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Editorial
There is a definite health and air travel theme running through this edition of the journal, which is
particularly relevant with current concerns over the
flu pandemic This is addressed directly in a review
from two experts in the US and Canada on the
transmission of diseases in aircraft and airports. A
further original paper discusses the issues of flight
anxiety and there are a number of news items on a
range of flight related topics.
A very welcome development is the beginning of
the direct involvement of BTHA members in
research in travel medicine. Iain McIntosh and Julie
Gallagher report on their survey of members

regarding the factors and evidence base that inform
their practice in travel medicine. Also of importance
for the future are the results from a further survey,
presented as a poster at the BTHA conference,
exploring the interest of BTHA members in becoming involved in a new travel medicine research network that the Association is planning. Over one
hundred members volunteered to take an active
part in the network and the first research project is
now being planned. We should be seeing more original research conducted through the BTHA in the
coming years.
Larry Goodyer

Report from the Chair
In spite of the gloomy financial state of the world
economy, we have had a good year of consolidation
at the BTHA. Our membership numbers remain
stable giving us one of the largest memberships of
all European travel medicine societies.
Unfortunately we had to lose two valuable
committee members who gave great service to your
BTHA committee; Damian Williams who pioneered
our website, more of which later, and Sarah Buckley
who edited the Journal. Both had to retire because
of the pressures of outside commitments.
However their places have been admirably filled
by existing committee members and the co-option
of Mike Townend and Elaine Richardson.
Iain McIntosh who was not only a founding
member of the BTHA but continued as a committee
member stepped down from the position of deputy
chair as his term of office had ended but continues
to serve on the committee. We are pleased to
announce that Julie Gallagher was elected to fill
this roll.
Reggie Cook has undertaken the difficult roll of
updating the membership. Please let us know if
your personal details need updating. Reggie has
recently undergone routine surgery and we wish
him a speedy recovery.
It was felt that we needed to move forward on
the website building on the excellent work done by
Damian. Mike took on the management of this. I
am pleased to report that we have now a new web

host and we are currently redesigning and updating the site. It should be online very soon and I
hope you will enjoy, and use your new look
website.
This year we have decided to concentrate on one
aspect of travel medicine i.e. arthropod born diseases at our annual conference on 28th November
at the Charing Cross Hotel London. It was felt that
may be a better use of the time on a one day conference than trying to cover the whole of travel
medicine. Thanks to the work of the conference
committee I am sure it will be a great success.
I would like to remind everybody that the Northern
European Travel Medicine Conference takes place
in Hamburg on May 26th - 29th next year. The
BTHA have had both financial and academic input
into this conference. The programme has been
finalised and it promises to be an outstanding
event.
I am pleased to report that our finances have
remained stable, thanks to the careful husbandry of
our treasurer. Thanks to the hard work of our publications committee, our publications continue to be
a credit to our association. Additionally we have
stayed within the regulations of charity legislation,
thanks to the services of our secretary, George.
Next year brings new challenges and I ask all
those who can, to give some time to help the BTHA
continue to be one of the leading travel health
associations in Europe.
John E Davies.
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Travel Medicine has come of age,
a new examination marks the 21st birthday
M E Jones, E Walker, P L Chiodini,
B Angus, L Boyne, A Grieve

W

e live in a far more mobile world than past
generations. In the last 200 years the world
population has increased from less than 1
billion to over 6 billion1 and there has been a 100 fold
increase in population mobility since 1960.
Combining the expansion of population, and population mobility, population flux has increased 3000 to
7000 times in just two centuries. Jet aircraft have been
around for little more than 50 years. Now travellers
arrive back in their home countries from the most
distant locations on earth within 2 days, greatly
increasing the potential for the symptoms of imported
infection to present to primary health care after
returning home.
The development of the speciality of Travel
Medicine, with its emphasis on much better disease
prevention was a necessity as long distance tourism
surged. It relates to the preventive health tools which
can assist individual travellers including Vaccinations,
DVT prophylaxis, attention to psychological and
cultural issues associated with travel, advice on how
to avoid mosquito bites, malaria chemo-prophylaxis,
behavioural factors in travel-related illness and many
others.
This year marks two decades since the birth of
Travel Medicine. Although health issues related to
travel have long been recognised the term was first
used when a group of doctors held an international
conference in Zurich. Two years later the International
Society for Travel Medicine (ISTM)2 was formed at a
second conference in Atlanta and these conferences
became regular biennial events, mostly alternating
between North America and Europe, and regularly
attracting over 2000 participants from around the
world. This year, the XIth Conference of the
International Society of for Travel Medicine (CISTM)
was held in Budapest.
In the UK The Royal College of Nursing (RCN)
Travel Health Forum was formed in 1993 from an
existing RCN Special Interest Group. The Forum
developed the first set of Guidelines and
Competencies for nurses in travel health medicine
and with a current membership in excess of 5,300
forms the largest discrete group of nurses working in
the field. They successfully link with nurses internationally through a biannual newsletter and annual
conference. The British Travel Health Association3 was
founded in 1996, holding a regular annual conference.
The Asia-Pacific Travel Health Society has now held
several conferences and two well attended Northern
European Conferences on Travel Medicine have been

held; in 2006 in Edinburgh and 2008 in Helsinki. The
ISTM also has held regional conferences in a variety of
venues.
Training and Examinations were developed in the
wake of the conferences. The Glasgow Diploma in
Travel Medicine was the world’s first diploma course
in Travel Medicine, initially developed by staff at the
Communicable Diseases (Scotland) unit, (now Health
Protection Scotland), in collaboration with the
University of Glasgow, but now awarded by the Royal
College of Physicians and Surgeons of Glasgow.
Annual courses since 1996 have resulted in the award
of 300 diplomas and 57 graduates have undertaken a
second year of training and have completed an MSc.
Similar courses are now run in the UK in London and
Sheffield. The ISTM introduced a Certificate of
Knowledge Examination in 2003, comprising a 200
question, multiple choice examination, and five diets
have been held, most recently in Budapest this year.
Academic recognition of the speciality in the UK
was marked by the development of an Academic Unit
at the Royal Free and University College Medical
School, and more recently in 2006 by the founding of
the Faculty of Travel Medicine (FTM) at the Royal
College of Physicians and Surgeons of Glasgow
(RCPSG). As the first travel medicine faculty within a
Royal College the FTM was clearly innovative, especially as nurses and other health professionals were
admitted as Associates, Members and Fellows to participate on an equal footing with doctors at all levels
of the Royal College structure.
The FTM RCPSG is now launching another ‘first’, a
formally recognised examination which will assess
the knowledge of trained and experienced travel medicine practitioners and therefore identify diplomates
as able to function as independent fully trained practitioners. Open to doctors, nurses and other health
care professionals, principally pharmacists, the
Membership of the Faculty of Travel Medicine
(MFTM) examination will assess knowledge with
both a written paper consisting of single best answer
and extending matching item questions plus an
Observed Standardized Clinical Examination (OSCE).
The examination fee, set at £900 for the first year is at
the same level as for similar examinations, but mindful that nurses and other health care professionals
may find a fee of this level expensive, both the Royal
College of Nursing and the BTHA have independently decided to set up Bursary schemes to assist selected
candidates. The first MFTM diet will be held on 25th
and 26th January 2010, nearly twenty one years after
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that first international conference.
We look forward to 2010 with a real sense that
Travel Medicine has come of age, and the new MFTM
examination marks a new phase of maturity for our
sub-speciality.
Conflict of Interest
MJ, EW and PLC are members of the Board of the Faculty of Travel
Medicine, RCPS Glasgow. BA, LB and AG chair subcommittees of
the Examination and Assessment Committee of the Faculty of
Travel Medicine, RCPS Glasgow.
Michael E Jones
MB, ChB, FRCP(Edin), FFTM RCPS(Glasg)
Consultant Physician
Regional Infectious Diseases Unit
Western General Hospital
Eric Walker
MB, ChB, DSc (Hon Madras), FRCP (Glasg), FFTM RCPS(Glasg),
MRCGP
Dean
Faculty of Travel Medicine
Royal College of Physicians and Surgeons of Glasgow

Peter L Chiodini
PhD, FRCP(Lond, Glas), FRCPath FFTM RCPS(Glasg)
Dean Elect, Faculty of Travel Medicine, RCPS Glasgow and
Hospital for Tropical Diseases
Brian Angus
MD, FRCP(Glasg), FFTM RCPS(Glasg), DTM&H
Director, Centre for Tropical Medicine
University of Oxford
Lorna Boyne
RGN, MN, DTM (Hon.), FFTM RCPSG
Travel Health Medicine
Health Protection Scotland
Alexander Grieve
MB, ChB, FRCP(Lond), FRCGP, FFOM, FFTM RCPS(Glasg)
Independent Occupational Health Consultant
Faculty of Travel Medicine

Footnotes:
1 Cliff A, Haggett P, ‘Time Travel and Infection’. British Medical
Bulletin 2004; 69: 87-99
2 http//www.istm.org
3 http//www.btha.org
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Training in Travel Medicine
WHO Collaborating Centre for Reference, Research and Training
in Travel Medicine, University College London Medical School
J Zuckerman, G Toovey

T

he WHO Collaborating Centre for reference,
research and training in travel medicine plays
an integral role within the Academic Centre for
Travel Medicine and Vaccines at the Royal Free
Campus of University College Medical School. One of
the most important remits of the Centre is the provision of teaching and training programmes in travel
medicine of which there are three in total.
The importance of training and continuing learning
in any health care discipline cannot be emphasised
enough but somehow their importance is even greater
when a new discipline such as travel medicine
emerges. There is an expectation that standards will
be both set and met and this is no different for the discipline of travel medicine. A standard is defined as an
“established or widely recognised model of excellence” and as travel health care practitioners, our aims
in terms of training and clinical practice are high as
the discipline continues to be recognised as an established specialty.
The Faculty of Travel Medicine at the Royal College
of Physicians and Surgeons of Glasgow was established in 2005 and the specialty itself was recognised
formally within the professions of medicine, nursing
and pharmacy. Reaching this milestone was quite
some achievement but this does not allow us to stop
and simply reflect on what has been accomplished;
rather it provides the opportunity for formal training
and qualifications in travel medicine to be attained
alongside the knowledge and skills which are essential to meet the minimum standards of acceptable
practice.
Membership of the Faculty can be obtained through
the process of examination and those with the College
or Glasgow Travel Medicine Diplomas plus a higher
qualification such as an MSc, MN, MPhil or PhD in a
relevant subject will be automatically eligible for
Membership. We very much hope that the MSc
Programme in Travel Medicine will provide a
throughput of ably qualified postgraduates who as
Members and in the future as Fellows of the Faculty
will ensure the longevity of the discipline of travel
medicine.
The WHO Collaborating Centre for reference,
research and training in travel medicine at UCL
Medical School has been involved actively in the provision of training in travel medicine since 1998
through the Diploma of Travel Medicine, the
Introductory Short Course in Travel Medicine and the
Annual Study Day in Travel Medicine. Two of these
courses which evolved as face to face learning have
been replaced by web-based distance learning courses

The Introductory Short Course in Travel Medicine is
currently being transferred to a web-based platform
so that it too can be delivered as a distance-learning
programme.
Currently, two courses in travel medicine are available and they include the MSc programme in travel
health and medicine the details of which follow and
the Annual Study Day in Travel Medicine.
The Annual Study Day in Travel Medicine
The Annual Study Day in Travel Medicine will be
held on 28th October 2009 at the Postgraduate Centre
of the Royal Free Hospital. It allows travel health care
practitioners to take a day out of the practice to attend
a series of talks given on topical subjects within travel
medicine. The programme for this year includes a
rather timely talk on influenza viruses and travel in
particular the clinical importance of influenza vaccination and the use of antivirals; other talks will
include advice on preventing malaria in VFRs and an
update on new advances in travel vaccines including
the recently FDA approved novel Japanese
Encephalitis vaccine, Ixiaro.
This annual update we believe, engages many travel health care practitioners who are interested in the
discipline and for whom the next step in training may
ultimately lead to participating in the MSc
Programme in Travel Medicine.
MSc Programme in Travel Medicine
This programme is designed to provide health care
professionals with the principles of travel medicine
through the use of critical analysis, evidence based
medicine, and a focus on best clinical practice. The
course combines educational methods that encourage
self-directed learning, reflection on personal experience, and critical thinking. We envisage that graduates
of this Master’s programme will make a major contribution to original research as applied to travel medicine including its application in a travel health service
setting. The course is intended to provide graduates
with a higher level of knowledge in travel medicine,
positioning them for successful practice in the discipline.
Entry requirements
MSc students should have a minimum of a first
degree (2:2) in a health related subject (medicine, nursing, pharmacy or health services management)
including at least three years’ experience in primary
care, general medicine, infectious diseases and tropical medicine, occupational health, or pharmacy.
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Applicants who do not fulfil these academic requirements for entry but who have a minimum of three
years’ experience in primary care and hold relevant
professional qualifications may apply for the
Certificate in Travel Medicine. Upon successful completion of the Certificate students may apply to extend
their studies.
Students who have already completed and
obtained a pass mark of at least 50% in a Travel Health
and Medicine Graduate Diploma may, providing that
they also successfully complete module G206,
‘Introduction to Research Methods in Travel Health
and Medicine’, proceed to the MSc.
In the event that the course is oversubscribed,
applications will be judged on the quality and appropriateness of previous academic and professional
experience, references, and personal statement.
It will be a pre-requisite to the programme that all
students have regular access to a personal computer
and the Internet, and have acquired basic skills in its
use. Minimum requirements are detailed in the supplementary application form.
How is the programme taught?
Using a web-based platform (Moodle), we have
created an interactive course which includes:
• structured video teaching from subject experts,
intercut with audiovisuals and slides, and
incorporating learning activities.
• regular, compulsory virtual seminars in which
students discuss particular course themes in a
formal environment, facilitated by a module tutor.
• optional, informal virtual discussion for less
structured interaction between students on course
topics.
• virtual project work, in which two or more students
work together on a shared project.
• a private email link to your personal tutor.
• a virtual library, with links to UCL’s wide range of
online journals and databases;
• detailed personal feedback on each assignment
from a module tutor who is aware of your
professional background and interests.
Although there is plenty of opportunity for interaction, this does not occur in ‘real time’ – i.e. students
are not required to log on simultaneously. We expect
students to log on every few days to check their postbox and view the comments of their tutor and fellow
students. Participation in virtual seminars is a course
requirement.
What are the aims of the MSc programme?
The programme will introduce you to the practice
of travel medicine and provide you with practical
clinical and research skills in the speciality.
Clinical aims
• The recognition and prevention of travel-related

diseases
• The epidemiology and surveillance of infectious
diseases
• The environmental and behavioural health factors
involved in travel-related health and illness
• The diagnosis and management of common health
problems in the returning traveller
• The development and management of travel clinics.
Research aims
• To gain knowledge and skills in how to undertake
original scientific research and how to participate in
collaborative research programmes
• To understand research methods as applied to
travel medicine both nationally and internationally.
Professional development aims
• To provide the opportunity for detailed study of
specific topics relating to travel medicine.
• To facilitate Professional Development Programmes
and the specific clinical practice of travel medicine.
• To promote self-directed learning
• To facilitate multidisciplinary learning between
individuals working in specialities associated with
the practice of travel medicine (eg primary care,
occupational medicine, infectious disease and
tropical medicine)
On completion of the programme students will be able to:
• Develop, evaluate and maintain best clinical
practice in terms of provision of travel health
services for travellers
• Access, understand and apply published research
evidence as applied to the practice of travel
medicine
• Develop the necessary skills to continue your own
professional development.
Programme structure and awards offered
• Year 1: Postgraduate Certificate in Travel Health
and Medicine (Units: G101, G102, G103, G104)
• Year 2: Postgraduate Diploma in Travel Health and
Medicine (Units: G205, G206)
• Year 3: MSc in Travel Health and Medicine (Unit:
G307)
In conclusion, our aspirations for the specialty of
travel medicine include the international mutual
recognition of courses in travel medicine with the ultimate goal for travel medicine to be an accredited and
recognised specialty standing in its own glory. We
hope that the UCL Medical School courses in travel
medicine and in particular the MSc Programme in
Travel Medicine will contribute and support these
endeavours.
Jane Zuckerman, Programme Director and
Stephen Toovey, Deputy Programme Director

Training in Travel Medicine

WHO Collaborating Centre for Travel Medicine & Vaccines &
Royal Free Travel Health Centre
University College London Medical School
Rowland Hill Street, London NW3 2PF
United Kingdom

Module Details
–––––––––––––––––––––––––––––––––––––––––––––––All course units are compulsory.
Course outlines
TRAVG101: Evidence Based Travel Medicine (7.5 credits)
Provides students with a basic understanding of research methods and the ability to source reference information:
• Basic principles of research
• Sources of travel health advice and information
• Travel and Tourism
• Management of a travel clinic.
TRAVG102 Prevention of travel related disease (15 credits)
Provides students with knowledge of the methods of maintaining a traveller’s health while abroad.
• Principles of immunology
• Travel immunisations
• Principles of immunisation
• Malaria prophylaxis
• Travellers’ diarrhoea
• General methods of prevention of travel-related illness.
TRAVG103 Environmental hazards and travel (22.5 credits)
Covers other hazards to travellers’ health:
• Cruise ship medicine
• Diving medicine
• Altitude and expedition medicine
• Venomous bites and stings
• Toxicology and poisons related to travel
• Thromboembolism
• Aviation medicine
• Travel and aviation psychology.
TRAVG104 Practical Issues for Travellers (15 credits)
Case studies are used to enable students to be able to administer best clinical practice and dispense travel health advice, as well
as to undertake fitness to travel risk assessment.
• Expatriates and travel
• Fitness to travel
• Women’s health
• High risk groups
• Ophthalmic considerations
• Immunocompromised travellers
• Differential diagnosis and management of returning travellers
• Transfusion and the traveller
• Repatriation and travel.
TRAVG205 Infectious Disease and Clinical Infectious Disease
(30 credits)
Provides students with a general knowledge and understanding of infectious disease related to travel:
• Food and waterborne diseases
• Arthropod borne viruses
• Malaria
• Tropical infectious diseases
• Parasitic infectious diseases
• Sexually transmitted diseases
• Tropical dermatological infectious diseases
• Investigation and management of an outbreak of infectious
dis
ease.
TRAVG206 Introduction to Research Methods in Travel Health
and Medicine (60 credits)
This course is taught alongside students from Primary Care and
Population Sciences at UCL. The course aims to:
• help you acquire the skills and confidence to undertake critical
reading, appraisal and analysis of the research literature;
• promote understanding of the principles of research methods as
applied to travel medicine, including secondary research and
the basic tools of biostatistics;
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• equip you with the skills to undertake supervised original
research in travel medicine and to participate effectively in col
laborative research.
Syllabus:
• Nature and scope of research in health care
• Ethical considerations
• Critical appraisal and biostatistics
• Principles of secondary research.
TRAVG307 Dissertation (60 credits)
The dissertation provides the opportunity for students to
undertake an ordered, structured, independent and professional
critical enquiry into an aspect of travel medicine. The dissertation
may take the form of:
• A research study to explore an issue in travel medicine by way
of a questionnaire or interview e.g. risk of accidents in a defined
group of travellers.
• Analysis of interesting and relevant case histories supported by
a detailed discussion.
• A critical review of the literature on a subject of interest e.g. the
re-emergence of diphtheria, the threat posed by viral
haemorrhagic fevers, vulnerable groups and meeting their
travel health needs.
• A critical review and discussion of a topical subject e.g. antimalarial prophylaxis guidelines for travellers.
All students wishing to undertake the dissertation must have a
plan approved by their tutor before the commencement of Year 3.
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––-

Further Course Information
–––––––––––––––––––––––––––––––––––––––––––––––Attendance at UCL
For students in the United Kingdom, attendance will be
required at the end of the academic year to sit the examinations.
The venue will be within Central London. Following the submission of the MSc thesis in Final Year students, an oral examination
will be conducted only at the discretion of the Board of Examiners
at which time attendance will be required in Central London. For
students resident outside the United Kingdom, arrangements can
be made to take examinations without the need for travel to the
London.
Assessment
The taught courses of the MSc in Travel Health and Medicine
are assessed by two main methods:
• A written examination in July of each year, made up of an essay
or critical analysis paper, plus additional multiple choice
and/or short answer questions depending on the subject matter
of the modules taken.
• Tutor marked assignments (TMAs): generally, 1500-2000-word
essays on predefined topics, these will be electronically
submitted.
In addition, some courses require a report (detailed account of a
practical project). The MSc dissertation must be presented as a formal thesis, which will be marked independently by two examiners.
Final year students may have a viva voce examination at the discretion of the Board of Examiners to demonstrate to the examiners
that the thesis is their own work and original.
Tutoring and mentoring
Most of your studies will be undertaken at a distance from UCL.
While we will provide academic support via telephone, email, and
via the interactive virtual seminars, you will also need someone
closer to home to help you with your studies (a local mentor). Your
personal (academic) tutor will be a member of our core team and
will provide:
• General feedback on your academic progress
• Regular virtual tutorials via telephone or email
• Guidance on whom to contact for additional academic support
if your needs do not correspond to his or her field of expertise.
In addition, we ask you to identify a person who lives and
works in your own locality to act as your local mentor whose

