can
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be useful but it’s often been found they aren’t used properly so can
be unreliable.) Usually, the more severe the sore throat, the more
likely it is to be caused by strep. If it is, antibiotics can clear up the
symptoms more quickly and prevent complications like rheumatic
fever.

Sinusitis can also be caused by bacteria, and so sometimes
responds to antibiotics. It will often clear up without antibiotic
treatment, however, particularly if you are otherwise in good
health. It can also be assisted by home remedies, such as steam
inhalation.

Urinary tract infection

Antibiotics are effective against urinary tract infections, and
are often necessary. If the treatment doesn’t work it could mean
resistant bacteria are involved and a higher dose or different type
of antibiotic is required.

Infections of the lower urinary tract (cystitis) in women who
aren’t pregnant don’t always need antibiotics. They can be fairly
minor irritations of the bladder and, especially if caught early, will
usually get better without antibiotics if you drink a lot of water and
take urine-alkalinising preparations (available over the counter at
chemists).

It's worth trying this, particularly if youre prone to vaginal
thrush. The antibiotics used to treat urinary tract infections are
usually broad-spectrum and so may result in thrush. If they are
necessary, it may be better to use a thrush treatment as a preventive
measure while you're taking the antibiotics.

Cystitis in non-pregnant women can also be treated with a
single dose of antibiotics (rather than a course of smaller doses),



170 APPENDICES

as the drug is concentrated in the urine so will kill bacteria in the
bladder and urethra. This reduces the risk of developing thrush.
But for men, children and pregnant women, or when the infection
extends to the kidneys, the drugs need to be taken for around two
weeks.

Ear infections
Young children often get earaches when bacterial infections cause
inflammation of the middle ear. In mild cases associated with
viral infections, the problem usually clears up without antibiotics.
But in more severe cases, when the eardrum is red or yellow and
bulging, antibiotics should be taken. Infections of the outer ear
canal usually don't need antibiotic pills, but sometimes require
topical treatment, such as an antibiotic cream.

Antibiotics are often prescribed to prevent ear infections in
children with viral infections like colds, but there’s no evidence to
justify doing this.

Lower respiratory tract infections
Many acute infections of the lower respiratory tract are viral, so
won't be helped by antibiotics. Pneumonia and bronchitis can be
caused by bacteria, and sometimes a secondary bacterial infection
develops after you've had a viral one. If it’s established these
illnesses are bacterial and antibiotics are prescribed, it’s particularly
important to take the entire course. If you stop taking them before
the bacteria are fully eradicated, you're likely to relapse.
Sometimes a bacterial infection will set in when your body is
weakened by a viral disease. It can be a good idea to give antibiotics
to people who are particularly vulnerable to these secondary
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infections — as a preventive measure when they have a severe cold
or other virus. For this group, the risks associated with a secondary
infection like pneumonia are greater than those of unnecessary
use of antibiotics.

Skin infections

Skin infections are usually bacterial, most often caused by
staphylococcus, so antibiotics will help. Minor problems like boils
will often clear up without them. One of the most widely used
antibiotics for staph infections, flucloxacillin, was recently found
to cause serious liver damage in some people. This side-effect is
rare and no safer alternative is as effective on some infections, so it
is still in use. However, it’s a good example of the need to consider
the risks and benefits before using antibiotics, and only use them
when really necessary — in this case, for major staph infections,
not minor problems like most boils.
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Do’s and don’ts
of taking antibiotics

CONSUMERS THEMSELVES can help to reduce the risks of
taking antibiotics by not misusing the drugs. Here are some do’s
and don'ts for safe and effective use of antibiotics:

e Finish the course the doctor prescribes you. Don't stop taking
the pills just because you feel better — unless the doctor tells you
to. If you don't finish the course, the antibiotic may not have got rid
of the infection completely and it may flare up again. It may also
contribute to the development of drug-resistant strains of bacteria
in your body.

e Read the label on the packet or bottle and follow the
instructions. The time of day (for example, before a meal) you take
the drug can influence its effectiveness. The presence of food in the
stomach can inhibit the absorption of some antibiotics. Examples
are ampicillin, some preparations of erythromycin, and some
tetracyclines. In such cases they are taken on an empty stomach
about half an hour before a meal or two hours afterwards. Yet with
others, taking them after a full meal may help lessen any gastric
irritation they might cause.

