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anti-toxin should not be
delayed. Supportive care should
also be instituted, the patients
could eventually recover after a
period of weeks to months. A
botulinum toxoid is currently
under investigation, but it only
provides immunity up to a
month.

Plague

Pneumonic plague occurs when
the organism, Yersinia pestis,

infects the lungs. The first signs
are fever, headache, weakness
and a productive cough, which
can be bloody. The illness could
occur 1–2 days after exposure,
with death rapidly occurring
after the onset of symptoms. 

Person-to-person
transmission occurs via
respiratory droplets, infecting
those in contact with the
patients. Early treatment is
essential. The preferred
antibiotic is streptomycin
(gentamicin in pregnant
women),2 but others, such as
doxycycline, ciprofloxacin or
chloramphenicol are also
effective. Naturally occurring
strains resistant to doxycycline
have been isolated in
Madagascar.

There is no vaccine against
plague. Prophylactic antibiotic
treatment for 7 days with
doxycycline or chloramphenicol
of contacts of known
pneumonic cases, in addition to
the wearing of masks, would be
effective. 

Smallpox

The naturally occurring disease,
induced by variola virus, was
eliminated from the world in
1977. The incubation period is
between 7 and 17 days following
exposure. Symptoms include
high fever, fatigue and head and
back aches. Skin vesicles evolve
at this time, becoming pus-filled
and crusting in the second
week. Death occurs in up to 30%
of cases.

Spread from person to
person by infected saliva drops
occurs during the first week of
illness.

Routine vaccination ended in
1972 and has since been used
only in some armed forces.
Treatment of smallpox is
currently limited to supportive
therapy and treatment of any
secondary bacterial infections.
One antiviral drug, cidofovir,
although associated with some
toxicity, has shown strong
efficacy against poxvirus
infections in many pre-clinical
studies.

Tularemia

Francisella tularensis is one of
the most infectious pathogens
known. As few as 10 organisms
may cause illness via
inoculation or inhalation. The
bacteria can survive for weeks
at low temperatures in water,
moist soil and decaying organic
materials. The normal disease
is mainly a zoonosis and
humans acquire the infection
through bites or contact with
contaminated material with an

open wound. Examining an
open culture plate of F. tularensis

can also cause infection.
Person-to-person transmission
is not known. Inhalation leads
to respiratory failure, with
shock and death occurring in
about 30–60% of cases.

Many antibiotics are effective
including aminoglycosides,
macrolides, chloramphenicol
and fluoroquinolones.
Vaccination is not
recommended for post-
exposure prophylaxis, even
though an attenuated vaccine is
available, because of the short
incubation period of the
disease acquired by the
respiratory route. 

Other biological agents that are
also important include
Venezuelan equine encephalitis
virus, yellow fever virus, the
arenaviruses such as Lassa
fever and the haemorrhagic
fever viruses, the bunyaviruses
such as sandfly fever and Rift
Valley fever viruses, and the
rickettsial disease Q fever. All
of these agents can be readily
transmitted by aerosol and can
seriously debilitate persons
exposed to them.

Some of these diseases are
now so unusual that most
doctors have not seen such
cases. Medical practitioners
and particularly infectious
diseases physicians and
medical microbiologists need to
be aware of the methods of
recognition of these diseases,
methods of identification and

the most appropriate treatment
and prophylactic options. We
hope these notes and
references are useful in this
regard. The main impact of
biological attack is to spread
alarm and despondency into
the population, mainly through
the fear of the unknown. We do
not wish to add to the alarm and
despondency by publicizing this
information in the Newsletter.
Chemoprophylaxis and/or early
treatment are key to prevention
and effective therapy. 

Finally, some facts generally
agreed about biological attack
that are worth noting:
❚ Production of dangerous

bacteria in the laboratory can
be fairly easy, but the
manufacturer is at the
greatest risk;

❚ Delivery of potent micro-
organisms on a wide scale is
very difficult. Very small
pockets of infection are more
likely than large outbreaks;

❚ Transmission of the infection
from person to person is, in
most cases, unlikely;

❚ Means of controlling the
spread of such infection are
well established and usually
fairly simple to apply;

❚ Awareness of the possibilities
and the knowledge of the
preventative and therapeutic
measures is the main defence. ❚

Editors

References
1. Centers for Disease Control and

Prevention, www.cdc.gov
2. Johns Hopkins Division of Infectious

Diseases Antibiotic Guide, 2001,
http://hopkins-abxguide.org
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Publishing in IJAA

IJAA is now published each month. We publish original research
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Chemotherapy.

The Journal became the official journal of the International Society
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since then.
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www.ischemo.org

Edited in London, UK, and produced to the high standards of
Elsevier Science, we offer careful and timely refereeing and rapid
publication.
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INTERNATIONAL JOURNAL OF

ANTIMICROBIAL AGENTS (IJAA)
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JD Williams
Editor-in-Chief, IJAA



N e w s l e t t e r  o f  t h e  I n t e r n a t i o n a l  S o c i e t y  o f  C h e m o t h e r a p y

4

Food poisoning – how much is there? A UK perspective

It may seem like a simple
question, but nobody really
knows the answer – and it’s not
for want of trying.

This year, the Food Standards
Agency (FSA) of the UK
published the results of its first
consumer survey, as a part of
which people were asked
whether or not they had
experienced diarrhoea and
vomiting in the previous 
12 months. Based on the
responses, the Agency has
calculated that in the UK about
5 million people a year currently
suffer from food poisoning, but
there is considerable scope for
error. For example, diarrhoea
and vomiting are not always the
result of food poisoning, as any
football supporter will testify!