8 Journal of BTHA, Volume XIII, 2009

Training in Travel Medicine continued
responsibilities will include:
• Providing personal support throughout your studies
• Offering background information on your area of interest.
• Helping you to apply your learning to local situations and
priorities
• Helping you to obtain access to local libraries and journal
collections (e.g. postgraduate centres)
Further details of the mentoring role are available on request to
the Course Administrator.
Fees
Tuition fees available on application or by visiting:
www.ucl.ac.uk/current-students/tuition-fees

How to apply
Applications and further information are available from:
Course Administrator for MSc in Travel Health and Medicine
UCL Division of Infection & Immunity,
Academic Centre for Travel Medicine and Vaccines
WHO Collaborating Centre for Travel Medicine
UCL Medical School
Royal Free Campus
Rowland Hill Street
London NW3 2PF
United Kingdom
Email: msctravel.medicine@medsch.ucl.ac.uk
Tel: +44 (0)20 7794 0500, extension 33546
Full details may be found at:
www.ucl.ac.uk/infection-immunity/allstudents
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––-

Conference Report
Travel Medicine – Moving Practice Forward held at the Royal Pharmaceutical Society of Great Britain, Thursday 12th March 2009
in partnership with the Faculty of Travel Medicine with the Royal College of Physicians and Surgeons, Glasgow.
This was the first joint meeting between the Faculty of Travel Medicine of the Royal Society of Physicians and Surgeons, Glasgow
and the Royal Pharmaceutical Society of Great Britain, reflecting a growing interest amongst pharmacists in travel medicine.
The first speaker of the day was Dr Jane Zuckerman (Royal Free and University College Medical School) who discussed education
and standards of travel medicine. She proposed that the emerging Faculty of Travel Medicine would be a standard setting body for
specialists in travel medicine. Drawing on the Faculty’s multi-disciplinary background, she drew parallels to the standard setting role
of the Nursing and Midwifery Council in terms of safe and effective nursing practice. Maintaining the standards of practitioners is
dependent upon re-validation, re-licensure and re-certification and underpinning all three is education. Dr Zuckerman described the
range of educational opportunities available and how these could lead to membership of the Faculty of Travel Medicine. Her vision
for 2020 was an international mutual recognition of accredited courses in travel medicine and that this would become an officially
recognised medical and nursing speciality.
James Moore (Director, Travel Health Consultancy) and Jason Gibbs (Nomad Medical) described how to set up and operate a private travel clinic. Mr Moore discussed the setting up of his own clinic including finding appropriate premises, installing information
technology and appointing the necessary staff. A major hurdle was registration of the clinic with the Healthcare Commission (now
Care Quality Commission). He warned that in real terms the setting up of the clinic represented a major financial commitment of £1520k. Mr Gibbs then went on to explain ways in which such a clinic could be made profitable. He suggested a strong business plan and
an eye on market forces and good staff training as important elements. He also stressed not just relying on vaccines and anti-malarials for income but linking clinic activities to the sale of other products such as medical kits, bite-avoidance products or other healthrelated items. The pharmacy was ideally placed for the consultation to link into the retail sales of other items. The clinic should also
maximise other opportunities such as flu vaccinations or other vaccinations for occupational health.
Dr David Hill (Director of NaTHNaC) gave a broad overview of risk assessment in travel medicine drawing on a number of
specific examples. He stressed that travel medicine was moving from one of expert opinion to a discipline based on evidence.
Preparation for travel is dependent on risk assessment and risk management based on available evidence and individualised for the
traveller. In the case of enteric fever, the evidence indicated that the majority of cases occurred in travellers to the Indian subcontinent
and the majority of these were visiting friends and relatives. So those groups should be targeted considering the relatively low
efficacy of the Typhoid vaccine and that over half of the cases were due to Paratyphoid against which the vaccine was effective. For
Yellow Fever evidence had indicated a change in the epidemiology in South America which indicated a wider distribution and therefore changes in recommendations. Further reports of serious complications from the vaccine had warranted a closer examination of
groups of travellers in whom the vaccine may be contraindicated. He presented evidence that those over the age of 60 and/ or with
a thymus condition were at greatest risk of adverse drug reactions, especially those who were primary vaccinees. Finally, travellers’
diarrhoea represents the most common of ailments to travellers and the ETEC is amongst one of the most common responsible
organisms. There are similarities between ETEC toxin and that of Cholera, although evidence indicates that the oral Cholera vaccine
provides a very low level of protection against this organism. A promising new transcutaneous vaccine delivered by application of a
patch containing heat labile toxin from ETEC has shown promising results in improving symptoms. Dr Hill finished his presentation
by considering the levels of Malaria imported into the UK and that in over 70% of cases these were visiting friends and relatives
although the case fatality did tend to be higher in holiday travellers. A particular case in point is the Gambia where within a
three-month period 19 UK travellers contracted Malaria, none of whom were using the correct prophylaxis. This presentation was
complemented by another from Dr David Lallo (Liverpool School of Tropical Medicine)on malaria chemoprophylaxis for the travel
with more complex medical histories.

continued on page 29
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Travel and Health in the Elderly, Part 2
I B McIntosh
PRE-TRAVEL RISK ASSESSMENT
he pretravel health consultation provides opportunity to gather general and health data from
potential travellers, to identify factors, which
may impact on their health status while abroad and
initiate measures to minimise or prevent adverse
effects. Creation of a personalised database is essential. Management requires consideration of potential
hazards -untoward events, which may occur- and risk,
which relates to the degree of chance that an event will
occur. Many factors are involved. For instance, disease
hazard in a country depends not only on its presence,
but other elements such as climate, sanitation, water
supply, disease vectors and carriers, with level of
health risk determined by personal immunity, vaccination, and exposure to infection.

T

Identifying the risk
Data to be acquired:

Considerations

Age and gender

Elderly, very old

Regional destination

Developing country

Season

Monsoon

Travel duration

short/ long haul

Holiday type

Visit to relatives/ city tours/
Safari/Upcountry/
Adventure/Sporting

Climate

climatic extremes

Altitude

high altitude

Latitude

high/ low latitude

Transportation mode

air/ sea /land

Itinerary

touring / static

Holiday activities

sporting /adventure

Vaccination status
Smoking status
Current physical status
Psychological status

Functional ability
Personality. travel phobia/
confusional /anxiety state

Past medical history
Current health status
Pre-existing chronic disease
Health facilities at destination.

Quality, proximity

Travel health insurance status.

Adequacy, exclusions

Those suffering from pre-existing disease suffer the further
disadvantage of physical constraints, relating to the condition.
They are less able to compensate for the demands of a hostile
environment and are more likely to succumb to travel-induced
illness and disease.

FACTORS WHICH INFLUENCE HEALTH RISK
Age
Each consultation with an elderly potential traveller
should consider the impact of the ageing process on
the individual. Aging organs gradually, but progressively, lose function and there is decrease in maximum
functioning capacity. This often goes unnoticed by the
individual as organs have a reserve ability to function
beyond routine needs, but travel can bring additional
physiological demands.
The heart of a 20-year-old is capable of pumping 10 times
the amount that is actually needed to preserve life. After age
30, about 1% of this reserve is lost annually. With
advanced years, an organ when worked harder than
usual, may not be able to increase function eg. sudden
heart failure can develop. Body stressors e.g. disease,
life changes such as an energetic vacation, suddenly
increased physical demands on the body from change
in physical activity and exposure to high altitude can
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produce extra cardiac load. The effects of ageing on
the heart, lungs, kidney and brain can make older
world travellers more vulnerable to travel-related disease and trauma than younger people.
Ageing Heart
Heart functions slow down with age. The aging
process reduces heart muscle strength so pumping
power declines, and maximal heart rate also decreases. When the amount of blood pumped by the heart
in a minute declines, systolic blood pressure tends to
rise. Ageing of the heart is associated with a number
of disease-independent changes associated with a
reduction in function including:• a fall in number of myocytes and cells within the
conduction tissue,
• development of cardiac fibrosis,
• reduction in calcium transport across membranes,
lower capillary density,
• decrease in the intracellular response to
Beta-adren ergic stimulation.
There is a steady increase in heart size and thickness of ventricular walls with age, with the cardiovascular system becoming more susceptible to diseases
including high blood pressure and atherosclerosis.
Nearly 40 percent of all deaths among those 65 and
older are due to heart problems.
By 80 years, men are nine times and women eleven times
more likely to die of chronic heart failure than they were at
age 50.2
The older heart – even in the very fit – is no match
for a younger one during exercise or stress. During
physical activity the heart must pump more blood to
working muscles. In the young it increases the heart
rate and squeezing harder during contractions, sends
more blood with each beat. The response differs with
ageing. Heart rate still rises, but not as high.
In 20 year olds, maximum rate is 190 to 200 beats per
minute; by age 80, this has diminished to 145 beats, with
substantial decline in the peak rate at which the older heart
can beat.
The force of contraction during vigorous exercise
increases, but not as much in older people as in the
young and cardiovascular reserve diminishes.
A 20-year-old can increase cardiac output during exercise to 3-4 times over resting levels, but an 80 year old can
only muster about two times. The Frank-Starling mechanism compensates in part for this shortfall, however
during vigorous exercise the older heart still pumps
less blood overall because it can not beat as fast as a
young heart.
This adaptation helps the heart meet immediate
needs of the exercising older body, but it increases
heart load and forces it to work harder. Ventricles do
not fully relax between beats, causing end diastolic
left ventricular pressure to increase and left atrial
pressure rises. This pressure increase is transmitted to
lungs and as pressure rises, oxygenated blood strug-

gles to get from lungs into the left side of heart to be
pumped out to the body. The person then exhibits
dyspnoea with effort.
Ageing Lungs
Abnormalities occur in the aging human lung,
which include:
• decreased mucociliary function,
• dilatation of airspaces,
• loss of elastic recoil,
• loss of elastin fibres,
• Diminished diffusion capacity,
These changes explain the progressive decline of
pulmonary function,3 which gradually occurs after
age 20. In the absence of respiratory insults (e.g.,
smoking, environmental toxins, prior respiratory
infections), most elderly people have sufficient respiratory reserve to avoid symptoms. Reduction of respiratory reserve with ageing however often increases
the risk and severity of pulmonary infections.
After age 20, the number of alveoli and lung capillaries gradually begin to decrease, although, lung
volumes, airflow, diffusing capacity, and purely agerelated changes of lung function do not lead to clinically significant symptoms in non-smokers. In smokers and former smokers, injury due to inflammation is
superimposed on and accelerates the effects of aging,
resulting in dyspnoea.
Changes in lung and chest wall compliance are primarily responsible for age-related decreases in ventilation and the corresponding decreases in gas distribution that result from collapse of small airways. After
age 30, there is decrease in number and elasticity
of parenchymal elastic fibres, which causes gradual
loss of elastic recoil of the lungs. Airway size also
decreases.
After 55 years, respiratory muscles begin to weaken, and
chest wall gradually becomes stiffer (decreasing compliance). The increased outward pull of the stiffer chest
wall combined with the reduced ability of the lung to
pull inward result in a small increase in functional
residual capacity and residual volume
Diffusing capacity peaks in people in early 20s and then
declines. From middle age onward, it declines at a rate of
about 17% per decade in men and at a rate of about 15% in
women. The loss of alveolar-capillary surface area
decreases venous blood oxygenation, particularly
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under conditions of high pulmonary blood flow (e.g.,
exercise)
Partial pressure of arterial oxygen (PaO2) declines
linearly with ageing (about 0.3%/year) until age 75, at
which time it stabilizes at about 80 mm Hg in healthy
non-smokers.4
Autonomic Response in ageing
Heart rate and ventilatory responses to hypoxia and
hypercapnia diminish with aging because peripheral
and central chemoreceptor responses diminish. Aging
also decreases neural output to respiratory muscles
and lowers chest wall and lung mechanical efficiency.
As a result, ventilatory response to hypoxia is reduced by
51% in healthy men aged 64 to 73 years compared with
healthy men aged 22 to 30; ventilatory response to hypercapnia is reduced by 41%.
After age 40, decreases in FEV1 and FVC occur due
to aging itself. There are also superimposed cumulative effects of inflammatory injury from respiratory illness, smoking, and exposure to environmental toxins.5
Blood and circulation changes
Aging causes a reduction in total body water so
there is less fluid in the bloodstream, with decreased
blood volume. The number of red blood cells is
reduced which contributes to fatigue. Blood vessels
become less elastic with “average” blood pressure
increasing from 120/70 to 150/90 mm.Hg., Blood vessels lose elasticity and respond more slowly to change
in body position with resultant postural hypotension,
dizziness and falls.6
Body temperature changes
Body temperature does not change significantly
with advanced years, but temperature regulation, is
more difficult. Loss of subcutaneous fat makes it harder to maintain body heat. Skin changes include
reduced ability to sweat. Older people find it more
difficult to tell when they are becoming overheated
and are at greater risk from hyperthermia or heat
stroke. They are also affected by dangerous drops in
body temperature (hypothermia).6
Immunity change
There is a decline in immunity, associated with
increased vulnerability to infectious agents, with several causes of immuno-senescence. The progressive
atrophy of the thymus gland occurring with ageing,
affects ability to generate a cell-mediated immune
response. The thymus gland is where T lymphocyte
("T cell") immune cells mature. The thymus begins to
atrophy and by middle age is about 15% of its maximum
size at adolescence although the number of T cells does
not decrease with aging, T cell function decreases,
causing a weakening of the parts of the immune system controlled by these T cells.
Elderly people produce fewer helper T cells and the ones
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they do have are often less effective than they were earlier in
life.
These changes bring slow, steady decrease in
immunity after young adulthood. When the body is
exposed to bacteria or micro-organisms by actual
exposure or by immunization, fewer protective antibodies may be formed or they form slower.
Diminution of cell-mediated immune response
with age, leads to a progressive reduction in antigendriven lymphocyte proliferation, a common deficit in
elderly individuals.
Antibody responses to some vaccines (eg, pneumococcal,
influenza) that can decrease risk of pneumonia decline with
increased age. Cellular immunity also declines with
ageing.
Influenza immunisation and others may be less effective,
and protection may not last as long as expected. The
immune system also becomes less able to detect foreign particles, and infection risk is greater.
Other factors related to ageing also increase the risk
of infections such as sensation and skin change, which
increase the risk of injury and permit bacterial skin
entry.. Aging also affects inflammation -an immune
response-and wound healing which proceeds more
slowly.

Ageing kidney
The number of nephrons is reduced and the overall
amount of kidney tissue is diminished. Blood vessels
supplying the kidney can become hardened and
kidneys filter blood more slowly. Renal changes lead
to:
• decline in glomerular filtration rate,
• decreased urinary concentrating
• decrease in diluting ability,
• diminished urinary acidification,
• impaired potassium clearance.
• Proneness to drug toxicity,
• fluid and electrolyte imbalance, especially when
dehydrated.
Kidneys have a built-in extra capacity. However,
decreased efficiency occurs when they are under
increased workload from illness, medications, and
dehydration. Renal changes may affect ability to concentrate urine and hold onto water with response to
fluids and electrolyte intake slowed. Dehydration can
occur more readily in older people who frequently
have less sense of thirst. The bladder wall changes
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with age with elastic tissue replacing tough fibrous
tissue, and the organ becomes less distensible.
Muscles weaken, and the bladder may not empty
completely when urinating with resultant continence
problems.8,9,10
Ageing skin
Thinning occurs as the rate of cell production slows
in the epidermis. The dermis may also become thinner, more 'papery’. Less elastin fibres are produced
causing sagging and drooping. Melanocytes tend to
increase in certain areas, like backs of hands, forming
age or liver spots. Older skin has fewer sweat and oil
glands, with reduced ability to sweat.
Loss of subcutaneous fat makes it harder to maintain body heat. Paradoxically older people are less
aware of becoming overheated.
Ageing Brain
As people get older, there is a decrease in brain
weight and brain volume, widening of the grooves on
the surface of the brain and enlargement of the ventricular system, probably due to loss of cells surrounding the ventricles. Decrease in brain weight and
brain volume are probably due to loss of neurons
and extra cellular fluid. A person may have a: 20%
reduction in brain weight between the ages of forty-five and
eighty -five and loss of thirty to fifty thousand neurons a
day from the brain and nervous system with ageing.
Two thirds of old people eventually experience
some significant loss of mental lucidity and independence as a result of aging. Individuals 60
years and older, often experience some cognitive
decline including:
• impairment in memory,
• loss of concentration,
• decreased clarity of thought,
• impairment in focus and judgment.
The way the brain processes information is slowed,
affecting the rate that people can put new information
into permanent memory, especially factual information. With aging, delayed recall occurs – not being able
to remember a familiar name or word – and it
becomes harder to pay attention to more than one
thing at a time. Common factors that impair normal
memory function are, stress, alcohol use, lack of sleep,
all elements associated with international travel.
Bone changes
In early life, a careful balance exists between bone
formation by osteoblasts and bone resorption by
osteoclasts. With aging, the process of coupled bone
formation is affected by the reduction of osteoblast
differentiation, activity, and life span, which is further,
potentiated in the per-menopausal years with hormone deprivation and increased osteoclast activity.
Resultant osteoporosis can bring fracture from minor
falls.11

Sensorial change
At age 70, 30% people have impairment of vision
and hearing. At 81 years, 6% have low vision and
moderate to severe hearing loss, and one-tenth normal
vision and hearing. At 88 years, 8-13% have low vision
and moderate to severe hearing loss and no men and
less than one-tenth of women have normal vision and
hearing.12
Sight
Loss of accommodation and focussing .The extent
the pupil can dilate decreases with age. The light
adapted eye at 20 years gets 6 times greater light to
eye than an 80 year old. The 20 year old, dark-adapted eye gets 16 times greater light to retina than an
80 year old. There is an age related delay in dark
adaptation. Failing visual acuity with advancing years
creates difficulties in reading instructions and locomotion with old particularly vulnerable in low light
situations.13
Hearing
Older people develop presbyacusis with as many as half
over 75 may having hearing loss. As a person ages,
cochlear hair cells may become damaged. This results
in a high-frequency hearing loss that can start as early
as middle age with males more affected over 40 years
old. The middle ear also ages, going through physical
changes that make it more difficult for a person to discriminate sound. Hearing loss is most pronounced at
higher frequencies for both sexes. Loss of auditory
acuity makes for difficulty hearing public address
systems.14
Environmental stress and ageing
Stress – the physical or psychological condition
elicited by a situation- can be perceived as an external
danger, hazard, threat or challenge. It places demands
on the person who responds with coping mechanisms
and adaptation.15
Relocation and international travel are stressors.
Elderly people with more rigid thought processes can
be slow to adapt and coping strategies may be less
confrontational. They may be less likely to ‘stand up
for their rights’ and have slower reaction times in
emergency situations.16,17
The effects of existing disease
Illness, or recent surgery can further weaken the
immune system, making the body more susceptible to
subsequent infections. Diabetes, more prevalent with
age, can lead to decreased immunity. Reductions in
ventilatory response increase the risks of developing
hypoxia and hypercapnia if elderly people acquire
disorders that produce low O2 levels (e.g., pneumonia, COPD, obstructive sleep apnoea.
Chronically low oxygen levels in the elderly, reduce
tolerance to illness, decreased exercise tolerance,
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abnormal breathing patterns including apnoea,
increased risk of lung infections such as pneumonia or
bronchitis, and diseases caused by tobacco damage
such as emphysema. Additional factors for cardiovascular decline in function are disease insults such as
diabetes, hypertension, hyperlipidaemia and the habit
of smoking.7
Aging increases the risk for urinary disorders
including acute and chronic renal failure. Bladder
infections and other urinary tract infections are more
common in seniors in part, related to incomplete bladder emptying. Urinary retention is more common as is
urinary incontinence. The aging kidney is constantly
exposed to the effects of a variety of potential toxic
processes, i.e., drugs and chronic illnesses including
hypertension, diabetes, and atherosclerotic disease.7
Renal changes that occur with aging also consist of
impairment in the ability to concentrate urine and to
conserve sodium and water. These physiological
changes increase the risks of volume depletion and
prerenal type of acute renal failure.8 In men, the urethra may become blocked by an enlarged prostate
gland. In women, weakened muscles can allow the
bladder or vagina to prolapse, also causing blockage
and urinary difficulties. With often-restricted access to
toilets in world travel these are serious considerations
for older travellers.

• Poorer circulation and wound healing results in
slower healing of scratches, bites and injuries.
• Thinning bones from osteoporosis increase the risk
of fractures with falls.
• Reduced stomach acid increases risk from food
poisoning and contaminated food and water vii

Medication
Long term medication can also add to health risk
with potential effect on prophylaxis and travel related
health threats and failed compliance which is common in travellers

Destination
Certain regions of the world, primarily developing
countries, present higher health risk due to the risk of
infection and road traffic accident.