e Take the dose on time. Many antibiotics such as penicillins
are quickly excreted by the kidneys. So to maintain a sufficient
concentration of the drug in the blood, doses have to be taken



Do's and don'ts of taking antibiotics 173

regularly throughout the day, that is, around the clock. Missing
a dose or two can cause the bacteria to recover and flourish again
and thus delay the cure — or worse, become resistant.

e Throw out any unused antibiotics. If you have any around
the house, don't keep them, thinking you could use them in the
figure.

e Self-prescription is dangerous. Don't use antibiotics left over
from a previous illness even if you think it’s the same ailment.
Don’t use those prescribed for someone else or an unused repeat
course. It may be the wrong type of medication. Infections caused
by different bacteria may have similar symptoms but the different
bacteria responsible may not be sensitive to the same antibiotics.
Besides, you might be underdosing yourself and can make later
diagnosis and treatment more difficult. Also, remember that some
antibiotics deteriorate over time, especially if stored in hot and
humid places. And the products they break down to can be toxic.
This is so for the tetracyclines which cause adverse reactions when
they are outdated.

e Be careful if youre on other medication. Do not take
tetracyclines with iron or zinc preparations or antacids containing
aluminium, calcium, bismuth or magnesium as these will reduce
the effects of the drug. For that matter avoid dairy products as they
also contain calcium.

e Watch out for side-effects. Between 10 and 20 per cent of
people taking antibiotics will experience them. Some people have
an allergic reaction to antibiotics, especially penicillin which can be
life threatening. Some of the side-effects: nausea, joint pain, loose
bowels, bad taste in the mouth, rashes, fever, severe diarrhoea,

vaginal thrush, vomiting. In some cases certain antibiotics cause
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Rashes and skin reactions X b4 X X X X
Diarrhoea ¥ X ) ¢ X X X
Nausea X X X b 4 X X
Vomiting ) 4 b4 X X X
Itching and joint pains ) ¢
Restlessness X
Headaches X
Fever X X
Dizziness ) ¢
Jaundice ¢ (A) X

(A) Particularly flucloxacillin and amoxycillin with clavulanic acid.

Source: British National Formulary

damage to the bone marrow, bleeding and kidney failure. If the
illness you're taking antibiotics for is serious or life threatening,
some side-effects seem acceptable and tolerable. But not if you're
taking them for a minor infection (which would probably clear up
on its own). Then these side-effects might cause more discomfort
than the infection itself.

e It’s generally a good idea to avoid alcohol when youre on
prescription drugs, especially if you're fighting off an infection. In
this case, alcohol puts a strain on the liver and may even depress
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some immune mechanisms. Some antibiotics (for example,
nimorazole, tinidazole and metronidazole) have the effect of
stopping alcohol from being metabolised properly. This leads to
the accumulation of a toxic substance called acetaldehyde. As a
result you might feel violently sick.

e Do not ‘doctor-hop’ and collect different batches of antibiotics
for your ailment. Take only one course from one doctor. If you are
still unwell at the end of the course, go back to your doctor. You may
need a repeat dose or a different antibiotic. The length of a course
depends on many factors like the type of infection and disease-
causing bacteria involved. For instance, tuberculosis treatment
with antibiotics lasts between six and nine months. On the other
hand, a middle ear infection may need a three-day course of drugs.
Another vital factor is the person’s own immune system. Naturally,
a person with a poor or crippled immune response needs more
prolonged treatment and perhaps a heavier dose.

e Some health magazines recommend taking supplements of
Lactobacillus acidophilus and Bifidobacterium bifidus — beneficial
bacteria naturally present in the body. Or by eating yoghurt
containing these bacteria. It is held that these beneficial bacteria
will replace some of those the antibiotics killed off, so helping to
maintain the balance of normal bacteria in your gut. The lactic
acid in yoghurt is also useful as it inhibits the growth of yeast.
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The trouble with antibiotics —
adverse reactions

ANGELINE, A mother of two, had a sore throat.

‘All I wanted was a mouth gargle but I got three weeks of hell;
she said.

She went to the railway clinic near her home but the hospital
assistant gave her some ampicillin tablets for ‘faster’ relief instead
of a mouth gargle. The next day, she had rashes and swelling around
her eyes and her throat was worse.

She decided to go to a private clinic. The doctor there gave her
the same medication, ampicillin, and sent her home. He did not
ask her any questions. Angeline is allergic to penicillin. (Ampicillin
belongs to the penicillin group of antibiotics.)