The FSA is not the first
organization to estimate the
incidence of food poisoning on
the basis of a consumer survey.
In 1994, The Foodlink National
Safety Report, based largely on
a specially commissioned
Market Opinion and Research
International survey, concluded
that about 2 million people a
year suffered from food
poisoning in the UK.

A study of Infectious
Intestinal Disease (IID) was
commissioned by The
Department of Health and
carried out between 1993 and
1996. The results of the IID
study, as it is now known,
concluded that there were about
9.5 million cases of IID a year,
but not all of them were due to
food poisoning. Therefore,
estimates of the number of
cases of food poisoning each
year in the UK that are based
upon public perception vary
from 2 million to 9.5 million. 

Most people who suffer from
food poisoning do not go to
their doctor, and many of those
who do have no laboratory
tests done on them. Foodlink
concluded that in 1993 only 30%
visited a doctor, but the IID

study estimated that fewer than
one in six (17%) of the
9.5 million affected people went
to see their general
practitioners. Perhaps both the
patients and the doctors believe
that neither a visit to the doctor
nor a laboratory test is likely to
affect the outcome, which is
usually spontaneous recovery.

When patients do go to a
doctor and are tested, many of
the tests done are negative, but
when they are positive, the two
types of bacteria most often
found are Salmonella and
Campylobacter, but the
proportion of each is changing.

In 1997, the number of
confirmed Salmonella infections
reported in England and Wales
was about 32 000, while the
number of confirmed
Campylobacter infections was
around 50 000. Since then the
number of Salmonella infections
has fallen dramatically to about
14 800, probably as a
consequence of poultry
vaccination, but the number of
Campylobacter infections has
risen to about 54 000.

The IID study showed that for
every reported Salmonella case
there were probably three in the
community, while for each
confirmed Campylobacter case
there were nearly eight. That
means that in 2000 the real
number of Salmonella infections
was probably about 44 000,
while the figure for Campylo-

bacter was close to 430 000.
Is food poisoning really a big

risk, however? It all depends on
how you look at it. It can
certainly be very nasty, but
should people lie awake
worrying about it? 

Most people eat or drink
about five or six times a day or
approximately 2000 times a
year. If there are about
2 million cases of food
poisoning a year,
mathematically, each individual
is afflicted about once every

25 years, and the risk of food
poisoning from a single intake
is 1 in 50 000.

How to reduce food-borne

infections

In May 2000, the FSA in the UK
revealed its strategy on how to
achieve its objective of a 20%
reduction in food-borne disease
over the next 5 years.

Although the FSA has
declared its intention to reduce
all food-borne disease it will, in
practice, direct its attention to
diseases caused by just five
types of bacteria, Salmonella,
Campylobacter, Escherichia

coli O157, Listeria

monocytogenes and
Clostridium perfringens. The
number of laboratory reports of
infections with these organisms
will be used as a measure of the
effectiveness of FSA action.

Over the next 3 years the
Agency will spend well over
£20 million, just under half of it
on publicity, targeting the
catering industry, key sectors of
the food industry and domestic
consumers in its efforts to
reduce food poisoning. The key
food sectors are poultry and
eggs, red meat and meat
products and, to a lesser extent,
shellfish, fruit and vegetables.

There are no new magic
bullets and most of the
messages are still the same, but
the Agency is hoping that now
people will listen, and it is
going to spend a lot of money
to try to persuade them to do
so. The promotion and
application of Hazard Analysis
Critical Control Point (HACCP)
systems feature prominently in
the FSA strategy. In the
catering sector, model guidance
tailored to different types and
sizes of business will be
developed while an advertising
campaign attempts to bring
about a change in culture and
attitudes. There will also be
support for effective

enforcement and there is a hint
about the possible introduction
of licensing.

In the key food-production
sectors, the policy again will be
one of HACCP Plus. In the
poultry sector, the extra
elements will include the
production of codes of practice,
and in the red meat sector,
better slaughterhouse practice.
Improved pasteurization controls
will be encouraged in the dairy
industry, better food-hygiene
training in the egg industry and
improvements in water quality
in shellfish production.

Food safety in the home will
be promoted with a high-profile
media campaign.

All this will cost a great deal
of money. More than
£10 million will be spent on
publicity in the first 3 years.

The measure of success

The Agency will assess the
effectiveness of its actions by
monitoring laboratory reports
of infections with the five key
bacterial pathogens. It really
has little alternative because,
although the total amount of
food poisoning is thought to be
between 2 million and 5 million
cases a year, it is impossible to
measure it accurately.

Will it succeed?

The FSA has defined its
objective, but will it succeed,
can any success be measured,
and would a 20% reduction of
food poisoning with the specified
pathogens – if it were achieved
– necessarily reflect a reduction
in food poisoning as a whole?

In England and Wales each
year there are currently only
about 250 C. perfringens

infections and about 100
Listeria infections; the latter
mainly in people with
weakened immune systems.
E. coli O157 affects about 1000
people and they are serious
infections, but half of them are

Topics in Food Safety
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probably environmental in
origin. The organism is present
in 15% or more of UK herds and
on one in 200 cattle carcasses.
Better slaughterhouse
inspections will not remove
them. A 20% reduction of
infections with all three of
these organisms, if it were
achievable, would amount to a
total of 270 cases in 5 years, or
a mere 54 cases a year out of
the minimum annual total of
2 million cases of food
poisoning. So to hit the target,
most of the reduction will have
to come from the effect on
Salmonella and Campylobacter.

Reported Salmonella

infections have already fallen
from over 32 000 to 14 800 over
the past 3 years, a 54%
reduction or 18% a year without
FSA intervention. Only if the
rate of fall is faster can the FSA
claim to have met its target.
There are about 54 000
Campylobacter infections a
year. Most of them are sporadic
and the source and vehicle of
transmission is unknown, and
so reducing the figure by 20%
will certainly be tough.