Age effects on bodily function which can increase
the risks of world travel
• Decreased heart capacity decreases ability to cope
with travel related stresses such dehydration, high
altitude or physical exertion.
• Decreased lung capacity means less reserve to deal
with reduced oxygen at altitude or from chest
infection.
• Weakened immune system makes infection more
likely
• Deteriorating kidney function increases likelihood
that dehydration will lead to kidney failure and
diminishes ability for kidneys to cope with salt loss
when diarrhoea occurs
• Deteriorating brain function can cause confusion in
stressful situations and some elderly people find
difficulty in coping with new situations and have a
lower anxiety threshold
• Decline in visual and auditory senses can cause
accidents or failure to see or hear public
announcements in airports, rail stations and on
ships.
• Poor balance and slow reaction time can increase
risk of fall, and make walking more perilous

Increased vulnerability during travel due to:
• high temperatures and heat stroke
• environmental extremes
• deep vein thrombosis
• hypothermia
• effects of low oxygen
• fatigue and exhaustion7

FACTORS AFFECTING ALL TRAVELLERS

Season
Travel off the tourist season, in the monsoon,
in extreme heat, or cold can be hazardous for the
traveller
Transportation
Air travel over 8 hours duration and prolonged
coach and car travel can create a traveller’s thrombosis risk
Holiday type
Visitors to friends and relatives in Africa and Asia
can be at higher risk of infection, as they assume
immunity and do not acquire appropriate vaccinations
Climate Extremes
Heat or cold can result in travellers suffering heat
stroke, dehydration, hyperthermia and hypothermia
Local medical facilities
In emergency, local medical and nursing aid may be
substandard, inadequate and distant, with prolonged
evacuation, to the disadvantage of the ill or injured
traveller
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Assessment and management Planning
Management Plan
1 Identify health hazards using a questionnaire.
2 Analyse the risk.
3 Advise patients of health hazards in the
proposed travel itinerary.
4 Advise on factors, which can be altered to
decrease risk.
5 Negotiate a management plan and programme
with the client.
6 Provide adequate prophylaxis and vaccination
7 Provide appropriate advice regarding
precautions to be taken en route, at the destination and on return.
8 Counsel on appropriate changes in drug
medication e.g. with diabetes, and how to deal
with alterations in circadian rhythm.
9 Advise about minimising the effects of preexisting disease during travel and on holiday.
10 Provide appropriate certificates and referral
letters and completion of certificates required by
transport authorities, or tour operators.
11 Advise clients on sources of useful information
booklets, websites.
12 Provide clinical valuation for the high risk, very
frail old and for those with pre-existing disease
which may exclude them from travel. Much of
the assessment in these procedures can be
carried out by members of the Care Team; i.e.
practice or travel clinic nurse.18
Data analysis
Acquisition of the data from one to one consultation, or from a questionnaire presented to the patient
on arrival at the pretravel interview, will provide the
necessary information for the health professional to
make an informed risk assessment of the health hazards likely to confront the person on international
travel. Analysis of data will identify the traveller at
higher risk and permit creation of a customised management plan to minimise or negate potential challenge
to health. The client can be apprised of risks, encouraged to recognise them and advised on appropriate
prophylaxis and prevention. Creation of a customised
management plan for the individual, to minimise risk
of global travel is recommended:
Risk appraisal
Advanced age makes world travellers more vulnerable to trauma and infection but other key factors
affecting a sojourn abroad must be considered .It can
help to sort travellers into low, medium and high-risk
categories with a scoring tool based on the questionnaire.19
Destinations in developing countries, the tropics,
environmental and latititudinal extremes and more
distant countries in the former eastern bloc, may present high risk. Travel in the monsoon season, on safari,

up-country and for adventure and sport are also likely to be riskier health undertakings. Prolonged travel
by air or coach can present health hazard and people
visiting family and friends often risk disease by failing
to take appropriate vaccinations. Smokers, the unvaccinated and those with predisposing or chronic disease have to be regarded as potentially higher risk
travellers.
A risk-scoring tool
Demographic details

RISK
low

Age – 65-74

medium

*

75-84

*

85+
Destination - Northern Europe,
Canada, America, Australia,
New Zealand

*

*

Eastern Europe, Former Soviet bloc,
Mediterranean littoral (south east)

*

Tropics, SE Asia , India, Africa.
Developing countries
Season - favourable

*
*

monsoon, out of season

*

Transportation - air ,long-haul,

*

Sea, land

*

Climate/ - moderate, low altitude

*

Environment - extreme, high
altitude
Smoking status - non smoker

*
*

smoker

*

Physiological function - functional,
visual, hearing, continence defect

*

Psychological state - travel phobia,
anxiety/ confusional state

*

Medical status - current illness,
pre-existing and chronic illness,
terminal illness

*

Medications - multiple
Predisposition to severe motion
sickness

*
*

Vaccination status – unprotected,
immuno-suppressed
Destination Medical facilities poor, distant
Travel insurance - absent,
inadequate
Recent history of stroke, myocardial
infarction, insulin dependent
diabetic, COAD <50% function

high

*
*
*
*

Summation of the score in medium and high risk
categories identifies high scorers. Those with a
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preponderance of scores in these columns should be
considered for comprehensive health screen before
international travel17
Infection risk
The risk of the traveller succumbing to infection
while overseas has to be gauged and is an important
determinant of the advice and vaccination to be proffered.
Figure one provides a rough guide to risk per
month of travel.18
Figure 1
Risk per month of travel (after Steffen et al, 1997)

Bite

This is a logarithmic chart. Each graduation represents a 10-fold
difference in risk. 100% would imply that all travellers would be
likely to develop the problem, 1% that 1 in 100 travellers would be
likely to develop it and 0.0001 that 1 in 1 million would be likely
to develop it.

Summary
Increased vulnerability in the old due to:
• Increased infection risk
• Decreased ability to fight diseases
• Slowed wound healing
• Change in gait
• Imbalance
• Poor temperature control
• Decreased immunity
• Increased health risk with heavy exercise, high
altitude, environmental extremes, physical and
psychological stress.
• Renal changes
• Decreased cardiovascular efficiency
• Ventilatory changes
• Skin thinning
• Cognitive impairment
• Less ability to cope with psychological stressors
• Pre-existing illness.
• Medications
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Health Care in the USA
I MacKay
A 68 year old woman had a severe stroke on a cruise
ship sailing in the Caribbean, with a home port in
Florida. She had suffered a mild stroke 2 years
previously and was not covered by her travel health
insurance for any recurrence or symptoms of cardio
and cerebro-vascular disease. On admission to hospital in the USA she was very ill and required lengthy
intensive health care and rehabilitation. The admission contract made with the family made them
responsible for all financial costs. Treatment, hospital
management and repatriation expenses bankrupted
them.
This is not an uncommon case with ill travellers
who are hospitalised in America. The need for all visitors to have comprehensive and adequate health
insurance is paramount and should be emphasised at
pretravel clinic consultations. Despite all criticism and
inadequacies of the NHS, it provides Britons with
almost free health care from cradle to grave. It compares very favourably with the fragmented US health
care service which is listed as 37th in quality of population care by WHO.
The uninsured or inadequately insured tourist is
not alone in suffering under the United States health
care system, where many of residents are unprotected
if serious illness or accident occurs to them or their
family.
The U.S. spends more per capita than other nations
– with less impressive results, from a system which
pays doctors to diagnose, test and treat but not necessarily keep people healthy. Chronic diseases like
diabetes absorb 80% of health care dollars.
A 52 year old male had a routine physical examination, his first in six years. High levels of blood and
protein were found in his urine and on renal biopsy
the kidneys were found to be failing. He had previously had health insurance protection provided by his
employment. Since losing his job he had been
paying premiums to a private health insurer buying a
series of six month medical policies, one after the
other, hoping he would soon find a job that would
include health coverage. Unexpected illnesses and
accidents are always a possibility. In the United
states resulting medical bills can be disastrous. The
private insurers website warned. “Safeguard your
financial future with short term medical temporary
insurance. It provides the peace of mind and health
care access you need at a price you can afford.”
Kidney failure would seem to be one of those
disastrous “unexpected illnesses” that would be in
this category but the insurer disagreed and his claim
was rejected and he faced financial ruin.
This case illustrates a problem faced by many
Americans. 45 Million US residents have no health
coverage at all. l25 million people who are underin-

sured spend more than 10% of their income on out of
pocket medical costs. Underinsured, they are particularly vulnerable because as in the case quoted, until a
health catastrophy occurs, they are often unaware of
exposure to health risk. In a 2005 Harvard University
study of more than 1,700 USA bankruptcies, it was
found that medical problems had been responsible for
half. Remarkably, three-quarters of those bankrupt
people actually had health insurance. The risk cuts
across social classes and affluence is no protection.
Comfortable middle-class lifestyle, good education,
well paying employment, provide no safeguards to
risk. Most of the medically-created bankrupts were
middle-class homeowners who had been to college
and had responsible jobs – until illness struck. Falling
ill without adequate insurance leaves individuals at
risk, no matter where they live or work.
With America’s health care system: almost anyone
may be one unfortunate diagnosis away from financial ruin. Most people get coverage where they work,
but employees often have difficulty understanding
the jargon in insurance policies. Even the insurer’s
personnel may not fully understand intricacies of a
policy when briefing a new employee. Coverage such
as eight annual doctor visits or three radiation courses that seem generous when healthy, quickly proves
insufficient if the person becomes really ill. Short-term
policies taken up privately by the renal case above
provided false security, because diagnosing and
treating an illness may not fall neatly into six month
increments. The renal patient had been continuously
covered since 2002, by the same company, each successive policy however treated him as a brand new
customer. The company noticed many months earlier
that his kidney disease was a “pre-existing condition”.
His insurance would not thereafter cover it, since he
was now under a different six month policy from the
one he had when he got those first tests.
Under the US medical aid “Medicaid” program,
state law requires counties to provide care to those
deemed “indigent,” defined as people who earn less
than 21% of the federal poverty line, or $2,274 a year
for a single adult and $4,630 for a family of four.
Many counties, particularly rural ones, do no more
than that minimum. Another paradox of US health
care is that people who can least afford it – the uninsured - end up being charged the most for medical
costs. Insurance companies, with large numbers of
customers, have financial muscle to negotiate low
rates from health care providers; individuals do not.
The latter may be charged as much as six times the
price an insurance company would pay. When the
uninsured seek care, they typically arrive more sick
and require far more resources than the insured.
Recurrent efforts have been made by recent
American Governments to bring universal health
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cover to the nation with scant success. Unlike the
Clinton campaign, which ran aground in 1994, the
Obama White House’s intention is to give congress
the lead in fashioning health care reform legislation. A
current proposal – The Baucus Health Plan – aims to
achieve universal coverage by building on the existing
system by which most people get their health insurance through their employer – while also instituting
new measures to bring down health care costs.
All the smallest employers would be required to
provide health benefits to their workers or pay into a
fund to cover the uninsured. Small businesses and
those employing low-wage workers would get a new
tax credit to help pay for the benefits.
People who do not receive health insurance from
employers would be required to purchase it on their
own, with the government providing subsidies to
those who earn up to 400% of the federal poverty line.
There would be new restrictions on Private Health
Insurance Companies would not be allowed to deny
coverage to people because of pre-existing health
conditions or to charge rates that discriminate solely
on the basis of health status. This is a deal they may
accept in exchange for the vast new market that universal coverage would open up. Among the choices
for individuals and small businesses purchasing
coverage would be a public option – a Medicare-like
program financed by the federal government.
A woman collapsed on the steps of the Oregon State
Parliamentary building during my visit. Bystanders
immediately called the emergency service and the fire
brigade responded very quickly. Confirming she was
unconscious, the first aiders next action was to seek a
Blue Cross card verifying she had health insurance
cover. Its presence or absence determined whether she
would be transported to a private hospital to get
immediate attention or delivered to the State run unit
where intervention might be delayed and limited.
Tourists Beware
Time will tell whether universality will finally come
to US health care and end anomalies in access. These
changes will not bring benefit to tourists to the United
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States who if ill, will continue to be exposed to the
rapacious tendencies inherent in the private health
care sector. They should only venture there certain of
personal comprehensive and adequate travel health
insurance protection, with close scrutiny of small
print clauses and exceptions to cover. Failure to secure
health cover, or travel with insufficient protection or
exclusions for past medical conditions may prove disastrous.
According to a report by the US Government
Accountability Office, waiting times in emergency
rooms are worryingly long, largely because of overcrowding. Patients can wait twice as long as medical
association recommendations: half an hour for life
threatening needs, 37 minutes for emergency aid and
up to an hour for urgent care. The US health system is
ailing with national high infant mortality, low life
expectancy and soaring health care costs. In the
system there are few financial incentives for providers
to take proactive steps to intervene to keep people
healthy. The longer and more extensively a doctor
treats a patient, the more income they recoup
and there is a demand for reform in health care
reimbursement.
Federal Government and large insurance companies are setting up “Patient-Centred Medical Homes”
where a portion of the doctor’s pay will be linked to
performance targets.
In the WHO lists of top countries for quality health
care services the U.S. only holds 37th place, despite
being the highest spender.
75% of the $42 trillion annual health care budget
currently goes to heart disease, asthma, diabetes and
certain cancers with most of this going to patient’s
hospitalisation. In the public Medicare system, 20%
of patients have five or more chronic illnesses.
Europeans spend considerably less on their systems
with better outcomes.
The new Obama administration promises universal
health coverage and the introduction of electronic
records, goals impossible to achieve in the past.
Ian MacKay is a retired hospital practitioner and world traveller.
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Health Care on Kilimanjaro and High Mountains
I Govender
ABSTRACT
Context:
An increased number of people are climbing
Kilimanjaro and other mountains annually. Such travel is becoming more affordable and convenient. This is
accompanied with increased consultations to the
family practitioner for advice (Medical and Non
medical) prior to the climb. Thus the doctor has to be
fully aware of the risks, and the preparation required,
since this is a possible life-endangering event. This
account is presented by a Family Physician that has
successfully climbed Kilimanjaro twice and has a
travel health clinic.
Objectives:
To provide the Family Practitioner valuable information to impart to the prospective mountain climber.
This will help the climber to decide if he/she still
wants to climb to extreme altitudes, and to adequately prepare for the climb, medically and psychologically. Information on the correct hiking gear will also be
provided.
Key messages
Travelling to extreme altitudes can be both a
rewarding and life threatening experience and is not
to be undertaken lightly. The possible problems range
from road accidents, infections such as malaria,
gastroenteritis, cold conditions of frostbites and
hypothermia, rock falls, injuries, corneal burns, and
acute mountain sickness. Thus the doctor needs to be
well informed or refer the climber to someone who
can give the best possible help.
Conclusion
The correct preparation, medical insurance and back
up plans will result in a highly rewarding and possible life altering experience. However the risks are life
threatening and this challenge may be appealing to
many people. The family practitioner can be a part of
this individual’s once in a lifetime experience.
Introduction
“It’s not your aptitude, but your attitude, that determines
your altitude”.1
There is an increasing allure these days for people
to climb high mountains such as Kilimanjaro.
Adequate preparation must include practical medical
information and advice from a doctor who has an adequate knowledge of the demands of climbing to
extreme altitudes.1,7 If the doctor is not fully aware of
the risks involved, then referral to a doctor who has
more expertise is necessary. This together with a good
clinical assessment of the prospective climber’s phys-

Kilimanjaro at 3,500m with background of the
Photo – Indiran Govender
decreasing size of the glacier
ical fitness will alleviate some of the uncertainties and
apprehension of the climb.7
Preparation
Physical training, correct gear and medical necessities will require significant attention.1,7 The prospective climber must consider getting his/her Visa early
and check the validity and expiry date of their passport.1,7 Planning includes securing reliable airport
transfers and a guide from a reputable company. Plan
to arrive at the base hotel at least a day in advance.
This will help the climber acclimatise and give
him/her an opportunity to hire any last minute gear
and avoid unexpected delays that may result in missing the climb.1
For physical training daily hikes of at least one
hour, preferably up some hills starting at least six
months before the climb. On weekends hike continuously for three hours. Wear full gear and carry a backpack containing at least 10 kg in weight. This helps to
get used to the gear and to ‘wear in’ the boots. Two
pairs of socks will help prevent blisters (thinner inner
pair and a thick outer pair). Exercise with weights at
least twice a week to strengthen the shoulders, especially squats with weights.2
Good outdoor stores have a wide range of durable
hiking gear especially made up for mountain
climbers. This can be expensive but don’t compromise
quality for cost. A frozen water bottle or hypothermia
at night from a poor quality sleeping bag will result in
a failure to reach the summit or worse consequences.2
A pair of good quality, waterproof leather boots is
essential. Carry wax to keep boots clean and waterproof.1,7 A sleeping bag with at least a minus 10 rating
is expensive but don’t compromise since the temperatures drop drastically at night on the mountains. A
thermal balaclava for nights is recommended and for
day a sunhat with broad brim to prevent sunburn.
Two pairs of gloves are essential especially on summit
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night, one thinner thermal liner for the inside and one
thick outer pair. Use the gloves as often as possible
before the climb to get the feel of holding the hiking
poles with two pairs of gloves. as there is a definite
risk of frostbite when summiting and poles are used.
Dress in layers, the lightest closest to the skin, which
are easier to add on and peel off.1 Waterproof pants
and thermal underwear are essential to keep warm
and dry. A waterproof outer and fleece inner jacket is
also required and gaiters will prevent dust getting
into boots. A head torch with spare batteries is needed
for the nights and the summit night. An easy to carry
waterproof duffel bag is essential to pack all clothing,the maximum weight allowed is 15kg,1 as this bag
will be carried by a porter. An inflatable mat should be
taken as those supplied on the Andes and Kilimanjaro
climbs are only 50 mm thick
US dollars some local currency e.g. Tanzanian
Shillings must be carried to buy water, pay porters
(approximately 120 USD tip), for meals at the base
hotel and for a few celebratory drinks after the
descent. Accommodate for at least 3 litres of water
bottle space. A thermal bottle for summit night is
needed, as other bottles will freeze. Toilet paper and
wet wipes should be carried and alcohol hand sprays
are especially useful after using toilets on the mountain. Other items include a sun screen of at least SPF
of 30 or more, a high factor lip balm, polarised sun
glasses to prevent corneal burns.
Most mountains including Everest have cell phone
reception. A cell phone for emergencies and to communicate with loved ones is useful. Carry extra batteries for headlamp, cell phone and camera and store
them inside a jacket as batteries decay quickly in the
cold weather. Do not wrap electronic equipment in
plastic, as it will need to acclimatise.
Medical Provisions
Hiking up mountains is physically demanding so
ECG and Lung function tests can be performed to
determine fitness. Most mountains in Africa do not
have sophisticated medical evacuation systems.
When things go wrong they go wrong quickly and
very severely.
Medical problems include infectious diseases such
as gastroenteritis, respiratory tract infections, malaria,
meningitis, sunburn, frostbite, corneal burns,
hypothermia, acute mountain sickness, falling rocks
with avalanches, cuts, bruises, sprains and fractures.
Most of these can be prevented by adequate preparation.
The usual advice regarding food hygiene for any
traveller also pertains here. Drink bottled or purified
water. Eat well-cooked food. Avoid peeled fruit, salads and ice. Remember PEEL IT, BOIL IT, COOK IT
OR FORGET IT.
Take out comprehensive travel medical insurance
and a copy of the contract should be kept whilst away.
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Mountain sickness is discussed in detail later.
Acetazolamide is the drug of choice to prevent and
treat mild acute mountain sickness.3 If it is to be used
prophylactically then the climber should start taking it
at about 3500 metres. The usual dose is two tablets
twelve hours apart (250mg bd) however, there is
some evidence that 125mg twice daily is effective.1
Acetazolamide is a diuretic and may cause accelerated
dehydration. It is advisable to maintain fluid intake by
drinking 3-4 litres of water a day. During the cold
nights, consider carrying a urinal bottle that can be
used in the tent. Alcohol should be avoided during the
ascent as this can cause dizziness, mask the signs of
AMS and accelerate dehydration. Acetazolamide may
also cause numbness and pins and needles in the
extremities (fingers, toes, nose and ears).3 The
prospective climber should try out all medication
before the ascent, to identify any adverse effects. This
includes the anti-malarial drug and water purifying
tablets.
Dexamethasone may be necessary for high altitude
cerebral oedema. Antimalarial chemoprophylaxis2
and personal protective measures against
mosquaitoes are especially necessary at the lower altitudes (less than 1800m). The best chemoprohylactic
drug when climbing high alttudes is atovaquone/
proguanil.2,6 This drug has the least side effects and
can be taken one day before entering a malaria
endemic area.3,4,6
Other medication includes a non-steroidal antiinflammatory for muscle and joint pains. Aspirin or
paracetamol can be taken for headaches but avoid
anything stronger as this may mask more serious
signs of AMS. Water purification tablets and water
filters, which can be used in water bladder in the backpack.
Hypnotics to aid sleep are controversial. Most
climbers find it difficult to sleep at high altitudes but
hypnotics may mask serious signs of AMS and
reduces response time in an emergency and are thus
best avoided.
A good compact first aid kit, which includes plasters, bandages, scissors and an antiseptic ointment.
Antidiarrhoeals, anti nausea medication and a topical
non-steroidal antinflammatory should also be carried
in the medical kit.
Vaccines
A Yellow fever certificate1,6,7 is required for mountains in Africa, (Kilimanjaro, Mount Kenya and Mount
Meru) and South America. Meningococcal meningitis
is also risk1,5 (esp. dry season Dec-June). Highly recommended is Hepatitis A and to less extent Hepatitis
B.1,2,6,7 Consider typhoid and tetanus.2,6,7
Acute mountain sickness (AMS)
When climbing to the summit of Kilimanjaro
nearly everyone suffers from some of the symptoms

20 Journal of BTHA, Volume XIII, 2009

Health Care on Kilimanjaro and High Mountains… continued
resulting from poor acclimatization to high altitude,
mild headache and nausea being very common. The
underlying cause is significant sustained hypoxia.
Factors influencing AMS include rate of ascent, ultimate altitude, and length of exposure, exertion level,
genetics (VO2 Max) and age. Ascending slowly and
drink plenty of water will help with acclimatization.
The guides will always remind climbers on
Kilimanjaro to go slowly, climb high and sleep low.
Acclimatization is however as low process that can
take days to weeks. Hyperventilation and dyspnoea
on exertion is normal at high altitude. Acclimatization
involves an abnormal nocturnal breathing pattern,
frequent awakenings, tachycardia, increased blood
pressure, raised haematocrit, polyuria and a catabolic
state. People will lose weight at high altitude.
Symptoms tend be worse at night, when respiratory
drive is decreased. This is significant since the climber
may be alone. Descending quickly at night is very difficult. Acetazolamide is the drug of choice for AMS.
Awareness of the life-threatening forms of mountain sickness, High altitude cerebral oedema (HACE)
and High altitude pulmonary oedema (HAPE), is
important although rare In an emergency hyperbaric
oxygen chambers are utilised for the severe forms of
AMS and it it is possible to carry a portable bag
(Gamor, certec) PAC
See Box 1 for the key points concerning acute
mountain sickness.
Other general hints
Carry energy snacks to eat on the way, some days
you will be hiking for 18 hours. Do not walk too fast,
walk at a slow steady pace and enjoy the. Do not carry
unnecessary weight in backpack. After three hours of
continuous hiking uphill, this becomes a heavy burden.