The next day, her condition deteriorated. ‘T had no idea that
what I was developing was because of the drug. I thought my sore
throat was just getting worse. I was beginning to develop ulcers all
over my lips, mouth and throat’

Angeline returned to the doctor who said it was a severe case
of ulcers. He gave her some Ponstan and told her to continue with
the medication. The next day I became even worse and went back
to him. He immediately took back the medication and referred me
to the hospital’
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I spent one agonising week in the Bukit Mertajam General
Hospital. I had ulcers with pus in my throat. There were cracks on
my lips, tongue and mouth. Skin eruptions like pimples appeared
on my legs and my legs and feet swelled to double their normal
size. Each pimple hurt excruciatingly and there was a burning
feeling all over the legs. I even developed fever. It was like dying in
hell’

The hospital could only bring down the fever and rashes. She
discharged herself after one week as she was only under observation
and was coping painfully with the aftermath. Three weeks later,
her legs were still swollen and the skin eruptions clearly visible.

‘All T went for was some mouth gargle and instead I got three
weeks of hell. In fact, I'm lucky I am still alive. There were times
at the hospital when I felt I was going to die. High fever, burning
pain on the legs, blisters and ulcers all over the mouth and throat,
eyes so swollen I couldn’t even open them. I know I am allergic to
penicillin. But nobody asked me about it. How was I to know that
ampicillin belongs to the same group of antibiotics as penicillin!’

As shown by Angeline’s case, some serious side-effects
can occur when people take antibiotics. According to research
pharmacologist Dr Milton Silverman, ‘years of antibiotic abandon
... have caused illnesses more severe than the disease they were
intended to combat. They have directly led to kidney, gastro-
intestinal, pulmonary, liver and nervous system destruction, and
to disfiguring, disabling, and sometimes lethal skin reactions. They
have injured the bone marrow ... have caused aplastic anaemia,
agranulocytosis, hemolytic anaemia and other blood dyscrasias,
which sometimes are fatally irreversible. They have triggered
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serious anaphylactic or other allergic response, including asthma,
serum sickness and skin disorders’

There are roughly three categories of adverse reactions. In the
first type, people can suffer from direct toxic effects. For example,
prolonged treatment with high doses of aminoglycosides like
streptomycin can damage the auditory nerve, and thus hearing is
affected. Other antibiotics can cause problems with the liver and
kidney. Chloramphenicol can cause irreversible bone marrow
depression (the marrow is where blood cells and platelets are
produced), which usually results in death.

For normal people, direct toxic effects take place if they have
taken too much of the drugs. The problem is worsened if their
kidneys or liver are not functioning properly or are impaired
(especially with age) and the drug can’t be flushed out of their
system properly.

In the next category are people who suffer from allergic
reactions to antibiotics especially penicillins, as shown in
Angeline’s case. Between 5 and 10 per cent of the public are allergic
to this family of antibiotics. If the reaction is severe, it can result
in anaphylactic shock which can be life threatening. The reaction
to penicillins can be immediate, accelerated or delayed for people
allergic to this drug. Immediate reaction are rare, occurring in
less than 1 per cent of the group allergic to penicillin. Symptoms
include rashes and itching to swelling, difficulty in breathing, a
sudden fall in blood pressure resulting in collapse and even death
from shock.

Accelerated reaction occurs between 20 minutes and two
days after taking the drug. Itching, rash and fever are some of
the symptoms. Delayed reactions can take place at least two days
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to a month after taking penicillin. Patients can have fever, feel
sick or uncomfortable, have rashes, muscle or joint pain or pain
in the abdomen. Similar allergies can occur with people taking
cephalosporins too since these drugs are related to penicillins.