To succeed, the FSA must
persuade a lot of people who
have so far ignored advice on
food safety to behave
differently. It must then
persuade the public that it has
succeeded in achieving its
objective by substantially
reducing food poisoning. Can it?
This is one pudding the proof
of which will be in the eating. ❚

Norman Simmons

7–9 William Road, London, UK
E-mail: nasimmons@doctors.org.uk

4–7 May 2002, Paris, France
4th European Congress of
Chemotherapy and Infection
(ECC-4)  
CONTACT: Congrex Sweden AB,
PO Box 5619, Linnegatan, 89A,
SE-114 86 Stockholm, Sweden.
Tel: +46 8 459 6600
Fax: +46 8 661 9125
E-mail: congrex@congrex.se
www.congrex.se/ecc-4 ❚

Diary Dates

1–5 December 2002, Perth,
Australia
8th Western Pacific Congress on
Chemotherapy and Infectious
Diseases
CONTACT: WPCCID, C/- ICMS
Pty Ltd, 84 Queensbridge Street,
Southbank VIC 3006, Australia.
Tel: +61 3 9682 0244
Fax: +61 3 9682 0288
E-mail: wpccid@icms.com.au
www.icms.com.au/wpccid ❚

7–10 June 2003, Durban,
South Africa
23rd International Congress of
Chemotherapy
CONTACT: 23rd ICC Secretariat,
Congrex Holland BV, AJ Ernstraat
595K, 1082 LD, Amsterdam
The Netherlands.
Tel: +31 20 50 40 200
Fax: +31 20 50 40 225
E-mail: icc2003@congrex.nl
www.congrex.nl/icc2003 ❚

ISC Meetings
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1st ISAR 
6–8 September
2001,
Cartagena,
Colombia

Colombia, like many other
countries in Latin America,
faces serious problems on the
antibiotic front. Only a limited
number of studies have been
carried out evaluating the
current status of antimicrobial

Meeting 
resistance in important human
pathogens.The effect of a very
relaxed policy of antibiotic
control, allowing ‘over-the-
counter’ availability of
antibiotics, makes the situation
even more difficult in a
country with serious and very
complex social problems.

The 1st International
Symposium on Antimicrobial
Resistance (ISAR) was held in
Colombia and was sponsored
by local academic institutions
such as the Universidad 
El Bosque, Fundación Santa Fé
de Bogotá and the Association

César A Arias
Chairman,

Organizing Committee
E-mail: caa22@cable.net.co

for the Prudent use of
Antibiotics (APUA).

The objectives of the
Symposium were to:
❚ Strongly promote education

in the use of antibiotics in
the country, based on state-
of-the-art knowledge of the
mechanisms of resistance
and their clinical impact;

❚ Stimulate local research on
specific problems of
antimicrobial resistance.
The current problems

associated with Gram-positive
bacteria and the clinical
management and mechanisms

of resistance in the Gram-
negatives were addressed.A
round table allowed open
discussion and interaction
focusing on local problems.
Data from surveillance
programmes in some parts
indicated an increased
prevalence of resistance to
penicillin in pneumococci in
isolates from the paediatric
and adult population, currently
at 49% and 27%, respectively.
Spanish clones are prevalent in
the country with a typical
‘Colombian clone’
disseminating as well.

The same trend was
observed when data on
resistance in staphylococci and
enterococci from multicentre
studies were presented.
Resistance to methicillin in
Staphylococcus aureus is about
42% and in coagulase-negative
staphylococci about 68%.
These isolates are often multi-
resistant.Vancomycin-resistant
enterococci (VRE) have been
found recently in several
hospitals in the country, with a
prevalence of 13%.VanA and
VanB phenotypes were found
in the majority of VRE isolates.

The meeting was an
excellent opportunity to
exchange information and
stimulate collaboration
between scientists. Data are
still lacking in many areas and
surveillance studies are now
underway.This symposium was
the starting point for the
creation of a Colombian
network dedicated to the
study of antimicrobial
resistance.The 2nd
International Symposium is
now scheduled for September
2002. ❚

César A Arias.
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From the 
ISC President

The International Society of
Chemotherapy (ISC) has turned
40 this year. Changes are
inevitable if we are to move
forward. The ISC will be
conducting more activities in
furthering its objectives in
promoting the science of
chemotherapy, as announced in
issue 5.2 of the Newsletter. The
projects will be carried out in
close co-operation with the ISC
Member-Societies. The ISC and
Member-Societies should also
ensure that scientific advances
are made available to everyone,
the general public. With these
objectives in mind, three
programmes are being
developed. 

e-Societies

To create electronic societies
for accessibility from poor
areas. 

The optimal use of
chemotherapy should be
promoted everywhere, but
particularly in poor and under-
educated areas. The creation
and management of scientific
societies in developing
countries is difficult for a
number of reasons: economical,
political, difficulties in commun-
ication, etc. The ISC should be
more active in poor areas.

Healthcare professionals
interested in optimal
management of infectious and
malignant diseases in the
developing world will be linked
through an electronic network.
Regular messages (weekly
being a final target) will be sent
to members by e-mail
containing news, clinical cases

and the like. A website with a
forum will also be established.

Main services: help for
clinical cases; communication
between a large number of
people sharing the same
interest in the developing
world; e-journal; and links with
Congresses (ECC-4 in Paris,
France; WPCCID-8 in Perth,
Australia; and the 23rd ICC in
Durban, South Africa).

There will be no subscription
fee to become a member. 