4 International Travel and Health Vaccination Clinic. Malarone.
http://www.docotrtravel.ca/index.php?page Accessed on
23.12.2008.
5 Steffen,Du Pont, Smith W. Manual of Travel Medicine. 2003.
6 Kensington P. Kilimanjaro Tomorrow: Bugs and Drugs.
http://kilimanjarotomorrow.blogspot.com/2006. Accessed on
23.12.2008
7 The Travel Doctor. Travel Health Fact Sheet Mt Kilimanjaro.
www.traveldoctor .com.au Accessed on 23.12.2008.

Box 1 Summary information on Acute Mountain
Sickness (AMS)
AMS is a spectrum from mild to severe
(Lake Louise AMS score can be used).5
AMS mimics flu, dehydration and a hangover.
If in doubt always treat as AMS.
Incidence of AMS1
Generally 2-3000 m; 20% have mild AMS.
3-4000m; 40-60% AMS.
>4000m – 5% HAPE.
Cardinal rules of AMS:
RULE 1. If you feel unwell at altitude, it is altitude sickness
unless proven otherwise.
RULE 2. Never ascend with symptoms of AMS.
RULE 3. If you are getting worse, go down at once.1
Advanced symptoms of AMS1,7:
Headache (usually frontal and persistent), Fatigue, Appetite
loss, Insomnia, Vivid dreams, Dizziness.
Plus one or more of:
Shortness of breath esp. at rest.
Low grade fever.
Tachycardia.
Confusion. Dry cough. Nausea and vomiting.
Lack of coordination. Confusion. Comma.

Conclusion
Climbing mountains in Africa can be rewarding,
exhilarating and for many a dream. Many problems
may arise and some are life threatening. Adequate
preparation will help anticipate and overcome obstacles, however AMS is hard to predict and many fit
young men have succumbed to it. If you feel unwell
with any of the severe signs of AMS descend immediately.
Indiran Govender, MBBCH, MMED, FCFP, MBA, DOH.
Senior Family Physician, North West Province and Wits Medical
School, South Africa.
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Health Care Round the Mediterranean
A Melrose

C

ountries with coasts on the Mediterranean have
long been a magnet for the British holiday
maker. Affluent Britons used to seek the French
Riviera for summer vacation, but the advent of the
package holiday 50 years ago brought tourists
flocking to the coastal fringe of Spain. Vacationers
now holiday in large numbers along side the
Mediterranean sea, its off-shoot the Adriatic and on
many of their islands. Former renegade countries
such as Libya, Albania, Syria and Algeria now entice
the tourist seeking adventure. Many of the countries
along the shores are within the European Community
and offer good and relatively standardised health care
to travellers who become ill or are injured.
In developing regions and those out-with the EC
bloc, standards vary and can be very poor. All too
often, tourists only become aware of inadequacies in
health facilities and support when overtaken by a
medical or traumatic crisis and can suffer from
delayed, or poor, intervention in emergency. Chance
can also determine whether the patient under duress
is exposed to state established, or private health care.
The response to an emergency may be delivered by a
private or state sponsored ambulance, which will
decant the patient into the respective health care sector, with each providing very different standards of
provision and support. Linguistic difficulties and cultural differences can also create problems for those in
medical need.
In general, the developed countries of the region
operate private and state funded medical care with
tourists protected by travel health insurance benefiting from exposure to the former. EC reciprocity
ensures that the uninsured will receive emergency
care equivalent to that of the countries citizens. The
EHIC card does not cover the cost of
repatriation.Away from mainland Italy, France and
Spain however private health care may predominate

and place the uninsured at risk from an inadequacy or
absence of care for foreign visitors.
Spain is a major Mecca for the holiday-maker and
for many years the developing Spanish health care
system did not match that of the NHS. With its network of private and state health institutions and EC
reciprocal health care, Britons can now expect as good
and often better health care in emergency than in the
UK. Recently, travel health insurance companies have
been ensuring that clients requiring cardiac intervention with stent insertion and by-pass operations have
received surgery in Spain and been repatriated shortly thereafter, whereas formerly patients were returned
to Britain to join long lists and wait for operation at
home. The ill British tourist can now receive more
prompt intervention than if they had become ill at
home. In Spanish hospitals along the tourist dominated Mediterranean coast, there are also dedicated
English translators on call to ease linguistic problems.
The same situation applies in France, with British visitors assured of good health support along the coastal
fringe. Italy: Italian coastal towns similarly offer reciprocal health care, but private care predominates in the
south and in Adriatic resorts. The Portuguese system
veers towards primacy in the private sector, but reciprocity ensures access to health care for all UK residents in emergency. Across the Straits of Gibraltar
along the coastlands of the southern Mediterranean
however, private health care predominates and in
Morocco, Algeria, Tunisia, Libya and Egypt there may
be scant or absent universal health care for citizenry.
State institutions may be embryonic, inadequate and
offer services far below the standards across the sea.
Quality of resources deteriorates with distance from
the major population centres and may be rudimentary
in the rural scene. Tourists can expect good private
facilities in major cities and some emergency state provision but in developing townships and small, new
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tourist venues good care may be distant. Immediate
first aid and casualty evacuation facilities may not
exist.
Morocco has inadequate numbers of physicians
and hospital beds (1.0 per 1,000 people) and poor
access to water and sanitation (75 percent of the population). The health care system includes 122 hospitals
and 2,400 health centres, which are poorly maintained
and lack adequate capacity to meet the demand for
medical care. Tourists located far from major centres
and venturing into the hinterland should be aware
that immediate response vehicles will be at a premium, if available and access to any good hospital may
be hours away. Travel health insurance can only provide what is available and local provision may be non
existent, with transfer to a unit with good facilities
some time away. The immediate response to road traffic accident and bodily trauma exposes the traveller to
admission to local facilities, where hygiene standards
may be questionable. Emergency fluid and blood
transfusion brings risks from contamination, HIV
infection and hepatitis. People travelling without travel health insurance cover may expect a modicum of
emergency provision but ambulance transfer, medication and surgical intervention must be paid for as well
as the hotel element of hospitalisation.
Algeria: A system of almost free national health
care is in place. Hospitalization, medicines, and outpatient care are free to all. Most health services are
provided by the public sector, although a small
private sector of local clinics has been expanding.
Libya with its remarkable Roman antiquities is
opening to tourism and Tripoli and Benghazi offer
good private health care with some free health provision for the general populace. There exists a medium
quality health care system, accessible for all citizens of
the country. The medical system was for years affected by the international embargo, which made import
of important equipment and medicines difficult. A
network of small hospitals serve the littoral areas of

Tripolitania and Cyrenaica, with units with basic facilities in Derna and Tobruk now visited by tourists touring the antiquities. These are small units a long way
from state of the art provision of city hospitals.
Further along the southern Mediterranean coast in
Egypt expensive holiday resorts run from El Alamein
to Alexandria. Modern flats and roads serve communities of Egyptians and Alamein has become an international airport set to welcome the European tourist.
A good transport system brings Cairo and Alexandria
within reach with their prime hospital facilities in the
state and private sector. Public hospitals are open to
tourists. The standard of care is good in Cairo and
Alexandria but is of varying standard in other parts of
the country. Health care provision and standards of
hygiene is lacking in remote rural areas, particularly
in Western Desert oases
The Health care system in Israel is reputed to be
one of the most advanced in the world. The State has
maintained a system of socialized health care since its
establishment. Providers in the Israeli system consist
of a mixture of private, semi-private and public entities. Cruise ships calling at Haifa can off-load ill
patients and expect good local and centralised care.
Syria has a well-developed health care system in
the cities, involving state and private hospitals, many
public and private outpatient clinics and different
sorts of health centres. The health system for the rural
areas is limited with few services and the country has
problems with tuberculosis
Turkey has a very complex health care system
because of the existence of different plans and departments involved in the sector. Today, health care is
better then in the past, but still is of variable quality,
especially in most state hospitals. Private hospitals do
a better job having raised the quality of their physicians and medical equipment. Most hospitals and doctors are concentrated in the cities and big towns. There
remains scant health service in the countryside and
rural areas. Private health insurance is well-developed
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in the major centres and most popular tourist resorts.
Greece: Greece’s public health system provides free
or low cost health care for those who contribute to
Greek social security. Although medical training is of
a high standard, the health service is one of the worst
in Europe, largely because of under-funding. Public
hospitals are inundated with patients. Standards of
hygiene are high and hospital viruses are almost
non-existent however. The government is currently
improving the health system and a substantial effort
to upgrade existing hospitals and building new facilities, e.g. a large hospital on Corfu a favoured tourist
island, has recently been completed.
Albania has a health care system in transition. It
offers basic primary health care system, oriented
towards the health of mothers and children.
Established prior to 1990. many facilities were
damaged in later conflict up to 1997. Reform of the
primary care system began in 1992, guided by the EC
and WHO. Primary health care facilities remain publicly owned with the exception of licensed private
pharmacies and dental clinics. The collapse of the
communist system brought about a collapse of the
healthcare system as well. The deficits with regard to
expertise, special skills and management know-how
continue to make themselves felt.
Croatia: Those in work and their families have
access to state health care, which is covered by government-subsidized medical insurance. Individuals
need to be paying the equivalent of Social Security to
access it. All major population centres have decent private health care facilities. Zagreb is the best served
with a large general hospital
Italy ranks No. 2 on the WHO list of top countries
for quality health care services (by contrast, the U.S.
only holds 37th place, despite being the highest
spender). However, although medical facilities are
considered to be adequate for any emergencies, many
public hospitals are overcrowded and underfunded.
Italy has a national health plan (servizio sanitario
nazionale), which provides for hospital and medical
benefits. Visitors, or persons not enrolled under such a
plan, are expected to pay full hospital charges and
then claim a reimbursement from their insurance
provider. In case of an emergency, most general and
regional hospitals have emergency rooms (pronto
soccorso), open 24 hours a day.
France: To compare NHS and private sector in UK
with that in France is akin to comparing apples with
oranges. There is no great difference in the quality of
care between private and public hospitals in France
and there is not necessarily any great difference in
price. Being treated in private clinics in France does
not mean avoiding waiting lists for the simple reason
that, with a few specific exceptions, waiting lists such
as those in the UK do not exist. Going private does not
mean you will have to foot the entire bill.
Unlike in Britain, in France, treatment, whether
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private or public, is not free at the point of delivery.
Even if you subscribe to the Sécurité sociale, on seeing
a doctor or specialist (specialiste) you first pay the full
bill (tarif) and are then reimbursed at a later date
(about 10 days). Generally, Sécurité sociale refunds 70
per cent of the cost of a visit to a doctor.
Portugal: The quality of health care and health care
facilities in Portugal is generally good (although variable). There are many English-speaking and foreign
doctors in resort areas and major cities, although hospital facilities are limited in some rural areas. Nursing
care and post-hospital assistance are below what most
northern Europeans and North Americans take for
granted. Portugal has a public health system, providing free or low cost health care for those who contribute to Portuguese social security.
Travelling round the Mediterranean the tourist
will be exposed to considerable variation in the
standard and quality of care available in emergency.
It is important to carry the EHIC health card to access
reciprocal services where they apply and travel
health insurance protection is important for extra
protection for general travel in the region.
Allan Melrose. Retired gp with a special interest in world-wide
health care.
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Good Samaritan Intervention
In a 2008 survey from Sheffield , 91% of medical practitioners said they would be willing to offer voluntary
treatment in emergencies, GMC guidance to doctors
as stated in Good Medical Practice is, “In an emergency, wherever it arises, you must offer assistance,
taking account of your own safety, your competence
and the availability of other options for care.”
In-flight events are common emergency scenarios.
A recent Lancet review highlighted a growing number
of such emergencies, resulting from the trend toward
longer flights and an increasing number of older passengers with pre-existing medical conditions. Data
suggests that there are some 50 to 100 in flight medical
events daily on US air carriers.
Current tort laws in the USA and Australia have
excluded Good Samaritan acts from liability, in order
to encourage medical assistance at accidents or
emergencies. Good Samaritan legislation provides
people offering emergency first aid various levels of
immunity from legal liability. No such legislation
exists in the UK nor is there yet clear precedent in the
law.
In English law there is no legal duty to act as a Good
Samaritan. Even if a doctor does volunteer, his “only
duty is not to make the victim’s condition worse”. The

GMC position is that failure to act could prompt a
charge of impaired fitness to practice.
Volunteer doctors should recognise that, just calling
for help may be the most appropriate action in an
emergency situation. Stopping blood loss, administering pain relief or simply arranging transfer of the
casualty would be sufficient to show proper care of
the casualty.
The GMC advises that “In providing care you must
recognise and work within the limits of personal competence.” Recommendations are to:
Make a record. Make some notes at or near the time
of the incident to account for your actions. Give your
details to those at the scene such as police or airline
crew. Be aware of the level of cover being provided by
the Medical defence society in regard to Good
Samaritan medicine.
Williams K. 2003 Doctors as Good Samaritans: some empirical evidence concerning emergency medical treatment in Britain. Journal
of Law Society Vol 30, No 2, June 2003.
Silverman D, Gendreu M 2009 Medical issues associated with
commercial flights. Lancet, Early Online Publication, 19 February
2009-04-21
BMA. 1993 Medical Ethics Today: Its Practice and Philosophy. BMJ
Publishing Group, London.

Needlestick Injuries
Workers in the healthcare sector are the main group at
risk from needlestick injuries.
They usually occur in the workplace and are covered by the legislation in the Health and Safety at
work Act. These are described as occupational needlestick injuries and should be reported. As with any
penetrating injury the general risk is infection of the
wound by whatever bacteria etc. which have been

introduced.The main risks are contracting Hepatitis B
or C or HIV, or even Necrotising Fasciitis.
For First Aid for such an event, it is recommended
that bleeding should be encouraged and the wound
should be washed in warm running water with soap,
without scrubbing.
Focus on First Aid Ltd – 2009.11.16.

Medical issues associated with commercial
flights
Almost 2 billion people travel aboard commercial airlines every year.
Many passengers are unaware of health implications associated with commercial air travel. 95% of
individuals with health problems who have to travel
by air would like to receive more medical advice from
their physician. The age of travellers is increasing and
long-haul aircrafts are capable of extending flight
times to 18-20 hour duration.

Environmental and physiological changes
associated with the flight:
Flights usually cruise at altitudes of 7,010-12,498m
above sea level, the passenger cabin is pressurised to
an altitude of 1524-2438m. Cabin pressurisation to
2438m reduces the atmospheric pressure, a concomitant decrease of arterial oxygen partial pressure
(PaO2) from 95mm Hg to 60mm Hg at the maximum
cabin altitude of 2438m. In healthy passengers, there is
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3-4% decrease in systemic oxyhaemaglobin saturation. Passengers with pre-existing cardiac, pulmonary
and haematological conditions have a reduced baseline PaO2, so reduced cabin pressure leads to further
reduction of oxygen saturation. Decreased oxygen saturation can exacerbate medical conditions. 18% of
passengers with chronic obstructive pulmonary disease have at least mild respiratory distress during a
flight.
Oxygen supplementation is recommended for passengers with either a resting oxygen saturation of 92%
or lower (PaO2 ≤ 67 mm Hg). Guidelines suggest
hypoxic challenge testing in individuals with resting
oxygen saturations of 92-95% at sea level who have
additional risk factors, such as hypercapnia. In-flight
oxygen recommended for individuals with a sea-level
PaO2 of 70 mm Hg or lower.
Several small studies have shown that people with
chronic heart failure tolerate altitudes up to 25003000m. In low cabin pressures associated with cruising altitudes, gas in body cavities expands by 30%.
These results in minor abdominal cramping and barotrauma to the ears. It is recommended to delay air
travel for 14 days after major surgical procedures.
Studies support an association between venous
thromboembolism and long-haul air travel, with risk
up to four fold.Risk peaks when flight duration is
more than 8 hours, and increases when flight duration
exceeded 4 hours.
There is an absolute risk for venous thromboembolism of one for every 4656 flights. Risk increases
with increasing number of flights during the first 2
weeks after a flight and when other traditional risk
factors for venous thromboembolism are present,
immobility, dehydration, hypobaric hypoxia, obesity,
malignancy, recent surgery and history of hypercoagulable states.
Immobilisation has been linked to 75% of air
travel cases of venous thromboembolism. Greatest
frequency of venous thromboembolism occurs in
non-aisle seating where passengers tend to move less.
Dehydration can increase risk of venous thromboem-
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bolism due to haemoconcentration and hyperviscosity.
Recommendations to reduce the risk of developing
venous thromboemblism during air travel are based more
on common sense than on evidence and include;
• being well hydrated
• reducing alcohol and caffeine consumption
• changing seating positions
• walking throughout the cabin
• doing periodic calf muscle exercises venous stasis.
• compression stockings are recommended
Graduated compression stockings with an ankle
pressure of 17-30 mm Hg can reduce risk during air
travel. 2 of 1237 individuals who wore compression
stockings had venous thrombosis compared with 46 of
1245 individuals who did not wear them.
Anticoagulant thromboprophylaxis in the context
of air travel is growing but no formal guidelines exist.
For aspirin use there is scarce evidence showing substantial benefit. Aspirin is not recommended alone.
Jet lag is a temporary circadian-rhythm disorder
associated with long-haul flights, daytime fatigue,
sleep-wake disturbances, decreased appetite, constipation and reduced psychomotor coordination and
cognitive skills. Jet lag is due to desynchronisation
between the body’s internal clock mechanism.
Travellers have greater difficulty falling asleep after
an eastward travel than after a westward travel
because of the internal clock’s natural tendency to
resist shortening the 24-h day cycle. Re-entrainment
(synchronisation) typically takes one day for every
time zone crossed westward or 1.5 days for every time
zone crossed eastward.
Cochrane meta-analysis of ten trials concluded
that taking 0.5-5mg of melatonin, at the desired destination bedtime, is effective for reducing or preventing
jet lag.
Silverman D, Gendreu M 2009 Medical issues associated with
commercial flights. Lancet, Early Online Publication, 19 February
2009-04-21.
IBM
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Scenarios from the NaTHNaC Telephone
Advice Line
A Jordan

T

he National Travel Health Network and Centre
(NaTHNaC) is a Government funded initiative,
developed by the London School of Hygiene
and Tropical Medicine, the Hospital for Tropical
Diseases, Communicable Disease Surveillance Centre
(now the Centre for Infection, part of the Health
Protection Agency), the Liverpool School of Tropical
Medicine and the Defence Medical Services.
The telephone advice line service provides detailed
advice for health professionals advising travellers
with special needs or complex itineraries, between the
hours of 9am – 12pm and 2pm – 4.30pm, Monday –
Friday. The team of specialist nurses answers
queries, with medical cover provided. For more information on NaTHNaC refer to the website at
www.nathnac.org
Scenarios from the calls provide informative to
health professionals and a selection has been included
below. With all travellers it is essential to complete a
risk assessment. This involves finding out some
details about a) the traveller, including; past/current
medical history, previous vaccines/ malaria chemoprophylaxis and b) the trip, including; date of departure, length of time away, the countries to be visited
and the areas within those countries (i.e. urban, rural,
coastal, altitude), type of accommodation and any
planned activities (i.e. adventure sports, disaster
relief/aid work, visiting family and friends).