Many of us don't realise that taking antibiotics to cure an
infection in one part of the body can also cause another somewhere
else called a superinfection. This third type of reaction is caused
specifically by the antibiotics themselves upsetting the normal
balance of microorganisms within the body. Antibiotics don’t
discriminate: they kill off the harmless and beneficial bacteria
together with the harmful ones causing the infection. It is the
broad-spectrum antibiotic that does more damage in upsetting
the normal balance of microorganisms rather than one targetting
a narrower range of germs

For patients extensively prescribed with these drugs or for
those who have to take them for a long time, the situation might
develop where their normal flora or population of microorganisms
in their body never recover the proper balance. As many different
species inhabit the body, competition for food and space is keen,
especially in the gut and on the vaginal walls. The good bacteria
in these areas, being very sensitive to antibiotics, are easily
killed off. So when they are repeatedly removed by these drugs,
other less delicate and desirable ones (which are less sensitive
to antibiotics) stand a better chance of establishing themselves.
Should they occupy all the attachment sites, they can prevent the
useful bacteria from re-establishing themselves. In fact resistant
bacteria may actually grow and breed faster in the presence of
antibiotics, especially those used in prolonged treatment. As a
result, the pattern of normal bacteria flora is upset — the body can
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suffer from impaired digestion or vaginal discharge. Often there is
diarrhoea or stomach pain.

Also yeasts aren't affected by antibiotics. So when large
numbers of bacteria are wiped out by the drugs, the yeasts are
left to multiply unchecked, especially on the moist surfaces. It
is quite common for women to end up with fungal infections in
their vagina called thrush (or vaginal candidiasis), caused by the
overgrowth of yeast, Candida albicans. People who wear dentures
might get infected in the mouth or respiratory tract. In rare, fatal
cases there is systemic infection or endocarditis (where the lining
of the heart and valves is infected).

Superinfections can also take place when dangerous bacteria
are not got rid of by the antibiotics. As a result, another more
serious infection can occur. One example is pseudomembranous
colitis (a severe, sometimes fatal, inflammation of the colon) that
sometimes occur with treatment using clindamycin, lincomycin
and ampicillin. In this case, the bacteria Clostridium difficile take
over from the helpful bacteria in the gut. According to Dr Sidney
Wolfe (in Worst Pills Best Pills), the risk increases with the age of
the user.

% % %

It has been estimated that between 10 and 20 per cent of people
taking these drugs will experience some form of side-effects. Also
5 per cent of all hospital patients are estimated to react badly to
them, while about 20 per cent of all patients do so at one point or
another. So this means that a doctor’s decision to use an antibiotic
or not must always be an estimated risk — will the drug cause
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more good than harm? These antibiotics cannot be taken lightly
for every ill.

There is also a greater risk faced by patients, especially those
who have to take antibiotics repeatedly or for long-term. As they
tend to get recurrent infections (for example, kidney patients or
people with spinal injuries), their continual usage of antibiotics
increases the chance that resistant strains of bacteria will develop
and their being colonised by them. So when these people do get
infected, it is much more difficult to get rid of these resistant strains.
In fact, every time we take an unnecessary course of antibiotics we
don’t need we are increasing the risk of breeding resistant germs in
our bodies.



Handling food safely

WE ALL know that food is vital for growth and health. But what
we hardly realise is that if contaminated, food can cause illness
and even kill. Every year about 40,000 people suffer as a result of
dirty food; outbreaks of cholera and typhoid occur regularly every
year too in many states. No wonder that a survey by the Selangor
Medical Health Department in 1994 showed that over 50 per cent
of the 396 dishes sold in eating placed (like mee goreng, laksa,
nasi lemak, and cakes) contained coliform which causes food
poisoning.

Food poisoning causes unpleasant symptoms and is po-
tentially life threatening. It often occurs because food has been
contaminated with bacteria such as salmonella. Food that is not
properly stored, handled, prepared or cooked promotes the growth
of bacteria. Eating such food can cause food poisoning.

To begin with, as a food handler you are a source of bacteria.
So food hygiene has to start with you. It is vital to get rid of poor
personal hygiene habits if you have any. So before cooking, wash
your hands with soap and rinse them before preparing food, after
handling raw food, in between handling different food items, and
after visiting the toilet. The bowel-to-hand-to-mouth route is the
most frequent method for spreading germs.
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e Do not sneeze or cough over food, as this may introduce germs

from your nose and mouth into the food. Do not also blow into

food to cool it.

e Do not touch your nose, hair or other parts of the body when

handling food. Do not smoke too.

e Keep short and clean fingernails.

e Do not handle food if you have cuts, sores or boils on your

hand. Cover open cuts, grazes, boils and septic lesions with a clean

waterproof dressing or use gloves.

e Avoid handling cooked food with your bare hands.

e If you are suffering from diarrhoea, fever or any other

symptoms of a food-borne diseases, do not handle food as you

may be a source of contamination. See a doctor for treatment.
You can also protect yourself by observing a few basic rules.