The SAC/ASC (African
Society of Chemotherapy), the
first ISC-associated e-society,
was founded in November 2000
and became a member of the
ISC council in July 2001. The
constitutive assembly is
scheduled for December 2001
in Ouagadougou, Africa.

Drug-management series

meetings

To organize a series of specific
meetings on drug management
of diseases, in a collaborative
effort with ISC Member-
Societies.

The financial support of large
international meetings by the
industry is expected to be
increasingly difficult to obtain
as industries merge. Large
corporations also tend to
delegate their organization
from international offices to
smaller regional and national
offices. There is also increasing
competition between large
international congresses
(ICAAC, ICID, ECCMID, etc).
At present, the collaboration
between ISC and its partner
Member-Societies focuses
primarily on the organization of
ICCs. 

The drug-management series
will be a series of scientific
meetings aimed at discussing in
depth the optimal management
of common infectious or
malignant diseases (for
example, community-acquired
pneumonia, pharyngitis, otitis,
breast cancer, etc). A typical 
1- or 2-day meeting will have
around 300–600 attendees, a
prestigious faculty including a
dozen top international and
regional leaders in the field and
an innovative type of

partnership with the industry.
The industries involved in the
topic of the conference will be
invited to present their views
on the management in a special
session, which will be part of
the main programme. Debate of
different views (in optimal use
of antibiotics for specific
infections) in the presence of
the audience and the faculty
could be highly stimulating.

The drug-management series
will be organized in countries
where Member-Societies are
willing to collaborate. 

World Antibiotic Week

This event aims to organize an
international campaign on
antibiotics and their use and to
create a collaborative spirit
between the ISC and Member-
Societies worldwide.

Antibiotics are unique drugs,
which tend to lose efficacy with
inappropriate use. The public is
partly responsible for the
overuse, but is probably not
very well versed on the situation.
The ISC and its Member-
Societies are in a position to
form a unique network that will
be active in many countries and
regions to educate the public
on these issues.

A small document containing
simple messages regarding
antibiotics can be produced:
these would be life-savers,
designed as non-renewable
resources and containing
simple rules that will prolong
the effects of antibiotics (e.g.
do not keep the left-over drug
for further use, not to be used
for common cold, etc.). The
documents can also be
translated into the most
common languages. These
documents will be distributed
during the World Antibiotic
Week with the help of ISC
members in each participating
country.

The countries involved could
organize press conferences to
stress the international
dimension of World Antibiotic
Week and explain its messages,
thereby augmenting the impact
of the campaign. 

Jean-Claude Pechère. 

The ISC will be pleased to
hear from anyone or any
Society interested in the
above activities. Please pass
your comments, ideas and
any topic of interest to the
ISC Secretariat at:
moosdeen@ischemo.demon.co.uk
You will form part of the
steering committee in these
efforts and your
contributions will be well
served.

Those who are interested
in becoming a member of 
e-Societies, which will be set
up at a regional level, please
e-mail us at:
esociety@ischemo.demon.co.uk
with your full name and
address, affiliation and also
your field of interest (using
main key words only). ❚

The Newsletter Editors

would like to extend

Season’s Greetings to

readers around the

world, and to wish them a

Happy and Prosperous

New Year.

Jean-Claude Pechère

President of the ISC
Geneva, Switzerland
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New nosocomial infections ~ 
Presented at the 3rd ECC, Madrid, Spain in May 2000

E Bouza

CLINICAL MICROBIOLOGY
AND INFECTIOUS DISEASES,
HOSPITAL GENERAL

UNIVERSITARIO 
‘GREGORIO MARANON’,
MADRID, SPAIN

Emilio Bouza is a Spanish

infectious diseases specialist

from the University of

Madrid, Spain. He has done

much work on infection both

in the hospital and the

community. He has created

an initiative to establish the

ESGNI – European Study

Group on Nosocomial

Infections. 

Hospital acquired infections
continue to involve at least one

in every 10 patients admitted to
modern hospitals. They are a
clear source of partially
avoidable morbidity, mortality
and cost. The trend, type and
route of acquisition of
nosocomial infections can also
be used as a yardstick for the
overall quality of a single
institution.

Classic nosocomially
acquired infections involve
mainly the lower respiratory
tract, catheters, the
bloodstream, surgical sites and
the urinary tract. They are
mainly caused by bacteria and

yeasts. Age, invasive
procedures and compromised
situations are still the main
explanation for them.
Inadequate hospital hygiene,
and particularly infrequent and
inappropriate hand washing,
are the main and more obvious
areas for improvement. New
microorganisms, new subjects,
new routes of transmission and
the pressure to reduce avoidable
costs make this field attractive
for investigation and action.

Common viral infections 
can also be transmitted within
institutions, both among 

How pathogenesis influences therapy in acute intestinal
infections ~ Presented at the 3rd ECC, Madrid, Spain in May 2000

GM Ruiz-Palacios
Mexico. He is a member of

many WHO Steering

Committees/Working Groups

dealing with diarrhoeal

diseases, its vaccine

programme and AIDS. 

Susceptibility to infections
varies between individuals and
populations. Although it is well
known that adaptive immunity
plays a role in protection
against infections, an innate
susceptibility has been
suspected for centuries. 