Scenario One
20 year-old male is travelling to Brazil in two
weeks time for ten days holiday, Manaus (three days)
& Rio de Janeiro (seven days).
Past medical history - Haemolysis problems, but
the diagnosis was unknown. Medication - 40mg prednisolone once daily, long term.
The advice of the on-call physician was sought to
help answer this query. The incomplete medical history provided by the caller clearly demonstrated the
need for a detailed medical history when providing
advice for travel. The caller was recommended to refer
to their specialist physician for more details of the
diagnosis and an up-to-date assessment of their
immune status. NaTHNaC gave general advice on the
information available. The long-term high dose
steroid therapy may mean that the traveller had
a compromised immunity and live virus vaccines
such as yellow fever are contraindicated in such persons .1,2 Manaus is a popular tourist destination in the
Amazon basin where the risk of yellow fever is known
to be present. The traveller was advised that travel to
Manaus was not recommended, but to preferably stay
in the coastal city of Rio de Janeiro. A letter of medical

exemption would be needed not to travel direct
between the UK and Brazil, but would be needed in
case his itinerary had to change requiring travel
between yellow fever endemic areas.3
Although the original query concerned yellow
fever the traveller faced many other risks and so these
were also discussed. As there is a high risk of malaria
in Manaus, the traveller should certainly take malaria
prophylaxis and none of the options would be contraindicated (mefloquine, doxycycline or atovoquone/proguanil would be recommended), although
they do not provide an absolute guarantee against disease. The risk of complications would be significant
for this traveller. Scrupulous mosquito bite precautions4 would be vital to protect against both these
mosquito-borne diseases (daytime against Aedes mosquitoes, which transmit yellow fever, and during the
night against Anopheles mosquitoes which transmit
malaria). Prompt medical advice should be sought in
the case of any symptoms for one year following the
trip, in case of malaria.
Recommendations for vaccines would include
being up to date with routine vaccines, hepatitis A,
typhoid and hepatitis B in case of the need for hospital treatment whilst abroad. Also to be aware of the
risk of rabies and the need for first aid and treatment
post-exposure.
The avoidance of food and water-borne diseases
should be discussed, as this traveller was more likely
to experience complications.5 Self-treatment medication for traveller’s diarrhoea may be useful.6 Travellers
with pre-existing medical conditions may have difficulties accessing medical care if they have a relapse of
their condition and consideration also needs to be
given to the transportation of personal medication.7
Travel insurance would be recommended in case of
becoming ill abroad. It is essential to report all preexisting illness to the travel insurance company and
be aware that if the medical history is complex, they
may charge an extra premium.
Scenario Two
71 year-old female is travelling to South Africa on
holiday in three weeks time for four weeks. She will
travel with a group overland by coach visiting
Johannesburg, Pilgrims Rest, Mala Mala Game
Reserve, Kruger National Park, Piet Retief, Vryheid,
Eshowe Wilderness Reserve, Durban, East London,
Port Elizabeth, George, Swellendam, and Cape Town.
The caller would like to know what malaria prophylaxis would be recommended. The lady has taken
atovoquone/proguanil on a previous trip and tolerated it well.

Scenarios from the NaTHNaC Telephone Advice Line

This query clearly demonstrates how access to an
atlas is vital for health professionals providing travel
health advice. Hard copy and online versions are
widely available. Detailed advice on malaria prophylaxis recommendations is available in hard copy or
online through the Malaria Reference Laboratory.8
There is a high risk of malaria in the region of the
Kruger National Park, which includes the Mala Mala
Game Reserve and so the traveller would be recommended to take mefloquine, doxycycline or atovaquone/proguanil for this part of the trip. As there is
a previous history of tolerating atovaquone/
proguanil well this may be the traveller’s preferred
option, therefore highlighting how knowledge of a
previous history of prophylaxis may be useful. There
is a low risk of malaria further south between Jozini
and Richards Bay, but no recommendation for prophylaxis for this area. Advice on insect bite avoidance
and observing for malaria symptoms is essential.4,8
Advice on vaccine and other recommendations for
South Africa (and the rest of the world) is available on
the NaTHNaC Country Information Pages.9
Scenario Three
32 yr old female travelling to Kenya in two weeks
time for a two week holiday, with one week in a
resort on the coast and one week on safari (details
unknown). Past medical history - Crohn’s disease.
She had an acute episode five months ago, and was
prescribed 40 mg prednisolone once daily for two
months. She has also been taking long term prednisolone 5mg once daily for the past three years. Can
she receive yellow fever vaccine.
The advice of the on-call physician was sought to
answer this query. The use of yellow fever vaccine
would be contraindicated due to drug-induced
immunosuppression, as with Scenario One recommendations are available.1 It is a number of years since
human cases of yellow fever have officially been
reported from Kenya (1992/1993), so this may be
some reassurance to a traveller who cannot be vaccinated for medical reasons. However it is important to
stress that cases may occur below the level of surveillance and therefore never officially reported. The
World Health Organization (WHO) publishes
‘Country Profiles’ which include the immunisation
status and officially reported cases of diseases.10 Short
term exposure in a risk country/area may lower the
risk of disease. The traveller was advised to avoid
going on safari and to stay on the coast. Scrupulous
daytime insect bite precautions should be followed.
As in scenario one a letter of medical exemption
would be needed not to travel direct between the UK
and Kenya, but would be needed in case her itinerary
had to change requiring travel between yellow fever
endemic areas.3
There is a high risk of malaria for this traveller and
complications from disease would be significant. She
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should be advised accordingly (see Scenario Two for
resources).
Advice on recommended vaccines, food and water
hygiene precaution and special considerations due to
their complicated medical history should be discussed
as Scenario One.
Scenario Four
49 year-old female travelling in one month to India
for a two week holiday. Past medical history - subarachnoid haemorrhage, epilepsy and depression.
Current medication citalopram, morphine and topiramate. The caller was enquiring about which malaria
prophylaxis to recommend and was very concerned
due to the past medical history and current
medication. The caller was unsure of the exact destination in India and was asked to contact the traveller
and find out the details and then call back to the
advice line. The traveller was visiting Kerala in
southern India.
This query demonstrates the importance of completing a travel health risk assessment and obtaining
details of the traveller’s itinerary. No malaria chemoprophylaxis was recommended for this traveller,
because Kerala is in a low risk area.8 The past medical
history was important because if she contracted
malaria she would be at greater risk of complications
and treatment would be complex, but it does not make
her more susceptible to contracting the disease.
Advice on scrupulous insect bite avoidance and
reporting symptoms should be given. If she was
travelling to a malaria risk area recommending prophylaxis would be difficult due to her medical history/current medication and physician/specialist
advice would be recommended.
Advice on recommended vaccines, food and water
hygiene precaution and special considerations due to
their complicated medical history should be discussed
as Scenario One. Special documentation is required
for the transportation of morphine.7 Travellers with
epilepsy may need to warn the airline and aircrew
ahead of the flight and provide written instructions
for seizure management.11
Scenario Five
79 year-old male and 76 year-old female travelling
on a cruise to Kenya, Mauritius, Reunion, Comoros
Islands, Zanzibar, Madagascar, and Mayotte for six
weeks in three months time over Christmas. Female
has history of ischaemic heart disease, but neither of
them is on any medication. They say they have had
yellow fever vaccine many years previously although
the caller has not seen any documentary evidence of
this.
The opinion of the on-call physician was sought to
answer this query. If it is possible that they have not
previously been vaccinated against yellow fever (i.e. a
primary vaccine) then vaccine would not recommend-
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Scenarios from the NaTHNaC Telephone Advice Line continued
ed due to the relatively low risk of disease at the destinations when compared to their increased risk of
Yellow Fever Vaccine-Associated Neurologic Disease
(YEL-AND) and Yellow Fever Vaccine-Associated
Viscerotropic Disease (YEL-AVD) as they are both
over 60 years of age.12 In which case a medical exemption letter may be an option.3 It is necessary to inform
travellers that this is not a legal document, and will be
taken into consideration by immigration officials.
However, if they have previously received a yellow
fever vaccine they would not be considered at a higher risk of YEL-AND and YEL-AVD as all of the cases
have been in primary vaccinees.12 It is important for
the health care professional to have seen documentary
evidence of previous vaccination as the traveller’s
recall may be unreliable. Travellers should be fully
informed of the risks of the disease at the destination
and the risks from the vaccine and encouraged to
make an informed decision.13 There is research-based
data which demonstrates that duration of immunity
from the vaccine appears to last longer than 10 years,
may be even lifelong,14 which may be reassuring for
individuals who are potentially at increased risk of
vaccine-associated adverse events. It is often difficult
to quantify the risk of yellow fever in areas where
there has been a long interval with no officially reported cases, so unvaccinated travellers to these areas
should be aware of the importance of scrupulous daytime insect bite precautions.3
Advice on recommended vaccines, food and water
hygiene precaution and special considerations due
to the females complicated medical history should be
discussed as Scenario One.
Scenario Six
69 year-old male and 64 year-old female are travelling to Southern Africa on a cruise in three months
time. Ports of call include South Africa (Cape Town
only), Mozambique, Tanzania, Zanzibar, Kenya
(Mombasa only). All trips off the ship are day trips,
some including safaris and trekking. However the
ship will dock in a port each night.
Female - past medical history – type II diabetes,
deep vein thrombosis twice in 1999, breast cancer
leading to lumpectomy of breast in 2003, benign adenoma leading to thyroidectomy of thyroid gland in
2006. Medication includes warfarin, metformin,
amitriptyline for pain relief, quinine and simvastatin.
Male – past medical history of angina. Medication
is glycerol trinitrate.
The caller was enquiring if they could receive
yellow fever vaccine, neither of them had previously
and recommendations for malaria prophylaxis.
The opinion of the on-call physician was sought to
answer this query. It was felt that the risks of YELAND and YEL-AVD were potentially greater that their
risk of disease due to the potentially lower risk at the
destinations and their age as primary vaccinees.10,12

Discussion as per Scenario Five.
Travellers on cruises may be at lower risk of malaria if they are only on shore during daylight hours, but
when the ship docks in the port (i.e. close to land) they
may be at risk. Advice on prophylaxis was complicated for both travellers. For the female there is the
potential for interaction with the anticoagulant medication. Different options were discussed and ultimately the caller was advised to discuss with the traveller a trial of atovaquone/proguanil. This involves
taking a baseline INR blood test, taking atovaquone/malarone daily for one week and then
repeating the blood test. Assuming the result is stable
the second time, atovaquone/proguanil could be used
for the trip. Otherwise the caller was advised to call
again for further advice. This is a recognised procedure for travellers on anticoagulant medication who
need malaria prophylaxis.8 The use of mefloquine is
contraindicated in individuals with cardiac conduction disorders and so the male was also recommended
consider atovaquone/proguanil. Advice on scrupulous insect bite avoidance measures and reporting
symptoms was given. There was an increased likelihood of complications if either traveller contracted
malaria because of their complicated past medical history.
Advice on recommended vaccines, food and water
hygiene precaution and special considerations due to
their complicated medical history should be discussed
as Scenario One.
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Danny Lee Frost of the MHRA talked about the issues of carrying medicines overseas. He described an interesting case study of the
difficulties if planning to visit Japan and carrying more than one month’s supply of a medicine. It is necessary to first apply for a special license called a ‘Yakkan Shoumei’. This is obtained by submitting the necessary documents by post. The documents consist of an
import report of the medication, an explanation of the product (such as manufacturer’s leaflets), copy of prescriptions and a return
envelope with Japanese postage stamps or a coupon response internationale in an envelope of prescribed dimensions. He completed
his presentation with an insight into the counterfeit medicines and the lengths taken by criminals to counterfeit packaging.
A debate was conducted to explore the position on non-medical prescribing within travel medicine. This was represented by three
professions as Dawn Connelly (Nursing), Jane Zuckerman (Physician) and Martin Brown (Pharmacist) and the session was chaired
by Professor Larry Goodyer. This was a wide-ranging discussion and also explored the delivery of travel medicine services by community pharmacists. It was identified that such delivery was possible by either independent prescribing or PGD but many felt that
significant additional training should be undertaken before such services were offered.
Dr Sian Coulman of Cardiff University made a presentation of his work to produce a novel transcutaneous vaccine. This comprised
of a patch applied to the skin containing numerous micro-needles which contained the vaccine and delivered the product intradermally. Currently under investigation is a vaccine for both travellers’ diarrhoea (see presentation by David Hill) and also Hepatitis
B.
The conference finished with a presentation by Professor Larry Goodyer on the evidence base concerning the use of insect repellents most commonly sold in Pharmacies. He first explained the kinetics of these repellents and the evidence that travellers often do
not supply sufficient quantity for optimal longevity. There may also be circumstances such as a high mosquito density when more
frequent application may be warranted. The evidence base behind DEET products is the strongest and those containing 50% DEET
should always be recommended for those visiting Malaria endemic areas. The commercially available Picaridin products may not give
as long a protection as 50% DEET and the same would be true of lemon eucalyptus containing products. IR3535 is often less effective
than other repellents in trials and should not be recommended in malaria endemic areas.
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CASE REPORT

Salmonella arizonae bacteremia associated with
Septic Arthritis following the consumption of
rattlesnake capsules
S Antony, I Tiscareno-Grajeda
Introduction
Capsules of dried rattlesnake meat are a Hispanic folk
remedy believed to cure many ailments including cancer, blood and skin disorders, diabetes, HIV infection,
and many others.1,2 It plays a large role in some populations in the United States. In particular, the use
of rattlesnake powder or capsules is becoming
increasingly popular among Mexican Americans
along the US-Mexico border. We present a patient who
presented with S. arizonae bacteremia and septic
arthritis after the consumption of rattle snake powder
that he purchased across the US-Mexican border. This
case illustrates the importance of advising travelers
not to use or purchase local remedies.
Case report
A 53 year-old Mexican American male with a past
medical history of idiopathic thrombocytopenic purpura on steroids was admitted for fever, chills and an
acute onset of swelling and pain in his left knee. On
admission his temperature was 101.5 F or 38.6 C,
blood pressure was 124/68 mm/Hg, and pulse 102
bpm. Physical findings were significant with swelling
and tenderness to the left knee, evidence of synovial
effusion and restricted range of motion. Aspiration
of the knee eventually grew S. arizonae as did his
blood cultures. The white blood cell count was
18,000cu/mm (4.5-11,000cu/mm). The pathogen was
sensitive to third generation cephalosporins and
quinolones and he was treated with ceftriaxone for
two weeks with resolution of the bacteremia and
septic knee. He eventually underwent a total knee
arthroplasty and follow up one year later revealed no
evidence of persistent infection. Careful history
revealed the consumption of rattlesnake powder
preparation taken as remedy for his blood dyscrasia
ten days before the presentation of fever.
Discussion
Salmonella arizonae bacteremia, with and without
seeding to end organs has been reported.1,3-5,10,12-15,17,19-21
Many of the cases in the United States have been
reported in the border states of Texas, Arizona and
California.4 Reptiles constitute the major reservoir of
S. arizonae.3,6-9 This group of animals is commonly colonized with Salmonella spp., with a study concluding
81% prevalence in the rattlesnakes tested.11 Capsules
made of dried rattlesnake meat are widely sold as a
popular folk remedy in Mexico and other Latin

American countries.5,10 Desiccation of the rattlesnake
meat under the sun does not eliminate the pathologic
organisms harbored there.10
A literature search revealed that septic arthritis due
to Salmonella arizonae is an uncommon presentation
(16). Extra intestinal infection is rare, except in
patients who are immunosuppressed.17 Twenty five
reported cases were identified in the literature search
since the 1970s.3,4,10,12-19 Of these one, four cases of septic
arthritis due to Salmonella arizonae were reported in
children.15,16,18 There is no particular clinical presentation observed after reviewing the patient’s presentation. Some had gastrointestinal manifestations frequently preceding localized infections by several
months.12 Most presented with chronic inflammation
and tenderness of affected joint and/or joint infection.
13-14,16
For the majority of the cases, surgical debridement of the infection and long term antimicrobial
therapy was successful. However, recurrence of infection has been documented after adequate therapy
thus making it important to consider prolonged therapy and source control in patients.12,17,19 Ampicillin,
cephalosporin and fluoroquinolones were the agents
most often used and with resolution of infection preceding joint aspiration.
Risk groups include immunocompromised
patients, infants and the elderly.1,3,4,7,10,14-16,19-21
Practitioners should be aware of this entity especially
when patients present with Salmonella arizonae
bacteremia.1 Education of this population regarding
the ill effects of this preparation is important as well.
S Antony MD, FACP, FIDSA and I Tiscareno-Grajeda MD.
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Epidemic of dengue among primary school
students visiting a university academic
exhibition
V Wiwanitkit
Abstract
Dengue is a mosquito-borne infectious disease which
is becoming increasingly important in travel medicine. This paper reports an epidemic of the disease
among primary school students from a remote area
visiting a university academic exhibition. This is likely to introduce the disease to a new area. In this report
is was not the vector but the infected cases which travelled and conveyed the disease to the new setting.
Introduction
Dengue is a common viral disease in the tropical
world.1,2 It is transmitted specifically as a mosquitoborne infectious disease and is becoming increasingly
important in travel medicine.3,4 Dengue occurring in a
new setting becomes a newly emerging infectious disease. Here, the author reports a case study on dengue
as an aspect of travel medicine. An epidemic of the
disease among primary school students from a remote
area visiting a university academic exhibition is
reported.

Case report
This epidemic first came to notice on November 10,
2008. 5 male primary school students, were brought to
a health unit with an acute febrile illness. These children, aged between 7 and 9 years, were from the same
classroom in a remote primary school. They went in a
group to attend the annual academic exhibition of a
university. The affected children developed fatigue
and fever. The exhibition attendants observed the
symptoms of the affected children and the staff
brought these children to see the doctor. On the first
visit, all cases had high fever (39.5 - 40.5O C) and
looked acutely ill. A tourniquet test was done in each
case and positive results were seen in each patient.
The children were further referred to the nearby
hospital for confirmation of the diagnosis. All were
confirmed as having dengue by means of a blood test.
Haemoconcentration and thrombocytopenia were
seen in all cases and confirmed the final diagnosis as
dengue hemorrhagic fever. All patients received standard intravenous fluid therapy. With this manage-
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ment, all patients made a complete recovery. The epidemic was reported to the primary school attended by
these children for further disease control planning.
Discussion
Epidemics of dengue are common in Southeast
Asia.1,2 This reflects the nature of this tropical infection. Outbreaks are usually confined to a village
around the primary source of infection. The children
in the rural area usually become infected.5 In addition
migration of disease because of a good transport system can now be expected. In this report, an example of
disease being transmitted from a distant setting to a
new setting is reported, resulting in a new setting
without a previous problem of dengue receiving a
nucleus of dengue-infected cases.
In this instance, travelling to an academic exhibition
in a university was the main cause of disease migration. This kind of travelling is not common, and the
identification of a dengue epidemic arising in such circumstances is rarely reported because the visit to an
academic exhibition is usually not a long trip. In this
report, identification of the source of the dengue epidemic was successful. A good standard of care by university staff helped initially to detect this dengue epidemic and awareness of the primary care physician at
the health unit also helped to identify the disease. If
these children had not been carefully observed, the
development of dengue on their return to their school

may well have occurred.
Since all infected cases were the students from the
same classroom in a primary school, a common source
of infection appears likely and the primary school can
be defined as the source of the disease in this community. The school was notified of the proper management of the situation. Primary schools in rural villages
are frequently the source of outbreaks of dengue in
rural communities.
In conclusion, the author points to the importance
of travel medicine in situations in which migration of
a disease to a new setting can occur. In this report,
it was not the vector but the infected cases which
travelled and brought a disease to a new setting.
Wiwanitkit House, Bangkhae, Bangkok, Thailand 10160.
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IN THE NEWS
Bed bug epidemic
Bed bugs have infested college dormitories, hospitals
and hotels. They lie in the crevices and folds of mattresses, sofas and sheets and emerge at night to feed
on human blood. The American Environmental
Protection Agency is hosting its first bed bug summit.
According to the pesticide industry there are few
chemicals approved for use on mattresses that effectively kill the bugs. Chemicals that worked best in
eradicating the bugs have been banned. International
travel has helped the bugs to hitchhike from developing countries. There is a worldwide resurgence.
Bed bugs are not known to transmit diseases but
people have had allergic reactions to their bites. The
insects release an anticoagulant and a numbing agent
so their victims do not stir from their sleep
INSURANCE

Health insurance expires
Millions of travellers could be faced with expensive
medical bills in Europe because they have let their
health insurance cards run out.
More than 3.3 million of the European Health
Insurance Cards (EHIC) have recently expired.
Latest figures show that only 292,089 people have
renewed their EHIC so far, meaning that more than 3
million people could accidently travel to the
Continent with an out of date card.
The card was first introduced in September 2005 to
replace the old E11
AIR

Increased health emergencies
on aircraft
In-flight medical incidents and emergencies are occurring more frequently because a growing number of
people with existing medical problems are flying.
Authors considered a broad range of flight related
health risks and concluded that most are likely to
increase as the average age of passengers rises and
people travel farther and spend longer in the air.
Passengers with reduced lung function, heart disease
and blood conditions such as anaemia are less able to
tolerate the lower oxygen pressures found in aircraft
and more likely to have problems on longer flights.
Airlines are better prepared for in-flight emergencies than in the past, with improved equipment and
training, and links to medical support services on the
ground. Most aircraft now carry a cardiac defibrillator.
Passengers need to be more aware of the medical
issues they face on long flights, and doctors need to be

more involved in identifying and advising travellers
who may be at risk.