Since most bacteria can be controlled by cooking food and

refrigeration, the first two rules are to keep food hot or cold. And

since most bacteria get into food through careless handling, the

third rule is to keep everything in the kitchen clean. The other

rules are given below:

e Never undercook meat, including poultry. Cook meat and

poultry thoroughly and at high temperatures. Cooking Kkills

bacteria but only if the meat is cooked right through. Meat still

bloody near the bone or stir-fried too quickly often has pockets of

untouched bacteria.

e Avoid preparing food too far in advance. When cooked food

is left out unheated, it quickly drops to room temperature where

bacteria thrive. As a general rule, don’t leave out food for more

than two hours. Cooked food should ideally be served hot.

e Don't allow contamination from raw to cooked food. Avoid
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any direct or indirect contact between raw and uncooked food,
whether on the kitchen table or chopping board. Don’t store
cooked meat and fresh meat in the same bag or on the same plate.
Putting cooked food near fresh meat or other raw food gives
bacteria a chance to migrate. So keep cooked food and raw food in
separate compartments, with cooked food above the raw food to
prevent cross contamination. Both should be wrapped up or kept
in covered containers or plastic bags to minimise dehydration,
dripping, spillage, and contamination.
e If you have been cutting up any meat — this includes poultry
and fish — make sure you wash the knife, the cutting board, and
your hands before handling cooked meat or any other food. It is
preferable to use separate cutting boards for meat and non-meat
products.
e Don't keep perishable food within the danger zone. 4° to 60°C
is the danger zone for perishable food like meat, poultry, eggs, milk
and cheese. The colder food is kept, the less chance bacteria have
to grow. That’s why food keeps in the freezer so much longer than
in the refrigerator. To prevent bacterial growth, keep food below
4°C.
e Eggs from the fridge should be allowed to warm to room
temperature before cooking. This will ensure that during cooking,
the whole egg reaches temperatures that are lethal to bacteria like
salmonella that might be present.
e Thaw frozen food completely before cooking. The safest way
to thaw frozen meat or poultry is to leave it in the bottom part
of the refrigerator overnight. For faster thawing, put the frozen
package in a watertight plastic bag, then place the whole thing in
cold water. The cold water temperature slows the rate of bacterial
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growth in the outer thawed portions of the meat while the inner
areas are still thawing. It’s not advisable to thaw meat and poultry
on the kitchen counter as bacteria can multiply rapidly at room
temperature.

e Thoroughly reheat leftovers or already cooked food. To ensure
that food is thoroughly heated and to retain moisture, cover the
contents. Stocks or gravies should be brought to a boil before
serving.

e Don't let flies wipe their dirty feet on your food.



Knowing their names

MOST PEOPLE can get confused with drug names — there being
too many and too many that sound alike. Not only that, the same
drug will usually be called by different names.

Each drug has at least three names. The first is the chemical
name describing its chemical make-up and is usually used by
scientists. The drug also has a generic name which is the general
name of the drug, being usually a shortened form of the chemical
name. This name is used worldwide and is non-proprietary. Lastly,
the drug may be sold under different brand names by many
manufacturers in all countries. That is to say, a brand name is
developed and owned by its maker. Being a proprietary name, it
cannot be adopted by other manufacturers.

Take, for example, an antibiotic like ampicillin (generic
name), commonly used by GPs. The Drug Index for Malaysia and
Singapore lists about 25 brand names for this drug. Among them:
Combipenix, Dhacillin, Penbritin, Roscillin, Servicillin, Setcillin.
You can see that these proprietary names — confusingly enough
— usually show no relation to the generic name.

Each drugis also categorised under a class or a family. This label
usually gives some general information about its use, common to
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that group of drugs. In the case of ampicillin, it belongs to the class
of penicillins.