The molecular basis of the
different susceptibility to
infections has recently been
elucidated. An essential
mechanism in the host–parasite
interaction is the docking of the
pathogen to the host’s target
cell by means of specific cell
receptors and glycoproteins.
However, these cell receptors
are integral membrane proteins
originally designed for other
cell functions, such as cell-to-
cell signalling and as
chemokine receptors. The
diseases caused by shiga and
cholera toxins account for the
loss of millions of lives each

year. Bacterial AB5 toxins such
as shiga-like toxins enter
susceptible mammalian cells
after recognition of the
glycolipid Gb3 receptor (a-D-
GalC-(1-4)-b-D-Gal-(1-4)-b-D-
Glc-(1➙ 0)-ceramide). The
crystal structure of the SLT-1B-
submit in complex with its
receptor Gb3 trisaccharide has
allowed the design of potent
oligovalent, carbohydrate
ligands with inhibitor activity
1–10 million-fold higher than
univalent Gb3 derivative ligands. 

Among the first
epidemiological evidence of
innate susceptibility to enteric
infection are epidemiological
studies of cholera, which
demonstrated that individuals
with H (O) blood group are
more susceptible to cholera
infection and to develop a more
severe illness (cholera gravis).
Studies show that protection by
breast milk against respiratory
and enteric infections is given
not only by immunoglobulins
(IgA) but other, non-protein
components of milk, such as
oligosaccharides (OS) may

participate. These function as
glycoconjugate receptor
analogues which compete with
mucosal receptors. Recent
studies in our laboratory
demonstrated that milk OS
containing 1,2-fucosyl residues,
the main structure of blood
group antigens, inhibit adhesion
of Vibrio cholerae and other
pathogens such as Campylo-

bacter and enteropathogenic
Escherichia coli. Blood group
antigens are expressed also in
other tissues including gut
mucosa, and may function as
the first receptor for several
enteropathogens. The fact that
these antigens are genetically
regulated may explain why
individuals with H (O) blood
group are more susceptible to
cholera infection. These
advances in the knowledge of
the genetic susceptibility to
infections open new areas for
research and treatment, and for
vaccine development. ❚

DEPARTMENT OF
INFECTIOUS DISEASES,
INSTITUTO NACIONAL DE LA
NUTRICION,
SALVADOR ZUBIRAN,
TLALTAN, MEXICO

Guillermo M Ruiz-Palacios is

Professor in Medicine and

Head of the Department of

Infectious Diseases at the

Instituto Nacional de la

Nutricion, Mexico, and is

Consultant in Infectious

Diseases at the Ministry of

Health, and the Instituto

Nacional de Cardiologia,

continued on page 9
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non-compromised and
compromised patients and
healthcare workers. Examples
are the transmission of
respiratory syncytial virus in
paediatric wards and the
transmission of old and new
herpesvirus in transplant
recipients. 

Uncommon bacterial
infections such as Listeria

monocytogenes can also be
nosocomially transmitted. New

fungal pathogens, mainly
filamentous fungi, can be
acquired, especially in the
setting of patients receiving
antifungals either for therapy or
prophylaxis. In our institution,
where a major campaign for
Aspergillus prophylaxis has
taken place, the acquisition of
Scedosporium species,
Fusarium species and
Blastoschizomyces capitatus

serve to illustrate this point.

another population of subjects
open to nosocomial
transmission of infection. Clear
examples of this can be seen in
AIDS and HIV- infected
patients. 

Air and water are newly
recognized sources of
transmission amenable to new
procedures for control. ❚

Parasites, although
uncommon, do have a potential
for acquisition in the hospital.
Scabies now must also be
considered a potentially
nosocomially acquired
infection. It may cause
outbreaks in patients admitted
in close proximity to patients
with Norwegian scabies and
can also occur in their care
providers.

Out-patient clinics provide

Prospects for control of Helicobacter pylori 
infections ~ Presented at the 3rd ECC, Madrid, Spain in May 2000

R Rappuoli

IRIS, CHIRON SPA,
SIENA, ITALY

Rino Rappuoli is Vice-

President of Vaccine

Research at Chiron

Corporation. He has

published 233 original

articles, 38 reviews and

edited eight volumes. His

field of expertise focuses on

vaccines, bacterial

pathogenesis and infectious

diseases.

Helicobacter pylori is a
Gram-negative bacterium,
which chronically infects the
gastric mucosa of humans,
eventually leading to chronic
gastritis, peptic ulcer and, in
some individuals, gastric
adenocarcinoma and low-grade
B-cell lymphoma. H. pylori

infection is among the most
prevalent of infections, with a
very high proportion of the
population being infected
worldwide. Most of what we

know about the natural history
of H. pylori infection derives
from adults infected with this
bacterium for decades.
Relatively little is known of the
acute stages of the infection,
which takes place very early in
life, especially in developing
countries. Current therapy is
based on the combined use of a
proton-pump inhibitor and
antibiotics. Although this
multidrug treatment is
efficacious, there are problems
such as patient compliance,
development of antibiotic
resistance and possible
recurrence of infections. In this
context, the development of an
efficacious vaccine against 
H. pylori would offer several
advantages, including the
possibility of conferring long-
term protection against re-
infection or recurrence of
infection.

There are three critical
factors in the development of a
vaccine against H. pylori. 
First, the pinpointing of the
bacterial molecules involved in
the pathogenesis of the
infection and that may possibly
be considered for inclusion in
the vaccine. In the past few
years, some major molecules of
H. pylori have been identified.
One, VacA, is a high molecular
weight homopolymeric protein,
which behaves as a bacterial
toxin, inducing vacuolization of
cells in vitro and in vivo.

Another, CagA, is a protein not
directly involved in the toxic
events induced by the bacteria.
It is now clear that CagA and
the pathogenicity island, within
which its gene is contained, is
only expressed by H. pylori

strains that cause gastric
disease both in humans and in
animal models. A third protein,
called NAP, has a dodecameric
structure, is able to bind to
iron, and strongly induces
chemotaxis and activates
neutrophils and monocytes.