On board oxygen carriage
Airlines are inconsistent in their rules on the carrying
of medical equipment.
Airways will often not allow own oxygen supply
on board.
EasyJet, Flybe, Virgin Atlantic and Monarch are
among airlines that do allow the devices on board.
Thomson Airways allows passengers to carry and use
portable oxygen compressors provided they meet certain safety requirements.
For information on which airlines worldwide
provide oxygen or allow compressors on board, contact the British Lung Foundation (08458 505020,
www.lunguk.org).
SEA
A cruise ship carrying 88 passengers and crew, among
them 17 Britons, was stranded in sub-zero temperatures after it ran into rocks off the coast of Antarctica.
The ‘Ocean Nova’ was pushed into rocks by
“extremely high winds” and stranded about a mile
from an Argentine research base. All passengers were
safely evacuated.
SPORT

Skiing safety-helmet use
Around 10,000 Britons a year are injured on ski slopes
with about three in every 1,000 skiers requiring medical attention. The risks of death on the slopes is one
in a million, a low figure. Opinion remains divided
over the effectiveness of helmets and body armour.
Many experts say that at speeds in excess of 12mph
they offer little protection. Injury rates have been
decreasing over the years due to the development of
quick release bindings and brakes to stop skis shooting down the slope into other skiers. The majority of
accidents are caused by fall, with only 10 per cent
being caused by collision.
Helmets may be made mandatory. In Europe, legislation making ski helmets mandatory for under 14s in
Italy and Lower Austria has already been introduced.
Helmet use among skiers and snowboarders has
grown steadily in recent years – about 40 per cent now
wear a helmet. The helmet should be Approved standard (CE1077, ASTM 2040 or Snell RS98).
A typical fatal incident involves a high speed crash
into a tree, or with another person, but evidence that
a helmet can help in such circumstances is lacking.
In the United States 55 million people take to the
slopes each year, an average of 39 deaths a year occur:
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one per 1.4 million participants. Around three in every
1,000 ski enthusiasts required medical attention.
Death rates have not come down with increasing helmet use; more than half of the people involved in fatal
ski area accidents in the United States last season were
wearing a helmet. The forces involved in a high speed
collision usually far exceed the protective capabilities
of even the best ski helmet.

Long haul holiday destinations
Top ten fastest growing long-haul destinations,
according to 2009 sales agency:
Kenya, St Lucia, Florida, Antigua, Bali
Las Vegas, Sri Lanka, Mexico, New York, Malaysia.
IBM
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Carrying Medicines Across International Borders
L I Goodyer, M S Rajani
Abstract
Travellers are often advised to obtain any medication
they may require before departure, but local regulations concerning certain medicinal products may
place restrictions on what may be carried to the country of destination. The International Narcotics Control
Board (INCB) has recently introduced guidelines and
specific country information that might aid travellers
planning to carry medicines for personal use. The aim
of this study was to analyse the country submissions
to the INCB website and any other country specific
regulations accessible via the internet.
Of the 184 countries studied in 2008 only 56 had
made submission to the INCB and for only a further
14 could information be readily identified via the
internet. A variety of restrictions and quantities of
those drugs broadly classified as narcotic or psychotropics were identified that did not always comply
with the recommendations from the INCB. In addition
statements on the INCB website sometimes differed
from the advice given in official sources on the internet.
Travellers should check carefully country regulation when planning to carry any medication that has
an action on the central nervous system. In nearly all
cases a copy of the prescription will need to be carried
and there will often be further restriction in terms of
maximum quantities and special permits.
Introduction
Travellers overseas will invariably need to carry
medicines for personal use to the country of destination, be they prescribed or purchased over the counter at a pharmacy or other retail outlet. Further, it is
good practice to encourage travellers to carry personal supplies rather than attempting to obtain them at
the destination for a variety of reasons including
availability of the medicine, difficulties in communicating with other health professionals regarding
requirements, quality and the danger of counterfeit
medicines. A recognised potential problem is the difference in legal category of certain medicinal products
in the destination country and what may be a restricted or prescription only medicine in one country need
not necessarily be so in another. This has lead to occasional well publicised reports of travellers attempting
to carry personal medication across international
boarders being charged and sometimes imprisoned
when in possession of medication bought over the
counter at the country of origin.
A survey of individual country regulations conducted in 20021 identified a wide variation in the
regulations concerning transporting medicines for
personal use across international boarders and that it

was extremely difficult for a traveller or health professional to determine what these regulations were for
specific destinations. The survey revealed that where
regulations existed they usually referred specifically
to narcotics or to other substance acting on the Central
Nervous System (CNS) that could broadly be defined
as ‘psychotics’, being potential drugs of abuse. Other
anomalies of restricted substances were also identified
principally relating to hormonal preparations.
It is not surprising therefore that in nearly all cases
the type of medication involved in arrest when crossing international borders can be broadly defined
as ‘narcotic’ or psychotropic’ and recently the
International and Narcotics Control Board (INCB)2 has
initiated guidelines to countries concerning the legislation they should implement regarding travellers
being treated with a recognised controlled drug.
Broadly the main points of the guidelines are that:
• A list is provided of example narcotics, which
includes morphine, where no special certificate is
required from the destination country if carrying
less than 30 days supply for personal use. It does
imply though that a copy prescription be retained
for all narcotics.
• A list of example psychotropics (e.g. benzodiazipines )where no prescription need be declared if
carrying less than 30 days supply
• Some examples of maximum quantities of what
may be considered 30 days treatment are given
• There are certain substances which are always
prohibited e.g. cocaine, cannabis
• That no certificate or prescription is required if less
than 20 doses are carried
These are only stipulated as being recommendations whilst recognising that any national regulations
can take precedent. In order to provide the most relevant information to travellers the INCB have initiated
a website that could host details of individual country
regulations. The aim of this study was to determine
the extent to which country regulation followed INCB
regulations and whether they deviated from other
sources of information that might be accessed by the
traveller.
Method
All countries that were listed on the Foreign and
Commonwealth and www.embassiesabroad.com
website were included in the study. The INCB entry
for each country that had made a submission was
interrogated and the specific regulations noted. The
entries submitted by the countries were mostly present in English using the INCB template, others were in
the form of a written letter describing the regulations
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and a few were not in English.
For all of the countries in the study a Google search
was conducted to identify relevant government websites which might contain any information regarding
their regulations for carrying medication across
boarders. In some cases an email address was identified whereby further information could be obtained,
especially where little information was provided on
the website.
Results
A total of 184 countries were identified for inclusion
in the study. For only 44 could relevant information be
obtained through website or email contact. In total
data was obtained for 70 counties of which 56 were on
the INCB site so data was obtained for just 14 countries via email or website alone. The summary results
are shown in table 1. For three countries that had
made an INCB submission an email or website information indicated that a permit was required for all
narcotics and psychotropics, although this was not
mentioned on the INCB entry. In a further three cases
the email information also indicated some other variation such as the number of days supply allowed
before a permit was required. For individual countries
some other variations were also identified apart from
those in the summary table. Examples included:
• Up to 100 doses allowed (India)
• If less than 7 days supply no documents were
required (Moldavia)
• Some specific groups of medication also described
as being restricted or prohibited such as mild
euphorients like ephedrine and anabolic steroids.
The UAE had a particularly extensive list that
included hormonal HRT preparations
It was not specifically investigated what the situation might be if more than the allowed quantity of
supply was required by the traveller, but in some
Table 1 Summary of INCB submissions
Regulation

Number of Countries

30 days allowed and a certificate
of prescription required from home
country

10

30 days allowed but a permit still
needed from destination country
(unless falling within the Schengen
agreement)

5

Less than 30 days plus prescription
or certificate (unless within a
Schengen agreement)

8

No maximum days supply specified
but a prescription or certificate
specified

16

Not in English or Unclear information

11

cases it appeared that further supplies would need to
be obtained at the destination country or that a special permit would be required. This latter course of
action could be quite complicated to arrange.
An added complication applied to the European
Union countries that were part of the ‘Schengen
Agreement’, which does not actually include the UK.
In many cases up to 30 days supply of narcotics of
psychotropics can be carried between members of
these states providing they have obtained a ‘Schengen
Certificate’. Travellers from non-Schengen states can
only carry lesser quantities of such medication.
All of the responses via email for those countries
not on the INCB website indicated that there was no
time limit on the numbers of days supply provided a
prescription or certificate was carried.
Discussion
In only 38% of the countries included did it appear
that information could be relatively easily obtained
via the INCB website or the internet. This could pose
difficulties for travellers attempting to identify precise
regulations for carrying medicines to a large number
of destinations.
In terms of narcotics most countries broadly follow
the INCB recommendations that 30 days supply be
allowed whilst carrying a copy of the prescription.
There are however some that allow far less than this
and others where a special permit is required for any
type of supply. For psychotropics nearly all countries
deviate from the INCB recommendation in that whatever is being carried, usually to a maximum of 30
days, a prescription or certificate is also required. No
countries appeared to recognise the recommendation
from the INCB of not requiring a prescription copy if
carrying less than 20 doses in total.
The introduction of the INCB website could be of
use to travellers when checking the legal status of
their medication. It is of concern that websites or
email correspondence with some countries does result
in slightly different information being given.
It is also of interest that nearly all of the countries
that did not make a submission to the INCB website
did not make a limit of the amounts carried for personal use providing a prescription or appropriate certificate was present.
As a general rule it appeared that few countries
placed any restriction on drugs that did not have
obvious central nervous system effects. So for instance
cardiovascular, respiratory or non-narcotic analgesic
medication widely prescribed in the UK were not
directly identified by any of the countries. Falling outside this general rule. certain hormonal preparations
were restricted by some countries, particularly anabolic steroids.
Despite this somewhat confusing picture and the
presence of contradictory information there are comparatively few reports of any major problems con-
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cerning travellers carrying medication for personal
use. It is possible that the various requirements are not
rigorously enforced in practice by many countries
Conclusion
The INCB website is an important step forward in
clarifying for travellers the local requirements concerning medication for personal use. For narcotics
most countries seem to follow broadly the INCB recommendations, but for pyschotropic requirements
can deviate markedly. There also appears to sometimes to be an inconsistency between advice on the
INCB site and other sources. Some general advice for
travellers identified by this study is summarised in
Box 1.
It remains difficult for travellers to identify specific
requirements for carrying medicines for personal use
to many countries and more work needs to be
conducted in populating and clarifying the INCB
website.
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Box 1. Some general advice to travellers carrying
medicines oversease
• Take particular care to check fully the requirements for any
medication that acts primarily on the CNS as this would
encompass the terms 'narcotic' and 'psychotropic' as
recognised in most countries.
• It is also advisable to be alert if carrying any medication of
potential abuse such as anabolic steroids
• For suspected restricted medication check both the INCB
website and the official government sites for the stated
requirements. In many cases the regulations would include
up to 30 days supply and carrying a prescription or
certificate
• Many countries. including the UK, have a limit to the
quantity of prescribed narcotic that may be taken out of the
country without a special permit
• Be aware of the countries where there have been anecdotal
reports of problems amongst travellers and these include the
UAE, Japan and Mexico
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Epidemiology, Diagnosis, Management, and
Prevention of Common Caterpillar
Envenomations in World Travellers
J H Diaz
Abstract
Caterpillars are the wormlike, larval forms of butterflies and moths of the insect phylum Arthropoda,
order Lepidoptera. Next to flies, lepidopterans are the
most abundant arthropods with over 165,000 species
worldwide and with most species posing absolutely
no human threats and serving as valuable agricultural and horticultural plant pollinators. Caterpillar
species from several families of moths worldwide can,
however, inflict significant human injuries. Since the
1970s, there have been increasing reports of isolated
sporadic cases and clusters of dermatolgic, ocular,
pulmonary, and systemic reactions following caterpillar encounters worldwide. As travellers spend
more leisure time outdoors in temperate and tropical
climates, they will be predisposed to a variety of
caterpillar-inflicted injuries ranging from transient
dermatoses and reactive airway syndromes to lifethreatening consumption coagulopathies and chronic
migrating polyarthropathies.
Introduction
Next to flies, lepidopterans are the most abundant
arthropods with over 165,000 species worldwide and
with most species posing absolutely no human threats
and serving as valuable agricultural and horticultural
plant pollinators. Caterpillar species from several
families of moths worldwide can, however, inflict significant human injuries. Since the 1970s, there have
been increasing reports of isolated sporadic cases and
clusters of dermatolgic, ocular, pulmonary, and systemic reactions following caterpillar encounters
worldwide. As travellers spend more leisure time outdoors in temperate and tropical climates, they will be
predisposed to a variety of caterpillar-inflicted
injuries ranging from transient dermatoses and
reactive airway syndromes to life-threatening
consumption coagulopathies and chronic migrating
polyarthropathies.
Methods
In order to describe the evolving epidemiology and
outcomes of venomous caterpillar exposures worldwide, a computer literature search using the MESH
term “caterpillars” was used to select data sources
describing caterpillar envenomations by the National
Library of Medicine (NLM) MEDLINE search engine,
1966-2008; and by the NLM OLD MEDLINE search
engine for articles published prior to 1966. The peerreviewed articles that were analyzed descriptively
included case reports, case series, laboratory investi-

gations, epidemiological investigations, and reviews.
In addition, the pathophysiological manifestations of
venomous caterpillar exposures were stratified into
five distinct presenting clinical syndromes including:
(1) erucism, (2) lepidopterism, (3) dendrolimiasis, (4)
ophthalmia nodosa, and (5) consumption coagulopathy
with secondary fibrinolysis.
Results
Caterpillar life cycle, ecology, and morphology
The more advanced arthropods, such as butterflies,
moths, fleas, flies, and beetles, undergo a complex life
cycle or metamorphosis characterized by four separate developmental stages. These stages include (1)
egg; (2) pupa, with pupae often encased within
cocoons (moths) or chrysalises (butterflies); (3) larva,
instar, or caterpillar form; and (4) mature adult moth
or butterfly. Adult moths and butterflies emerge from
their pupae or chrysalises usually in late spring, summer, and early fall months, when trees and shrubs are
blooming.
The mechanisms of caterpillar envenomation
Caterpillars have evolved unique systems of protection from predation including protective mimicry,
foul scent-producing glands, and proteolytic and histaminergic venoms. Caterpillar venoms are produced
by hypodermal, glandular epithelial cells, circulated
in hemolymph, and stored in external tegument,
tubercles or scoli, urticating hairs, and spines.1
Taxonomy and global distribution of envenoming
caterpillars (Table 1)
Table 1 lists some representatives of commonly
envenoming caterpillars and their taxonomic classifications and world distributions.
The evolving global epidemiology of caterpillar
envenomation
Caffrey first reported a case of occupational asthma
in an entomologist raising New Mexico range caterpillars, Hemileuca nevadensis (oliviae), in an agricultural
research facility in the United States (US) in 1918.2 In
1982, Etkind and others reported another workplace
outbreak of gypsy moth caterpillar-associated dermatitis and occupational asthma in agricultural
research workers exposed to the juvenile (first) larval
instars of gypsy moth caterpillars.3
Massive outbreaks of puss caterpillar (Megalopyge
opercularis) stings in school-age children resulted in
several days of springtime public school closings in
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San Antonio, Texas, in 1923, and later in Galveston,
Texas, in 1951 (Figure 1).4, 5 Typical sting sites included
exposed arms, face, head, and, especially the neck
behind the shirt collar.5 Puss caterpillar stings continue to follow this seasonal pattern and distribution of
sting sites in the southern US and Central America.
By the 1980s, multiple epidemics of pruritic rash
and occasional urticaria, rarely associated with fever,
chills, nausea, vomiting, and diarrhea, were reported
from Massachusetts and Rhode Island in 1981,
Pennsylvania in 1982, and several other northeastern
US states in 1983-1984.6-10 These epidemics of gypsy
moth dermatitis and urticaria all occurred during the
springtime of years supporting large populations of
first larval instars of gypsy moth caterpillars,
Lymantria dispar, and were caused by the aerosolization of the caterpillars’ urticating hairs and
hemolymph with subsequent human skin and mucosal contact.6-10
Considered extremely rare in South America until
the 1980s, stings by the Lonomia caterpillars, L. obliqua
and L. achelous, are now creating serious public health
threats, especially in Southern Brazil.11-16 Multiple
stings by Lonomia caterpillars are common and may be
associated with high case fatality rates from acute
renal failure and intracerebral hemorrhage.
Like gypsy moth caterpillars, both tussock moth
(Orygia spp.) and browntail tussock moth (Euproctis
spp.) caterpillars belong to the family Lymantriidae,
and are frequently associated with outbreaks of caterpillar dermatitis, conjunctivitis, and urticaria following contact exposures. In 2001, Balit et al reported an
outbreak of caterpillar dermatitis and conjunctivitis in
indoor office workers exposed to aerosolized urticating hairs from Australian browntail moth caterpillars
(Euproctis edwardsii) feeding communally in a nearby
eucalyptus tree.17
In 2003, Maier and co-authors reported an epidemic of airborne caterpillar-associated illnesses in Vienna
during regional tree infestations with the third
through sixth larval instars of European oak processionary caterpillars, Thaumetopoea processionea.18 Of
1,025 people living within 500 meters of infested oak
trees and surveyed by telephone, 96% reported pruritus, 95% dermatitis, 14% conjunctivitis, 14% pharyngitis, and 4% (n = 2) severe respiratory distress.18
Although not described until 1976, the first outbreak of dendrolimiasis, a migratory chronic polyarthritis following contact with pine caterpillars,
Dendrolimus pini, probably occurred in Hangzhou,
China, in 1955, in farmers picking cocoons out of pine
firewood.19 Since then, several outbreaks have been
described in several prefectures in central and southern China, including Guangdong, Hubei, Jiangxi, and
Zhejiang, with epidemics peaking seasonally, and
often annually, in April-May, July-August, and
October-November.19 The mean incubation period for
dendrolimiasis following exposure to live or dead
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caterpillars, their cocoons, or caterpillar-infested firewood is 1-3 days, with a mean patient age of 27 years,
and no gender preference.19
Some of the more unusual outbreaks of caterpillarassociated illnesses have included an epidemic of 600
cases of caterpillar dermatitis among 6,000 Israeli soldiers in 1959, and 10 cases of pediatric caterpillar
ingestion in the US in 1998.21,22
The syndromic stratification of caterpillar-associated
injuries and illnesses
The syndromic classification of caterpillar envenomation includes the following clinical presentations,
some of which may often overlap or combine: (1)
erucism, (2) lepidopterism, (3) dendrolimiasis, (4) ophthalmia nodosa, and (5) consumptive coagulopathy
with secondary fibrinolysis.
Erucism, the most common type of caterpillar
envenomation, is the preferred term for caterpillar
dermatitis characterized by localized, pruritic
macupopapular to bullous contact dermatitis and
urticaria, caused by contact with or airborne exposure
to caterpillar urticating hairs, spines, or toxic
hemolymph.23 Unlike localized erucism, lepidopterism is a systemic illness caused by a constellation of
adverse effects resulting from direct or aerosol contact
with caterpillar, cocoon, or moth urticating hairs,
spines, or body fluids, and characterized by generalized urticaria, headache, conjunctivitis, pharyngitis,
nausea, vomiting, bronchospasm, wheezing, and,
rarely, dyspnea.24
Dendrolimiasis is a chronic form of lepidopterism
caused by direct contact with urticating hairs, spines,
or hemolymph of living or dead central Asian pinetree lappet moth caterpillars, Dendrolimus pini, or their
cocoons.20 Dendrolimiasis is characterized by urticating maculopapular dermatitis, migratory inflammatory polyarthritis, migratory inflammatory polychondritis, chronic osteoarthritis, and, rarely, acute scleritis.20,25,26 The pathophysiology of dendrolimiasis is
incompletely understood, but the acute phase may
result from IgE-mediated allergy and hypersensitivity
to foreign proteins, and the chronic bone and joint disease may be autoimmune-mediated.32,35
Ophthalmia nodosa is a chronic ocular condition
characterized by initial conjunctivitis with subsequent
pan-uveitis caused by corneal penetration and subsequent intraocular migration of urticating hairs from
lymantriid caterpillars and moths, and therapsid spiders (tarantulas).27,28
Some specific and representative caterpillar
envenomations
Family Lasciocampidae
Dendrolimus pini (Chinese pine-tree lappet moth
caterpillar).
This caterpillar is a hairy, brown to grayish-brown,
tree-dwelling, communally feeding caterpillar, 2.5-3.5
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cm in length, with bands of white scale-like hairs hiding hollow spines along its back or dorsal surface.
Although the distribution of pine caterpillars ranges
from East Europe and North Africa across Central and
Northern Asia, the caterpillar feeds preferentially on
pine needles in the temperate, mountainous (above
200 meters) pine forests of central and southern China.
Pine caterpillars possess spines or setae that range
from 1.0-1.6 mm long and cluster dorsally on the second and third thoracic segments, hidden by whitish
bands of urticating hairs. Poison glands or, more likely, clusters of toxin-producing epithelial cells occur at
the bases of breakaway spines and can release toxic
hemolymph from live or even dead caterpillars or
their cocoons.20 Dead caterpillars will actually release
more toxic hemolymph than live caterpillars, which
release toxins only from broken spines, or even
cocoons, which are lightly armed with spines to frustrate predators.20
The tegument-produced venom contains formaldehyde and several uncharacterized histamine analogues with a tropism for receptors in bone, joints, and
cartilage.20 Direct contact with urticating hairs and
spines of living or dead pine caterpillars or their
cocoons may result in dendrolimiasis characterized by
urticating maculopapular dermatitis, migratory
inflammatory polyarthritis, migratory inflammatory
polychondritis, chronic osteoarthritis, and, rarely,
acute scleritis.20,25,26 Since the1970s, Chinese investigators have reported several outbreaks of dendrolimiasis in central and southern China.20,25,25 Treatment for
dendrolimiasis remains entirely supportive with early
surgical intervention recommended to excise draining
sinus tracts and infected cartilage and to prevent permanent bone and joint deformities.20
Family Limacodidae (slug caterpillars)
Sibene stimulea (saddleback caterpillar)
Saddlebacks are the most venomous of the slug
caterpillars, and are among the most common stinging caterpillars in North America. The adult caterpillar is brownish-red, 2.0-2.5 cm in length, and characterized by several distinctive features including 2
prominent fleshy horns or filaments studded with
spines on each end, shorter armed horns along both
sides, and a bright green dorsal midsection or “blanket” trimmed in white, with a dorsal brown-to-purple
central spot or “saddle”, also trimmed in white
(Figure 2). Saddlebacks are most active in the late
summer and early fall and are widely distributed
throughout North America.
The saddleback sting is immediately painful with
proximal radiation to local lymphatic groups, and
subsequent localized erythema, edema, and, possibly,
later blistering, especially if the urticating spines are
not stripped from the sting site. Rings and watches
and any constricting jewelry or clothing should be
immediately removed in the event of extensive