Listed below are some of the common classes of antibiotics
with the generic names of some of their members:

Major classes of antibiotics*

e Penicillins (examples: benzylpenicillin or penicillin G,
phenoxymethylpenicillin or penicillin V, ampicillin, amoxycillin)

They are usually prescribed for a wide range of illnesses,
including urinary and gynaecological infections, respiratory
infections, skin, sinus, nose, throat and middle ear infections.
Because many bacteria now resist these drugs by producing an
enzyme, penicillinase, to inactivate them, special penicillinase-
resistant penicillins have to be used. (See below.)

e Penicillinase-resistant penicillins (examples: methacillin,
cloxacillin, oxacillin, nafcillin, dicloxacillin, flucloxacillin)

They are used to treat infections by bacteria producing
penicillinase which neutralises the action of penicillins, usually in
staphylococcal infections and osteomyelitis or bone infection.

e Tetracyclines (examples: tetracycline,  doxycycline,
chlortetracycline, oxytetracycline, minocycline)
They are prescribed for respiratory and urinary system

* Antibiotics are strictly defined as those natural substances produced by
bacteria. The list below contains synthetic antibacterials since they have the same
effect on germs.
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infections as well as infections of the ear, nose and throat. But
because they have been used so often to treat a wide range of
infections, bacterial resistance now is common.

e Sulphonamides (A commonly prescribed drug is
sulphamethoxazole, used in combination with trimethoprim,
together known as co-trimoxazole)

One of the first antibacterials to be discovered, which prevents
the growth of bacteria they are less effective than many antibiotics.
They are also likely to cause allergic reactions and other problems.
Their most important use is for urinary infections, also for ear
infections, impetigo and other skin infections producing pus.

Co-trimoxazole is used to treat infections of bone and joint,
urinary tract, upper respiratory tract (ear, nose and throat),
gonorrhoea (especially in patients allergic to penicillin).

® Macrolides (azithromycin, clarithromycin, erythromycin,
spiramycin)

The most common is erythromycin. Since it has a similar
spectrum of action to penicillin, it is used for patients allergic
to penicillin. It is prescribed for soft tissue and respiratory tract
infections, to prevent diphtheria and whooping cough. However,
bacterial resistance develops commonly.

e Chloramphenicol

It can treat many types of infections. But because of serious
side-effects, it is restricted to severe infections like typhoid fever,
haemophilus meningitis and serious infections not cured by other
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antibiotics like penicillin, tetracycline or ampicillin. It is used in
topical applications for eye, ear and skin.

e Lincosamides (clindamycin and lincomycin)

They are used to treat bone and joint infections and peritonitis
(infection of the membrane lining the abdominal cavity), and also
for serious staphylococcal infections when penicillin, methicillin
and cephalosporin have no effect. Lincomycin is used less often
due to its serious side-effects like pseudomembranous colitis —
a severe sometimes fatal inflammation of the bowel (the drug
upsets the intestinal flora, causing a superinfection with bacteria
Clostridium difficile taking over).

e Cephalosporins (first generation — cefaclor, cephalothin;
second generation — cefoxitin, cefuroxime; third generation —
cefotaxime, ceftazidime, ceftizoxime)

Related to penicillins, they are usually prescribed for a varied
range of infections — for instance, of the urinary tract and skull —
as they are active against many types of bacteria like streptococci,
staphylocci and many coliforms. They are usually not drugs of
first choice but reserved for particular situations. These drugs are
categorised into generations, the third being the most recently
introduced.

e Aminoglycosides (examples: gentamicin, netilmicin,
neomycin, tobramycin, streptomycin)

Gentamicin, netilmicin, and tobramycin are usually used
against serious infections, for example, gentamicin is used for
septicaemia or blood poisoning, meningitis, and kidney and
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heart infections. Streptomycin is used mainly to treat TB together
with other anti-TB drugs. These drugs have serious side-effects:
deafness may result from high doses and/or prolonged treatment,
and kidney trouble.

e Quinolones (example: nalidixic acid, norfloxacin, enoxacin,
cinoxacin, ciprofloxacin)

They are among the newest to be developed and are usually
kept as second-line antibiotics in serious infections where other
antibiotics have failed. The earliest introduced is nalidixic acid,
used mainly to treat infections of the urinary tract, and skin,
gonorrhoea and bacterial dysentery. Ciprofloxacin is used in, for
example, bone infection (osteomyelitis) and necrotising soft tissue
infection. They are not approved for use in young children because
of bone and cartilage damage, and for patients who are epileptic or
having porphyria.

e Glycopeptides (vancomycin, teicoplanin)

These are large, complex antibiotics used as the last line of
defence against intractable infections. Vancomycin is used in
special situations: for example, to treat superinfections (colitis) of
the gut resulting from treatment with antibiotics like ampicillin or
clindamycin that wipe off the intestinal flora. It is also used to treat
multiple-drug resistant staphylococal infections, especially those
affecting the heart (endocarditis).
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