The second factor is related
to the development of animal
models reproducing the
pathological events observed in
humans following infection
with H. pylori. A mouse
infection with H. pylori

mimicking several aspects of
the human gastric disease has
been developed. The infection
is persistent (over 1 year) and
causes inflammation and
damage at the level of the
gastric mucosa.

The third critical factor is
that a vaccine against H. pylori

is likely to consist of antigens
delivered mucosally (e.g.
orally). Such a route of
immunization will require that
antigens be delivered in
conjunction with active and
safe mucosal adjuvants. The
most active mucosal adjuvants
known are cholera toxin (CT)
and heat labile enterotoxin
(LT), which are extremely toxic

in humans at very low doses.
Genetically engineered LT
mutants completely devoid of
any toxic activity while still
conserving their
heterohexameric structure have
been developed. One of these
non-toxic mutants, LTK63, has
been utilized as a mucosal
adjuvant to immunize mice
with H. pylori antigens, such as
VacA, CagA, and others.
Immunization with these
antigens with LTK63
significantly enhanced the
protection conferred by 
H. pylori antigens against a
prophylactic and a therapeutic
challenge. Interestingly, mice
therapeutically cured by this
immunization were also
protected against re-infection
with the bacteria.

The data available strongly
suggest that vaccination against
H. pylori is feasible and that
protection against this infection
can be achieved. It is clear that
prevention of H. pylori

infection via vaccination early
in life would prevent not only
the insurgence of chronic
gastritis and peptic ulcer, but
also the development of gastric
cancer.

Acknowledgements

My colleagues, Drs Telford,
Covacci and Del Giudice, have
collaborated in this research.❚

continued from page 8
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Antibiotic resistance continues
to emerge as a worldwide
problem. Resistance develops
as a function of the host,
pathogen and applied antibiotic
pressure.The fluoroquinolones
have been widely utilized to
treat a variety of infections
over the past decade.
Community-acquired
respiratory tract infections
account for more than two-
thirds of all antibiotic
prescriptions. In recent years,
an increase in penicillin-
resistant and macrolide-
resistant Streptococcus
pneumoniae has prompted
further use of members of this
class for the treatment of
respiratory infections.As a
result, fluoroquinolone
resistance and clinical failures
due to S. pneumoniae have
been reported for old
fluoroquinolones, although the
prevalence remains low at this
time.1–3 New fluoroquinolones
with greater activity against
this pathogen have been
developed. However, the
prospect of resistance
becoming more widespread,
along with the potential for
cross-resistance, leads many to
fear that the activity of the
new fluoroquinolones may be
diminished.

Pharmacodynamics and
resistance
Pharmacodynamic parameters
such as the AUC/MIC,
Cmax/MIC and T>MIC have
been utilized to predict
efficacy for a variety of
antimicrobials (see box for
definitions).The AUC/MIC
ratio or Cmax/MIC ratio appear
to correlate best with clinical
success for the fluoro-
quinolones.4,5 Theoretically,
pharmacodynamic parameters
could be employed to
optimize therapy or to choose
the most effective agent to
ensure success (bacterial
eradication and cure).
However, there is limited
information available to link

The mutant prevention concentration – a novel
concept in bacterial resistance

Staphylococcus aureus were
applied to agar medium
containing serial concentrations
of fluoroquinolones.As the
fluoroquinolone concentration
increased, the proportion of
organisms recovered initially
fell dramatically, passed
through an inflection point,
and again experienced a
second sharp decrease.The
antibiotic concentration
required to inhibit growth of
first-step mutants
corresponded to the second
sharp drop.This inflection
point or plateau region was
designated the MPC.8 The
MPC is defined as the MIC of
the most resistant first-step
mutant of a heterogeneous
bacterial population. From a
practical standpoint, it is
approximated as the lowest
concentration which prevents

growth when a large inoculum
(~1010 CFU) of bacteria is
applied to antimicrobial-
containing medium. Recent
data demonstrate that the
MPC is generally several-fold
higher (2–8 fold) than the
reported MIC. In principle, the
maintenance of an antimicrobial
concentration at or above the
MPC during the dosing interval
should severely restrict the
selection of mutants from a
given bacterial population
(Figure 1).

Blondeau et al.9 estimated
MPC for a variety of
fluoroquinolones against 96
clinical isolates of S. pneumoniae.
As shown in Table 1, MPC and
MIC values varied among the
various fluoroquinolones
tested. Not unexpectedly,
some organisms observed to
have high MPC values were

Figure 1: Pharmacodynamics and the mutant prevention

concentration (MPC). 
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Adapted from reference 12 with permission.

Table 1: MPC values for Streptococcus pneumoniae
MIC90 MPCa

pr50 MPCa
pr90 Cmax

Fluoroquinolone (mg/l) (mg/l) (mg/l) (mg/l)
Moxifloxacin 0.25 0.5 2 4.5
Trovafloxacinb 0.25 1 4 3.1
Gatifloxacin 0.5 1 4 4.2
Grepafloxacinb 0.5 2 8 <2.7
Levofloxacin 1 4 8 5.7
aMPCpr, value corresponding to 50% (MPCpr50) or 90% (MPCpr90) of isolates.
bAgents not available for clinical use.
Adapted from reference 13 with permission.

these parameters to the
development of resistance.