swelling. Without blistering, the localized chemical
contact dermatitis will subside within 2-8 hours.
Treatment is entirely supportive with immediate
washing of the site to remove toxic hemolymph; stripping of the bite site with cellophane or, preferably,
adhesive duct tape; application of ice packs with cooling enhanced by topical alcohol or ammonia; topical
and oral antihistamines; topical corticosteroids; and
oral or intramuscular corticosteroids for prolonged
reactions. Anaphylactic reactions are rare.
Family Lymantriidae (tussock moth caterpillars).
Lymantria dispar (Gypsy Moth Caterpillar).
The lymantriid or tussock moth caterpillars are all
hairy and brightly colored with long urticating hairs
on both ends that often form distinctive toothbrushlike tufts or tussocks. In humans, the urticating hairs
of most lymantriid caterpillars may cause severe
urticarial dermatitis and conjunctivitis on contact, or
wheezing and bronchospasm if inhaled, especially in
subjects with prior histories of asthma or atopic allergies.3,6,9,10 Although gypsy tussock moth and Euproctis
lymantriid caterpillars cause most cases of caterpillarassociated dermatitis and conjunctivitis each year in
the US, Australia, and Europe, several other tussock
moth caterpillars can also cause regional outbreaks of
dermatitis and conjunctivitis, including the whitemarked tussock or toothbrush caterpillar, Orygia leucostigma, in the northeastern US, and Orygia pseudotsuga in the US and Canadian Pacific Northwest.3,6,9, 10,17,24
The gypsy moth tussock caterpillar is bluish gray,
covered with hairs, 3-5 cm in length, with round,
raised bumps or tubercles on each segment. The dorsal tubercles on the first 5 segments behind the head
are blue, and the dorsal tubercles on the remaining 7
segments are red. The side tubercles are yellow, and
the mature caterpillars have a dorsal yellow stripe and
2 white side stripes. Although native to Europe, North
Africa, and temperate Asia, gypsy moth caterpillars
were intentionally introduced into the US New
England states in 1868-1869 to initiate a failed silk
industry, and have become much more serious agricultural pests in the US than in their native regions,
often defoliating huge tracks of temperate, deciduous
forests.6
Allen and coauthors have described gypsy moth
caterpillar dermatitis as an acute pruritic, papular,
urticarial eruption on exposed skin that occurs most
commonly after contact with first larval instars of
gypsy moth caterpillars.29 Systemic manifestations of
gypsy moth caterpillar stings may include conjunctivitis, allergic rhinitis, sneezing, upper airway hyperreactivity, wheezing and bronchospasm, especially in
victims with histories of asthma or atopic allergies.3
Unlike limited workplace outbreaks, massive outbreaks of gypsy moth dermatitis with pulmonary
reactions (lepidopterism) have now been reported in
the Northeast US in the 1980s, and risk factors have
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included pre-existing asthma and hay fever histories
and hanging washed clothing outside to dry.5,9,10
Although the pathogenesis of gypsy moth erucism
and has not been clearly elucidated, the mechanism
probably involves local and pulmonary histamine
release and delayed hypersensitivity reactions in susceptible victims. Treatment is supportive with topical
and parenteral antihistamines, oral or parenteral corticosteroids, and bronchodilators, as indicated, for
bronchospasm.
Euproctis species caterpillars (browntail moth
caterpillars)
The hairy browntail moth caterpillars of the genus
Euproctis are distributed worldwide, and possess
highly allergenic, barbed urticating hairs, that can
cause erucism on contact or lepidopterism via inhalation of aerosolized hairs. E. chrysorrhoea was introduced into the eastern US from Europe and is widespread throughout Europe, including the UK, extending south into North Africa and the Canary Islands. E.
chrysorrhoea is a hairy brown caterpillar, 2-3 cm in
length, with distinctive dorsal red spots, and white
scale-like hairs on its sides. Euproctis caterpillars frequently cause outbreaks of dermatitis and allergic
bronchitis following exposures to urticating hairs or to
aerosols containing urticating hairs, especially in
Australia, the Eastern US, Western Europe, and Japan
(E. subflava).17,30,31 The treatment of lymantriid mothinduced erucism and lepidopterism is entirely symptomatic and supportive with antipruritics, antiinflammatory agents, and nebulized and parenteral
bronchodilators, as indicated, for asthmatic bronchitis.17,30
Family Megalopyridae (Flannel Moth Caterpillars)
(Figure 1)
Megalopyge opercularis (puss caterpillar)
The flannel moth caterpillars are widely distributed
throughout the New World and inflict neuropathically painful stings, often during seasonal outbreaks in
the late summer or early fall in temperate regions and
during both spring and fall in tropical regions that
support two larval generations per year. Megalopyge
opercularis, the puss caterpillar, is the most widely distributed and carefully studied species in the US and
Latin America. The puss caterpillar is dirty white to
grayish-yellow or brown, 2.5-3.5 cm in length, tear or
pear-shaped, and covered in fluffy hairs that taper
into hairy ponytails hiding dorsal breakaway spines
(Figure 1). On contact, the breakaway, hollow spines
release toxic venom with uncharacterized proteolytic
components. Puss caterpillar stings may be multiple
as caterpillars fall from trees and lodge in clothing,
particularly shirt collars.
Like saddleback moth caterpillar stings, puss caterpillar stings are instantaneously painful and quickly
followed by localized edema, erythema, and pain
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radiating proximally toward regional lymph nodes.
To relieve pain, victims commonly hold affected
extremities completely still in a reflex pseudoparalysis.32 Although no deaths have been reported, systemic
manifestations of puss caterpillar stings may occur
and include headache, fever, nausea, vomiting, tachycardia, hypotension, seizures, and, rarely, acute
abdominal pain and myospasm, mimicking acute
appendicitis or latrodectism.33,34 Following the initial
sting with radiating, often allodynic, pain, the puss
caterpillar sting site develops into a distinct lesion surrounded by an erythematous halo with an inner footprint or grid-like pattern reflecting each broken-spine
hypodermic injection point.33,34 The individual puncture sites often become hemorrhagic and vesicular,
and may later become pustular and coalesce into large
bullous lesions.33-35
Treatment is supportive and includes adhesive
stripping of retained broken spines, topical and systemic antihistamines, and parenteral corticosteroids
for severe, prolonged reactions.33-35 Subcutaneous epinephrine may be indicated for anaphylactic reactions
with peripheral vasodilation and hypotension.33
Although untested in controlled trials, intravenous
calcium gluconate, 10 ml of a 10% solution, has provided dramatic relief of acute abdominal pain and
myospasm associated with puss caterpillar stings.4, 35
Family Saturniidae (giant silkworms)
Automeris io (io moth caterpillar)
This caterpillar is pale yellowish-green, 5-6 cm in
length, with red true legs and prolegs. There is a broad
white stripe on either side, bordered above by a similar red stripe, and below by a thinner, and often broken, reddish-purple line. Raised tubercles or scoli,
each armed with a whorl of black-tipped green spines,
occur on each dorsal segment of the back. Io moth
caterpillars are widely distributed throughout North
America and range from southern Canada, throughout the US, and south to Mexico.
Although the io moth caterpillar sting is immediately painful and pruritic, the contact, urticarial dermatitis resolves rapidly, and prolonged systemic
sequelae and anaphylaxis are rare. Treatment is
supportive and follows the generally recommended
management strategies of stripping embedded
urticating spines and topically applying cooling
icepacks, antihistamines, and corticosteroids.
South American Lonomia caterpillars
The South American Lonomia saturniid moth
caterpillars, L. achelous and L. obliqua, are large,
communally feeding caterpillars that range in length
from 4.5-5.5 cm, and sport a variety of camouflage colors, primarily shades of green and brown. Lonomia
caterpillars are covered with rows of raised tubercles
or scoli, all crowned with whorls of breakaway spines.
Lonomia caterpillars range from Venezuela to north-
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ern Argentina, and now pose a serious public health
threat in Brazil and Venezuela, due to high case fatality rates from venom-induced consumptive coagulopathy, intracerebral hemorrhage, and acute renal
failure, possibly due to a combination of venom
nephrotoxicity and microcirculatory fibrin deposition.11,36
Venom extracts from the hairs, spines, and
hemolymph of the South American Lonomia caterpillars, L. achelous and L. obliqua, contain fibrinolytic proteases and clotting activators that can cause consumptive coagulopathies, intracerebral hemorrhage, and
acute renal failure, following caterpillar contact.37 The
main venom component of Lonomia caterpillars is a
proteolytic enzyme, lonomin V, which has been isolated from the hairs, spine, and hemolymph of L. achelous.38 In experimental investigations in rabbits,
Guerrero and colleagues demonstrated that lonomin
V was a proteolytic inactivator of platelet factor XIII
and a potent activator of both factor X and prothrombin.38-40
Since Lonomia caterpillars are communal feeders,
caterpillar contacts often result in multiple venom
exposures with high case fatality rates. The initial clinical manifestations of Lonomia envenoming include
immediate burning pain at the contact site, followed
rapidly by localized sting-site ecchymoses and bleeding, spontaneous bleeding from the mucous membranes, epistaxis, hematemesis, melena, hematuria,
and oliguria.41 Without emergency treatment, victims
may die rapidly from acute intracerebral hemorrhage
or develop acute renal failure.41 Pregnant victims may
be at greater risks of consumption coagulopathy and
renal failure.41
The treatment of Lonomia envenoming must be
immediate and includes restoration of clotting factors
with plasma, whole blood, platelet, and cryoprecipate
infusions, during continuous monitoring of clotting
status by thromboelastography and activated clotting
times. Nevertheless, procoagulant replacement therapy for Lonomia envenoming is often ineffective. In
addition, antifibrinolytic therapy should be instituted.
Since lonomin V is an inhibitor of platelet factor XIII
and an activator of intravascular clotting, aspirin-containing medications are contraindicated in potential
Lonomia envenomings.38
Family Notodontidae, Subfamily Thaumetopoeidae
(processionary tree caterpillars)
Processionary tree caterpillars, including the
European Thaumatopoea caterpillars and the
Australian Ochrogaster lunifer, are all dark, grayishblack caterpillars with slightly raised dark red to
brown tubercles and fine hairs varying from white (T.
pityocampa) to black (O. lunifer). The European pine
processionary caterpillar, T. pityocampa, is found in
all Mediterranean countries, including those of North
Africa. The European oak processionary caterpillar, T.

processionea, has a wider distribution and ranges from
northern Europe to North Africa. The American pine
processionary caterpillar, T. wilkinsonii, ranges from
southern Canada to Mexico, and is an unusual cause
of ophthalmia nodosa and blepharoconjunctivitis in the
US.42 The Australian processionary caterpillars
include coastal ground-dwelling Ochrogaster species
that feed on Acacia species shrubs, and inland
canopy-nesting Ochrogaster species that feed on
Acacia and Eucalyptus trees.
Processionary caterpillars frequently cause outbreaks of caterpillar dermatitis, ophthalmia nodosa, and
allergic reactions following exposures to their urticating hairs or aerosols containing hairs, especially in
Australia, Europe Japan, and the US. Venom extracts
from the hairs and spines of the European pine processionary caterpillar, Thaumetopoea pityocampa, contain a 28-kDa IgE-binding protein toxin, thaumetopoein, a potent skin irritant and systemic histamine
and kinin releaser.43-45
Treatment of processionary caterpillar envenoming
is entirely supportive and follows generally recommended management strategies of washing loose
urticating hairs off the skin, stripping off skin-embedded urticating hairs, and applying cooling icepacks
and topical antihistamines and corticosteroids.
Nebulized and parenteral bronchodilators may be
indicated for asthmatic bronchitis with bronchospasm
and wheezing following exposures to aerosols
containing urticating hairs from processionary
caterpillars.45
Ophthalmia nodosa may caused by intraocular
migration of urticating hairs from lymantriid caterpillars and moths; and may be complicated by chorioretinitis, corneal granulomas, cataracts, glaucoma, and
reduced visual acuity; and should always be managed
by an ophthalmologist.28,46-48
The General Management of Caterpillar
Envenomation
The general management of most caterpillar stings
is entirely supportive and includes: (1) immediate
soap-and-water washing of the sting site to remove
toxic hemolymph and any loose urticating hairs; (2)
“no touch” drying of the sting site with a hair dryer,
not a towel; (3) gentle stripping of the bite site with
cellophane or, preferably, adhesive duct tape; (4)
application of ice packs with cooling enhanced by initial topical swabbing with isopropyl alcohol or ammonia; (5) topical and oral antihistamines; (6) topical and
oral corticosteroids; and (7) oral or intramuscular antihistamines and corticosteroids, if indicated for prolonged, allergic reactions.
Recently recommended, but untested, alternatives
to adhesive stripping of urticating hairs and spines
following soap and water washing of sting sites
include topical applications of rapidly drying clear
fingernail polish or lacquer, rubber cement, or com-
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mercial facial peel solutions or impregnated tapes.
These solutions should then be allowed to dry thoroughly under a hair dryer, and then carefully peeled
off sting sites, effectively excavating embedded
urticating hairs or spines. Rings and all constricting
bands from watches and jewelry or clothing with elastic bands must be removed immediately following
caterpillar contact in anticipation of potentially
extreme swelling and lymphedema, especially with
hag moth and puss caterpillar stings of distal extremities. Tetanus prophylaxis should be administered if
indicated.
The treatment of lepidopterism is also entirely
symptomatic and supportive with oral and intramuscular antipruritics and anti-inflammatory agents,
including antihistamines and corticosteroids.
Nebulized and parenteral bronchodilators may be
indicated for asthmatic bronchitis with bronchospasm
and wheezing following exposures to aerosols
containing urticating hairs from gypsy moth and processionary caterpillars. The treatment of Lonomia
envenoming must be immediate and includes antifibrinolytic therapy and restoration of clotting factors
with plasma, whole blood, platelet, and cryoprecipate
infusions. Experimental treatments of Lonomia envenoming with hirudin and with new equine vaccines
have not been tested in controlled trials in humans.38, 39
Ophthalmia nodosa with subsequent pan-uveitis
caused by corneal penetration and subsequent
intraocular migration of urticating hairs from
lymantriid and processionary caterpillars should be
managed exclusively by ophthalmologists for initial
assessment and all follow-up care, both of which may
include surgical management.27,28,47
The Prevention of Caterpillar Envenomation
As travelers spend more leisure time outdoors,
there will be more opportunities for human-caterpillar
contacts and envenomings. If one sees or encounters
brightly colored, hairy or tufted caterpillars feeding
on the leaves of trees or shrubs, one should avoid
unnecessary contact, including attempting to touch,
slap, or squash caterpillars. If one finds an un-welcomed caterpillar on oneself, do not flick, brush, slap,
or squash the caterpillar with either a bare or gloved
hand, or even a rolled newspaper. Such violent
maneuvers could easily trap urticating hairs, spines,
or hemolymph in clothing, hair, or skin, for later
envenoming, or disseminate them as aerosols, to be
inhaled or lodged in the eyes. Never rub or massage a
potential caterpillar sting site, which could serve to
further embed urticating hairs and spines into the skin
or clothes or spread hemolymph over the skin,
increasing venom exposures. Always use a stick or
pencil or other long, thin object to gently lift the caterpillar off your skin or clothing.
During peak larval instar seasons of tree canopydwelling, communally-feeding caterpillars, such as

gypsy moth and processionary caterpillars, close all
exterior windows and doors, and do not hang wet
clothes outside to dry and to trap aerosols of urticating hairs and spines. While indoors, rely on central
air-conditioning, heating, and circulation systems
with adequate filtration of fresh air intake, and
increased air exchanges per minute per cubic meter of
interior space in order to avoid potential inside air recirculation of outside aerosols. Such aerosols may contain the urticating hairs, spines, or hemolymph of
allergenic and venomous caterpillars, feeding in the
natural environment, or on common outdoor ornamental trees, including eucalyptus, oak, maple, and
pine trees.
Finally, consider all caterpillars venomous and
avoid unnecessary contact with living or dead caterpillars, or even their squashed external or internal
contents and their cocoons. Many brightly colored
caterpillars will mature into butterflies and not moths,
and even expert entomologists and plant pathologists
may have difficulty in differentiating stinging from
harmless caterpillars.
Conclusions
Caterpillar species from about 12 families of moths
and, rarely, butterflies worldwide can inflict serious
human injuries ranging from urticarial dermatitis and
atopic asthma to osteochondritis, consumption coagulopathy, renal failure, and intracerebral hemorrhage.
Unlike bees and wasps, the envenoming or “stinging”
caterpillars do not possess “stingers” or modified
ovipositors attached to venom glands, but instead
secrete toxic hemolymph from their teguments, and
bear highly specialized external nettling or urticating
hairs and breakaway spines or setae to defend against
attacks by predators and enemies. Since the 1970s,
there have been an increasing number of reports of
mass dermatolgic, pulmonary, and systemic reactions
following direct caterpillar encounters and indirect
exposures to aerosols containing toxic caterpillar
hairs, spines, or hemolymph throughout the world.
Most caterpillar exposures can be prevented by simple
personal protective and domestic measures taken during peak larval instar seasons.
James H Diaz, MD, MPH&TM, Dr PH.
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Common
Names*

Lepidopteran Family
or Subfamily

Adult Forms

Representative
Genera/species
(spp.)

Arctiidae

Moth

Arctia spp.

Worldwide

Hyphantria spp.

USA, Europe,
Japan
North America

Eucliedae

Moth

Euclea delphinii

Hemileucidae

Moth

Hemileuca spp.
Malacosoma spp.

Lasciocampidae

Dendrolimus pini

Limacodidae

Moth

Chinese pine
tree or
lappet moth
caterpillars

Saddleback
caterpillars

Phobetron
pithecium

Hag moth
caterpillar

Euproctis spp.

Tussock moth
caterpillars

Euproctis
chrysorrhoea

Browntail
tussock moth
caterpillars

E.
pseudoconspersa
E. edwardsii

Megalopygidae

New World
USA, Southern
Canada
Central Asia,
North Africa

Slug
caterpillars

Moth
Sibene stimules

Lymantriidae

Buck moth
caterpillars

Global
Distribution

Eastern and
Southern USA
North America

USA, Europe
North Africa
Japan

Australia or
mistletoe
browntail moth
caterpillar

E. flava

Asia

E. similis

Worldwide

Lymantria dispar

Gypsy moth
caterpillar

Eastern USA,
Europe

Orgyia

Tussock moth
caterpillars

North Africa,
Europe, Asia,
North America

O. leucostigma

North America

O. pseudotsuga

US and Canadian
Pacific Northwest

Moth

Flannel moth
caterpillars
Megalopyge
opercularis

USA, Latin
America

Puss
caterpillar

Notodontidae

Moth

Lochmaeus spp.

New World

Nymphalidae

Butterfly

Nymphalis spp.

North America.
Europe, Asia
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Lepidopteran Family
or Subfamily

Adult Forms

Saturniidae

Moth

Representative
Genera/species
(spp.)

Automeris

Common
Names*

Global
Distribution

Giant
silkworm
caterpillar

Worldwide

Io moth
caterpillar

Southern Canada,
USA, Mexico

Lonomia
achelous
Lonomia obliqua
Subfamily
Thaumetopoeidae,
Family Notodontidae
(Processionary
caterpillars)

Zygaenidae

Processionary
tree caterpillars

Moth

Moth

South America
(Brazil, venezuela,
Argentina)

Thaumetoea
pityocampa

Asia , North Africa
Europe

T. processionea

Europe

T. wilkinsonii

USA, Asia, Africa,
Europe

Orchrogaster
contraria

Australia

Neoprocris spp.

New World

Zygaena spp.

Central and
Southern Europe

* Common names are not consistent locally, regionally, or nationally; and should not be relied
upon for expert identification.