Pharmacodynamic parameters

AUC Area under the curve
Cmax Peak concentration
Cmax/MIC Inhibitory quotient
MPC Mutant prevention

concentration
MPCpr Provisional MPC
MIC Minimum inhibitory

concentration
T>MIC Time above MIC

Fluoroquinolone resistance
occurs in a step-wise fashion,
with higher MICs observed as
a function of accumulation of
multiple target site (ParC,
GyrA, etc) mutations.6,7 Since
double-mutants develop rarely,
the ability to avoid resistance
with a given fluoroquinolone
depends in part on preventing
the growth of first-step
mutants.Typical fluoro-
quinolone mutation
frequencies have been noted
to be quite low (e.g. 10-6–10-9)
for a variety of organisms;
however, at sufficient organism
density (109–10 log10 colony
forming units [CFU]) selective
amplification of mutants may
occur more readily.6,8 This
phenomenon is clinically
relevant, as certain infections,
such as pneumonia and
abscess, are associated with
bacterial loads of this
magnitude.Thus, the ability to
test the potential of an
antimicrobial to select a
mutant as a function of drug
concentration would be
helpful to predict its potential
for restricting drug resistance.

Mutant prevention
concentration
The mutant prevention
concentration (MPC) has been
proposed by Drlica and
colleagues8 as a method to
evaluate the propensity for
resistance to an antimicrobial
agent to emerge.The
derivation of the MPC arose
from experiments in which
Mycobacterium bovis and
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found to have pre-existing
mutations in ParC and or
GyrA.Although the MPC
values obtained (using an agar
dilution method) were
reported as provisional
because of a potential
overestimation secondary to
inoculum effects, this study did
demonstrate a possible
relationship between the MIC
and MPC, as well as the
differential effect of pre-
existing mutations on the MIC
and MPC. In preliminary work
in our laboratory, we have
demonstrated that a potential
relationship between
AUC/MPC and the
development of resistance may
exist.10,11 However, intrinsic
differences between
fluoroquinolone agents may
also play a significant role.
Further work in this area must
be completed before any
recommendation can be made
regarding these relationships.

Conclusions
Understanding the relationship
between pharmacodynamics

and resistance is important in
order to preserve the current
anti-infective armamentarium.
Standard pharmacodynamic
principles address eradication
of susceptible pathogens.The
MPC concept addresses the
potential for resistance
development with a particular
antimicrobial agent. In
principle, the two ideas
converge when standard
pharmacodynamic parameters
are high enough for
concentrations to exceed
MPC throughout therapy.
Lastly, the MPC concept may
be applied to the development
of new compounds or their
combinations aimed at
reducing the emergence of
resistance. ❚

George P Allen, PharmD,
and Michael J Rybak,

PharmD
Anti-Infective Research

Laboratory,
Wayne State University 

and Detroit Receiving 
Hospital, Detroit,

Michigan, USA
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The International Society of Chemotherapy has
an active Commission for Urinary Tract
Infections (UTI).The Commission currently
hold its meetings during the International
Congresses of Chemotherapy (ICCs).

The Chairman of the Commission is Kurt G
Naber (Germany), the Co-Chairman Sadao
Kamidono (Japan), and the Secretary John W
Warren (USA). Other members of the
Commission are M Ohkoshi (Japan) –
Honorary President – Y Kawada (Japan),
Y Kumamoto (Japan), J Kumazawa (Japan), D
Adam (Germany), B Bergman (Sweden), H
Kumon (Japan),T Matsumoto (Japan), R Raz
(Israel),AR Ronald (Canada),AJ Schaeffer
(USA), and WE Stamm (USA).

The symposium of this Commission deals
with current issues in the management of UTI
and includes UTI in patients with diabetes
mellitus, in pregnancy and in patients with
neurogenic bladder.

The Commission’s objective is to discuss the
various aspects of UTI in a broad international
context, to achieve a widely accepted
consensus concerning management and clinical
studies, and to develop a growing bibliography
on the subject of UTI.This would be useful for
the daily clinical decisions to be made.

Proceedings of former symposia have been
published as follows:
❚ Ohkoshi M, Kawada Y (eds). Clinical Evaluation

of Drug Efficacy in UTI. International Congress
Series. Amsterdam,The Netherlands:
Excerpta Medica, 1990; 1–232;

❚ Ohkoshi M, Naber KG et al. (guest eds).
International concensus discussion on clinical
evaluation of drug efficacy in urinary tract
infection. Infection 1992; 20 (Suppl 3):
S137–S247;

❚ Ohkoshi M, Naber KG, Kawada Y et al. (guest
eds). International concensus discussion on
clinical evaluation of drug efficacy in urinary
tract infection. Infection 1994; 22 (Suppl 1):
S1–S70;

❚ Bergan T (ed). Urinary Tract Infections.
Infectiology (vol 1). Basel: Karger, 1997;
pp1–142;

❚ Naber KG, Kawada Y et al. (guest eds).
Special issue on Urinary Tract Infections. Int J
Antimicrob Agents 1999; 11: 183–311;

❚ Naber KG, Kawada Y,Warren JW (guest
eds). Special Issue on Urinary Tract
Infections. Int J Antimicrob Agents 2001; 17:
243–348.

The Commission also presents the Masaaki
Ohkoshi Award for the best clinical study on

the subject of UTI
published during a
2-year period.The
Award was
sponsored by
Professor Ohkoshi
(until 2001) and will
now be sponsored
by the Japanese UTI
Committee.

Past awardees are:
1993/94 – Raul Raz
(Israel); 1995/96 –
Ross Bailey (New Zealand); 1997/98 – 
AE Stapleton (USA); 1999/2000 – Werner
Hochreiter (Switzerland), John N Krieger
(USA) and Michael A Tanner (USA).

The fifth award (for 2001/2002) will be
presented at the 23rd ICC in Durban, South
Africa, in June 2003.The award is worth
US$1500.The successful paper will be selected
on the basis of originality, study design and
importance in the care of patients. Papers (in
English) should be submitted no later than
1 February 2003.