Figure 1. The dorsal aspect of a puss caterpillar (Megalopyge
opercularis). The puss caterpillar is a commonly encountered
venomous slug caterpillar along the Central American and US
Gulf Coasts, especially in the spring, when it often falls from
trees and stings unsuspecting victims on the neck when it
lodges in shirt collars. Source: US Department of Health and
Human Services, CDC Public Health Image Library (PHIL).
PHIL ID # 6303. No copyright permission required.

Figure 2. The dorsal aspect of a saddleback caterpillar
(Sibene stimulea). The saddleback caterpillar is a commonly
encountered venomous slug caterpillar in the US, especially
among deciduous leaf foliage in the late summer and early fall.
Note the characteristic central purplish spot or “saddle”
trimmed in white. Source: US Department of Health and
Human Services, CDC Public Health Image Library (PHIL).
PHIL ID # 3158. No copyright permission required.

*Received from the Schools of Medicine and Public Health, Louisiana State University Health Sciences Center in New Orleans, 1615 Poydras Street, Suite
1400, New Orleans, Louisiana 70112 USA. Direct support for Dr. Diaz was provided by departmental and institutional sources. Address reprint requests
to Dr. Diaz at the address noted. Address email to: jdiaz@lsuhsc.edu. TEL: 504-568-5700. FAX: 504-568-5701.
The author has no conflicts of interest to disclose.

Research and Review

47

Epidemiology and Risk Factors for the
Development of Leishmaniasis in Western
Visitors to Honduras
R Benson1, R Ghiani2, R Weller3, D Whitehouse
Introduction
Leishmaniasis is a major world health problem, which
is increasing in incidence.1
The leishmaniases mostly affect the world’s poorest
populations in the tropics and the subtropics with an
estimated two million cases a year.2 The major clinical
syndromes are visceral, cutaneous and mucosal leishmaniasis, resulting from infection of macrophages in
the reticuloendothelial system, skin, and nasal and
oral mucosae, respectively.3
In this research we will primarily be looking at
cutaneous leishmaniasis which is a vector-borne protozoan disease caused primarily by the L. braziliensis
and L. mexicana complexes in Central America.4 The
vector is the infected female phlebotomine sand-fly of
the genus Lutzomyia.5
Cutaneous leishmaniasis skin lesions evolve over
weeks to months starting as papules, which go on to
form nodules and eventually ulcers with raised
indurated borders which eventually heal with scarring.6
Until recently cutaneous leishmaniasis has largely
been neglected by researchers and funding agencies.
Although more work has been done in recent years
the epidemiology of cutaneous leishmaniasis in civilian Western populations is still largely unknown.
Cutaneous leishmaniasis in the Americas and in particular Honduras tends to affect persons working in
lowland forest environments, particularly those conducting field studiesiii,7,8 and increasingly tourists.
In this study we set out to examine the epidemiology and risk factors involved in contracting the cutaneous form of leishmaniasis in Western visitors to
Honduras.
– Method –
Subjects
One hundred and fifteen healthy Western volunteers who were conducting research with Operation
Wallacea were the study population. The volunteers
ranged in age from 16 to 30, gave written and verbal
informed consent before the study was undertaken
and were studied over eight weeks in five separate
forest sites and two different beach sites.
It was believed, through discussion with the ethics
department of the University of Edinburgh and the
College of Medicine, that ethical approval would not
be required. This was due to the perceived nature of
the study in that it was taking the form of an audit
and we were not aiming to alter the volunteers’
behavior.

Alongside the information given by the researcher
in the consent process recommendations were also
provided to the participants by Operation Wallacea
before the study on recommended vaccinations,
malaria prophylaxis and rabies.
Questionnaires
A questionnaire was given to all the volunteers at
week one to determine their prior knowledge about
leishmaniasis. They were then split into separate
groups with each of these groups being observed at
their respective sites and examined for insect bites and
non healing ulcers on days three and six of the study
week. During this week a second questionnaire was
given, to examine the various risk factors involved for
the development of insect bites and cutaneous leishmaniasis.
Follow up and diagnosis of cutaneous leishmaniasis
The primary end point of the study was the diagnosis of cutaneous leishmaniasis by a dermatologist,
GP or other specialist in the UK. Written information
was given to the volunteers on measures to be taken if
they developed a non-healing ulcer or a non-healing
insect bite.
The secondary endpoint was a persistent, non-healing skin ulcer six weeks after returning to the UK.
Follow up took place six weeks after the return of the
volunteers to the UK and this was carried out by
email, with requests for further information on risk
factors in Honduras if cutaneous leishmaniasis was
suspected or identified. All those who had a nonhealing ulcer at follow up sought medical advice.
Analysis and Publication
Comparisons between the risk factors for leishmaniasis especially insect bites were analysed alongside
preventative methods undertaken by volunteers.
These results have been subject to statistical analysis
using the t-test.
Results were issued to Operation Wallacea for development of better prevention and diagnostic procedures.
– Results –
Knowledge base on cutanous leishmaniasis
The results from the first questionnaire are seen
below. Figure 1 shows the proportion of incorrect and
correct responses to the multiple choice questions
whilst the subjects’ interpretation of their knowledge
base on cutaneous leishmaniasis is shown in figure 3.
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Figure 1. Results of questionnaire 1 showing the incorrect
and correct responses to questions about the transmission,
incidence, demographic, prevention and treatment of
cutaneous leishmaniasis. n= 115

Figure 3. Inter site variability of insect bites. The number
of lower limb bites (the bottom number in blue) and the
number of upper limb bites (the top number in red) can be
compared between the sites.

Figure 2. Subjects opinion of their knowledge base of
cutaneous leishmaniasis before they commenced the study.
n= 115.

Figure 4. Mean number of insect bites in relation to insect
repellant. The insect repellant DEET (N,N-diethyl-mtoluamide), the moisturiser Avon Skin-so-soft and the
control of none (no insect repellant used) are shown.

Incidence of Cutaneous leishmaniasis in study
population
Eighty seven subjects were successfully followed
up 6 weeks after return to the UK.
Of these 87 subjects, six still had residual bites with
five of those subjects fulfilling the secondary endpoint
of a persistent, non-healing skin ulcer six weeks after
return to the UK. There have been no episodes of cutaneous leishmaniasis amongst the study population at
the time of write up.

This seemed to show that DEET (N,N-diethyl-mtoluamide) and Avon Skin-so-soft did not incur any
benefit in reducing the number of insect bites. This
presumption was tested by using the t-test comparing
the mean number of bites at each site, for subjects
using the different methods of insect repellent. This
produced p values for each of the preventative methods which are shown in the table below.

Risk factors
One hypothesised risk factor for cutaneous leishmaniasis was the number of lower limb insect bites. In
recording the numbers of insect bites it was notable
that there was site variability in the mean numbers of
insect bites along with predominance for a greater
number of lower limb insect bites compared with
upper limb bites. Figure 3 demonstrates this.
One of the preventative methods to prevent sand
fly bites and therefore potentially cutaneous leishmaniasis is insect repellent. To investigate whether insect
repellent has an effect on the number of insect bites
the mean number of bites for each insect repellent
within each site was calculated and the total outcome
is shown below in figure 4.

T test

P value

DEET vs. no insect repellent

0.331

Avon Skin-so-soft vs. no insect repellent

0.334

Avon Skin-so-soft vs. DEET

0.137

– Discussion –
Despite its relatively high incidence in the tropics
and subtropicsii it is apparent that the subjects in this
study did not feel that they knew much about cutaneous leishmaniasis. This can be seen from figure 2
with 72% stating that they had never heard of it previously.
This figure may seem high when this is compared
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to the number of correct responses in the multiple
choice questions. However it is likely that the high
rate of correct answers to the multiple choice questions was due to knowledge acquired through the
consent approach rather than a firm knowledge base.
In addition the subject population was well educated
and well versed in answering multiple choice questions potentially raising the correct answer rate.
The primary end point was the diagnosis of cutaneous leishmaniasis by a dermatologist, GP or other
specialist in the UK. After 6 weeks of follow up, no
subject fulfilled these criteria. This could be explained
by the following two factors.
1 Although there were a high mean number of bites,
especially on the lower limbs (typical of sand flies
see figure 3), there was no effective way in this
study to correctly identify whether the sand flies
were carrying L. braziliensis or L. mexicana
protozoa.
2 As we eluded to in the introduction, typically
cutaneous leishmaniasis skin lesions evolve over
weeks to months following exposure to the
protozoan but longer periods of incubation have
also been known.6,10 Subjects were contacted a
median of two months following their return to
the UK but it may be the case that some cases are
diagnosed subsequently.
The second endpoint was a persistent, non-healing
skin ulcer six weeks after returning to the UK and five
subjects met these criteria and are being followed up.
The problems resulting from a short follow up programme would ideally be addressed in future studies
in an attempt to fully quantify the risk. Alternatively
case based follow up via tropical disease centres and
travel clinics could provide better evidence on risk
factors and localised incidence.
Despite the fact that no subjects fulfilled the primary end point of the study there were a number of
risk factors for cutaneous leishmaniasis categorised by
the large number of bites on subjects legs which is
well demonstrated in figure 3.
Interestingly in this study, the insect repellents used
by the study population have not shown to be of any
benefit. Although it was hard to quantify how much
and how often insect repellent was being used, the
intention of every subject who applied the insect
repellent was to prevent any insect bites, therefore
demonstrating the intention to treat.
The effectiveness of DEET has been widely tested
especially by armed forces operating in the tropics
and subtropics. A study in Panama comparing the
skin applications of five selected repellents including
DEET demonstrated a mean coefficient of protection
(CP) of 99.2% against the attack of at least three sandfly species.11 A further lab and field based study of a
repellant soap containing DEET and permethrin
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against the phlebotomine sand-fly species in
Columbia demonstrated that the soap gave up to
100% protection immediately after application but
after a total of 12 hours the coefficient protection value
had decreased to a median value of only 66.3% for
females.12
This highlights the potential problem with the
application of DEET by the subjects in this study, as
the majority despite having the intention to treat, only
applied insect repellant when they remembered,
resulting in a median period before reapplication of 12
hours.
– Conclusion –
Despite recent advances it seems that difficulty still
remains in quantifying, controlling and treating
Leishmaniasis. Awareness in the public and health
care profession seems scarce and further advances in
this field may depend on greater education and concentration of services. We believe further epidemiological studies may play an essential role and case
based follow up studies may help us to gain a greater
understanding of the risk for Western travellers. In the
future we intend to carry out a large randomised controlled trial in this field looking at risk factors for
insect bites and the relation of these to the incidence of
Cutaneous Leishmaniasis.
1 University of Edinburgh, College of Medicine
2 University of East Anglia
3 Dermatology Department, University of Edinburgh
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The Traveller’s Handbook –
The Insider’s Guide to World Travel
Editors:- Amy Sohanpaul, James Innes Williams, Duncan Mills
12th Ed, 960 pp
WEXAS Publications : 2009 and authors. : ISBN 978 0 905802176
“How are those new trees in the garden coming on?”, John
Blashford-Snell, a BTHA Patron, enquired of his wife as he stepped
off a BA flight from Delhi, following a prolonged trip to India.
“Have you gone mad” was his wife’s response, more used to animated tales of her husband’s latest exploits. “I was just following
the expert advice of one of Britain’s leading exploration medics”,
he quickly explained. “Dr John Davies, BTHA Chairman, advises
returning travellers to enquire about the day to day problems that
have occurred in their absence, before beginning to recount their
own experiences”!
“Coming home” is one of hundreds of titles in this
encyclopaedic travel book, now in its 12th edition and published
by WEXAS, the International Travellers Club. Many of the contributors are well known celebrities. All are well seasoned travellers,
and experts in their own fields. John Simpson, in the Foreword,
admits to carrying The Handbook with him in all his travels, and
states that the people who buy it will find information on real travelling, “usually involving difficult and strange places, awkward
moments, uncertainties, and problems of communication”.
The First of five main Sections contains articles on almost every
type of travel, and types of travellers. There are chapters on The
Individual Traveller: the Gap Year traveller : the green or gay: travelling with a family or group : young or old : on foot or on a bike:
extreme sports fanatics, or the disabled traveller: the spiritual : the
artist : wine loving : male or female : clubbing or on honeymoon :
to the Poles: up mountains : down caves : exploring wrecks: - on
safari and so on – all are covered.
The Section on “Destinations” has a travel profile of every
country in 400 pages. Each country, from Afghanistan to
Zimbabwe has a similar double page format.“When to Go”:
“Transport”: “Red Tape” – visas , vaccines etc: “People and Place”:
“State of the Nation” – safety matters and political observation :
“Being There” – local customs, etiquette, currency : “Consuming
Pleasures” – food, drink, shopping, craft – and more! There is
appropriate website information in “Find Out More”, as well as
information on Embassies and Tourist offices. Each country’s main
attractions are contained in a distinct shaded box under the title
“Highlights”. Valuable information for each country capital is also
included in a small shaded box, and has details and graphs showing Elevation, Max/Min Temp, Rainfall, and Humidity for each
month of the year. There is also similar but abbreviated information on 24 Island Groups and Dependant Territories – from
America Samoa to the Virgin Islands.

Section three contains substantial information on how best to
prepare for every sort of travel, and also how to seek further help,
in Travel Books, Journals and Magazines. This section also deals
with the particulars of ‘papers’ – passports, visas, traveller’s
cheques, insurance, Customs regulations – and a host of other
things. It also discusses equipment, various kinds of accommodation, as well as focusing on particular types of travellers – business,
teachers, expatriates and volunteers, writers, photographers, and
others. The various means of transport are dealt with in helpful
detail – Cars and Trucks, Planes, Trains – and ‘Boats’. There are also
numerous addresses – snail mail and e-mail, of Organisations and
Associations – in fact it would be difficult for the reader not to find
out how to access further information on any type of trip – whether
this has to do with a medical condition, or with age, or purpose of
trip, on a luxury liner, backpacking, or VSO. Section three also has
the dedicated Travel Health information which is quite substantial, and very authoritative. This is very understandable, when the
contributors are eminent specialists in Travel Medicine, such as
Nick Beeching, Lisa Ford, Alistair Miller, Richard Dawood and
Michael Stroud,among others. The main topics relating to Travel
Health and Accident prevention are concisely stated: Travel
Insurance is well covered, as are safety and security measures,
including: “How to Survive a Kidnapping” or “Hi-Jacking”!!
Continuing on this theme,–there are chapters on surviving in the
jungle, in the desert, at sea and in the cold – and in many other situations. All of this health information is contained within about 80
pages of the book. It is easily understood, and a useful tool for
medics as well as the ‘lay’ reader, and traveller.
Sections 4 and 5 – “Considerations” and “From our Archives”,
make up the final 60 pages of the Handbook and contain such
chapters as “Moral dilemmas of Travel”, “The Ethical Traveller”,
(David Bellamy), and “the Future of the Travel Industry”
There are further pages of addresses for the individual or
adventure traveller, and a number for Ecotourism and Responsible
travel, as well as information on Travel Organisations, and sources
for further information, including travel health websites.
Unfortunately I could not find reference to the BTHA. I could be
wrong!
The Traveller’s Handbook has come a long way since its first
edition in 1982. However it remains very compact – about the size
of an average paperback. The price is still very competitive, at
£18.95. It is possible to obtain this at a reduced price by taking out
Wexas Membership.
In fact the readers of this review can have a 3 month Free trial
Membership of Wexas, and obtain the Travellers Handbook at half
price! You will not be disappointed.
Reviewed by: Dr Reggie Cooke, GP / Travel Health Adviser,
N.Ireland, Exec BTHA Committee Member.
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VFRs
The number of visits abroad made by United Kingdom (UK) residents to visit friends and relatives (VFR) has increased and VFR
travel often involves travel to regions that have a higher risk of certain, preventable, infectious diseases such as malaria, typhoid,
paratyphoid and Hepatitis A. A disproportionate burden of illness
due to these conditions falls on those who have undertaken VFR
travel. To reduce the number of cases of travel associated illness
reported in the UK, particular attention needs to be given to protecting the health of these travellers.
Health Protection Agency. Foreign travel associated illness. 2008– a focus
on those visiting friends and relatives.

three-bed ward with facilities including a ventilator, monitoring
facilities, CPAP and BiPAP machines, x-ray machines, blood processing equipment and a defibrillator. There are also minor surgery
facilities and plastering equipment.The computer system is basic
but functional. The ship doctor is GP to crew members and the
A&E physician to everyone on the ship. With two doctors on board
ship “on call “ is alternate days. Work 24 hours, have 24 hours off.
Morning and evening clinic, each lasting three hours, with 10-15
patients per clinic.
Every clinical decision has to factor in the limitations of the ship.
For example, whether an acutely unwell patient be managed until
the next port or if we need to speed the ship up, turn it around, or
get a helicopter evacuation.
M Mathukig GP. 13 March 2009/47.
IBM

DEEP VEIN THROMBOSIS
Clinical examination alone is notoriously difficult and insensitive
for diagnosing a DVT. Previous research has shown that nine out
of ten patients referred for a possible DVT do not have a clot.
This prospective study from the Netherlands evaluated patients
using a clinical decision rule, which included testing D-dimer
levels in primary care. Patients with a score of three or lower were
not referred for a scan; all others were.
All patients were then followed up over a three month period,
at the end of which they were scanned to confirm DVT. Under the
scoring system, approximately half of all patients did not need to
be referred.
In those with a low score, only 1.4 per cent developed a DVT
within three months, a result comparable with the number of
patients who had a normal initial scan but then developed a DVT
within three months (1.1 per cent).
DVT risk can be estimated using D-dimer levels.
Ann Intern Med 2009; 150.

STATIN THERAPY AND VENOUS BLOOD
CLOTS
Statin therapy could reduce the risk of fatal venous blood clots,
according to media reports. US researchers found that when apparently healthy men and women were given a dose of rosuvastatin
daily, they were significantly less likely to suffer from venous
thromboembolism (VTE).There is hope for a preventative therapy
for VTE, with acceptable costs and side-effects.
As part of the JUPITER trial, 17, 802 healthy men and women
received rosuvastatin 20mg a day or a placebo. Over the next 1.9
years symptomatic VTE occurred in 60 participants in the placebo
group, but only 34 in the rosuvastatin group.
This is equivalent to an even rate of 0.18 per 100 person-years in
the rosuvastatin group and 0.32 event in the placebo group. It
represents a 43 per cent reduction in relative risk of VTE. Rates of
pulmonary embolism were also lower in the rosuvastatin group
than the placebo group. Consistent effects were seen across subgroups, with a notable benefit observed in the high risk sub groups
of older participants and those with elevated waist circumference.
Statins which protect against heart attacks, appear also to
protect against blood clots in the veins of the legs and lungs.
New England Journal of Medicine.Online. March 2009.

CRUISE SHIP DOCTORS
Cruise ships carry between 3,500 and 5,000 crew members and
guests. Smaller ships have one doctor and three nurses. Larger
ships have two doctors (one senior, one junior) and four nurses.The
nurses are often very experienced, highly skilled and many have
either A&E or ITU experience.
The infirmary typically consists of consultation rooms and a

Transactions of the Royal Society of Tropical Medicine and
Hygiene 2009
Vol 103 (3) March 2009 pp 237-241
‘High latrine coverage is not reducing the prevalence of soiltransmitted helminthiasis in Hoa Binh province, Vietnam.’ A Yajima et al
Many health indicators are improving in Vietnam and it is good
to learn that more households have access to sanitary latrines. This
small study describes the rich and varied parasitic worm-faunae on
offer to villagers of one province; 72% of the population are infested. The paper suggests that although there may be benefits in aesthetics and even perhaps reduction of diarrhoea disease from isolating human faeces in latrines, that while farmers continue to fertilise crops with uncomposted human excreta, parasitic worms will
continue to flourish. This emphasises the dangers of eating
uncooked low growing vegetables and fruit in areas where human
sewage is used to fertilise and irrigate crops – as is practised in
parts of China, Nepal and Latin America.
Vol 103 (4) April 2009 pp 425-7
‘Isolation and genotyping of potentially pathogenic Acanthamoeba strains
from dust sources in Iran.’ M Niyyati et al
The (eight) authors highlighted that Acanthamoeba which can
cause harmful corneal keratitis in contact lens wearers is common
in dust sampled in Iran. It underlines that we should remind travelling contact lens wearers that they need to take spectacles as an
ocular back up when venturing into hot dusty environments.
Vol 103 (4) April 2009 pp 390-394
‘Distribution trends of Salmonella serovars in India (2001 – 2005)’ Y
Kumar et al
I’ve heard it said by several worthy clinicians recently that paratyphoid cases are now commoner that typhoid in imported enteric
fever. This might be explained by the fact that typhoid vaccines
provide some protection against typhoid but not paratyphoid
fevers. The information within the paper by Kumar et al however
says that Samonella typhi remains by far the most common cause
of enteric fever in India (with 913 reported cases). There are plenty
of cases of paratyphoid too (371 cases) as well as significant numbers of ‘non-typical typhoidal illnesses (1795 cases).’ It is likely that
these numbers are underestimates, so the peel it boil it cook it or
forget it rule is still as important as ever. Poultry, eggs and seafood
are often sources of outbreaks. Travellers to the subcontinent are at
risk of typhoidal illnesses if they don’t take care, whether they are
immunised against typhoid or not.
Jane Wilson-Howarth