To submit a paper and for further
information, please contact Professor
KG Naber (address on page 2). ❚

ISC Commission for Urinary Tract Infections

Masaaki Ohkoshi.



For further information, please contact:
23rd ICC Secretariat, Congrex Holland bv,AJ Ernststraat 595K, 1082LD,
Amsterdam,The Netherlands
E-mail: icc2003@congrex.nl; www.congrex.nl/icc2003
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Is the current format of

papers in medical journals

the best way of

communication? The

International Journal of

Antimicrobial Agents

(IJAA) publishes three

types of paper – Reviews,

Research Reports and the

Rest (i.e. opinion,

commentaries, letters, book

reviews). Of these three Rs,

the format of the Reviews

and the Rest are ones that

need least change.

Opinion ~ communication of medical information
In the IJAA, we spend
considerable time removing
information that is duplicated
between the Introduction and
the Discussion or between the
Results and the Discussion. I
feel that the most important
section of research papers is
the ‘Results’. Most people look
at the tables and figures first,
then the text of the results.

We would like to see the
Introduction confined to
reasons why the study was
done, in as few words as
possible. The readers of the
journal are already well informed
and do not need to be told that
staphylococci cause hospital
infection and pneumococci can
kill people. On occasion, some
explanatory material needs to
be included in the Discussion.
Discussion is discussion and
should explain the implications
to be drawn from the results
but should not contain repetition
of the results themselves.

Often the Introduction and
Discussion contain a lot of
material that is already well
known. There are also too many
tables but one can see if there
is anything worth repeating.

Tables should be informative
and not just a list of data for
the reader to sort out for
themselves. The experimenter
should think about what his
results show and not leave it to
others to work out. The
Newsletter of the ISC often has
a swipe at the MIC50 and MIC90

system of reporting
surveillance data. It does save
space for the journals that
insist on this format but
sometimes it conceals more
than it reveals. What one wants
to know about collected
susceptibility test data is how
sensitive are the sensitive
strains, how resistant are the
resistant strains and how many
fall into that category in that
particular place? When a new
antibiotic is being included, one
needs to know if it is less or
more active against the tested
strains than others in its class,
and if there is cross-resistance
to others in the same class. The
dubious positioning of guide-
lines based on predictive clinical
outcome is not a scientific
basis for analysis of these data.
The lack of agreement on what
constitutes a guideline
underlines the impossibility of
reaching a consensus based on
flimsy evidence.

Quite a few of our research
articles now include data on
the mode MIC of the various
population of bacteria and the
number in each mode. These
are simple data, usually easy to
determine, take up little space
and provide essential information
for scientists and clinicians.

Methods and Materials are
critically important to the Results
and need to be clearly explained
so that the reader can see if the
findings are to be believed and, if
dubious, to repeat them. People

with a sceptical frame of mind
look at Methods first to see if
the Results are worth reading.
However, it seems to me that
the Methods, although
chronologically preceding the
Results, could fit more
comfortably at the end in a
printed paper. 

Some of our Research
Reports will be published in
this format. If you like it, try
submitting papers already set
out in that way.

The ‘Rest’ is also a useful part
of the journal. Letters, Opinions,
Recommendations, Guidelines
and Book Reviews all add to the
variety (and controversy) of
journals, and we welcome them. ❚

JD Williams

Editor-in-Chief
International Journal of

Antimicrobial Agents

JD Williams.

Reviews are always welcome to
someone, attract a large
number of hits on-line and are
in high demand as reprints.
Some say that the current
descriptive or discursive
reviews in medical journals
should be replaced by
systematic reviews written to a
set protocol. For journals such
as the IJAA, which serves a
very wide range of readers and
authors (our last issue, 18/4,
contained 17 separate
communications from
17 different countries),
standardizing reviews to
protocol may be difficult.

Research reports have
maintained a standard for as far
back as I can remember. Each
section of the paper is rigidly
defined and, in some journals,
even the Abstract is divided
into five sections, each
confined to one sentence. 
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join us at a unique venue
The challenge of the 23rd ICC is to link advanced scientific approaches to
chemotherapy to basic and practical issues such as the accessibility and
affordability of chemotherapeutic drugs in today’s world.
This Congress aims to break the dichotomy between science and practice
by bringing together an array of investigators and practitioners who deal
with these concerns.
Durban, on the eastern coast of South Africa, is a unique venue. Its
sophisticated technology research facilities complement the study of
major health issues which affect a large percentage of the world’s
population.
The city offers optimal conference facilities in an enviable winter climate
of warm sunny days. Most of the beachfront hotels are within walking
distance of the International Conference Centre and, for the more
adventurous, the surrounding countryside boasts game parks and lush
scenery.
We invite you to an enticing Congress in an attractive place and we look
forward to meeting you in Durban.

23rd ICC
7–10 June 2003 A preview of the 23rd ICC scientific programme:

❚ Global impact of community antibiotic resistance
❚ Drug development for tropical diseases
❚ Limited options: management of infections with highly 

resistant organisms
❚ Difficult decisions: febrile neutropenias, prosthetic devices
❚ Traditional medicines in the management of infection
❚ Viruses and malignancies
❚ Optimal management of cancer in areas of limited resources
❚ Oncology: anticancer drugs, supportive care, immunotherapy
❚ Beyond BCG
❚ New treatment options for drug-resistant TB
❚ Research ethics: are there two standards?
❚ Anti-retrovirals: access in resource-poor settings
❚ HIV management: parallels with tuberculosis?
❚ Immunomodulation: where is its place?
❚ Sexually transmitted infections and HIV: what have we learnt?
❚ Advances in malaria chemotherapy and prophylaxis
❚ Out of Africa: treating tropical diseases


