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 Welcome

 Congratulations on being a member of Travel 
Clinics Australia™ (TCA). We welcome you 
and sincerely hope that you will derive much 
personal and professional satisfaction from 
our association. Please take the time to read 
through this manual, even if briefly at first, so 
that you will get an overview and be able to 
look up things as you need them.

 This manual is supplied as a guide to new 
members joining TCA as well as existing 
members. This version is supplied in a  
form so that it can be quickly updated.  
The manual is divided into sections dealing 
with the following:

1.  Clinical Information

> What you need to know for your travel patient
> General travel health information
> Vaccinations and medications
> Malaria advice
> Other medical information

2.  Marketing

> How to answer the phone
> Increasing patients and income

3.  Administrative

> What is available and where to order
> Who to contact

 You will have previously received sample kits 
and ordering forms as part of your ‘New 
Member’s Kit’. Further information will arrive 
via email to update you on an ongoing basis. 
Victorian and other state members have 
regular meetings which we recommend you 
attend, other members will be emailed 
relevant minutes.

 The concept of TCA is an association of 
medical practices working with total 
independence, but who share some resources 
in order to enhance the quality of health care 
for travellers. As such, our shared budget and 
resources are mainly used for promotion and 
marketing strategies rather than 
administration of a full time office. Therefore, 
communications have been structured to 
minimise these administrative demands. 

Please note that ordering of stock does  
mean some planning ahead. We recommend 
you gradually build up sufficient stock for 
three months in order to avoid pharmaceutical 
company shortages, which may occur from 
time to time. This applies especially to 
vaccines, which you can order either  
directly from Sanofi Pasteur, CSL or from GSK 
distributors as per individual state 
arrangements. Significantly reduced pricing 
has been negotiated for TCA members,  
which will remain in place as long as you 
remain a member.

 National marketing strategies are ongoing 
and in addition, there are a number of local 
marketing strategies you will need to 
implement in order to derive full benefit from 
membership of the organisation. These range 
from advertising in the Yellow Pages and local 
newspapers through to local ‘turnkey’ kits 
through the year. If you require further 
information, please contact us at the head 
office preferably by email, or alternatively by 
fax. If the matter is urgent, telephone during 
normal business hours. Please note that the 
Travel Clinics Australia™ logo is trademarked 
and that information in this manual is 
copyright in accordance with the existing 
legislation. The information contained within 
this manual should not be distributed to 
anyone other than practice partners and 
trusted staff. As you have signed a 
confidentiality statement, should information 
be distributed outside the practice, legal 
action will be taken in order to protect other 
member practices. In addition, part of your 
purchase of membership is the protection of 
the intellectual property of your own practice, 
and we ask you carefully consider this in 
discussing TCA verbally with your colleagues.

Travel Clinics Australia
Manual notes 2006
Introduction
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TCA charter
 Our goal is to protect the health of travellers by 

providing exemplary clinical care along with specific 
advice and information for each traveller.

> We treat each traveller as an important 
person. We take the time to learn about  
you, your trip, your general health and  
any concerns you may have. 

> Because we are qualified general 
practitioners, we offer a complete medical 
service for travellers and their families - not 
just vaccinations! And because we are also 
travel medicine experts, we offer up to date, 
written information specific to your trip, 
specialised first aid kits, travel medications 
and vaccinations where required.

> We aim to be convenient to travellers, with 
clinics in suburbs and regional areas. Where 
possible, vaccines and medications are 
dispensed on site saving you time and money.

> Our prices are competitive. Special discounts 
are offered to members of the travel industry 
and organisations. All new patients will 
receive a free copy of our Pocket Traveller’s 
Medical Guide and country report.

 The TCA difference in a nutshell:

> Fully qualified GPs with expertise in  
travel medicine

> Convenient to you, one-stop shopping

> Better service at competitive prices
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 The following list of references are all highly 
recommended as baseline reading and 
references. The first five are ‘must haves’. 

1.  This manual!

2.  Manual of Travel Medicine - a guide for 
practitioners at pre-travel clinics Second 
Edition. Yung A, Ruff T et al Pub IP 
Communications 2004. This text is now used 
as the guideline standard by all clinics. We 
now supply all new members with one copy, 
and extra copies are available for $88.00 
through TCA. Please use this text for any 
initial questions you may have. There are  
a number of very useful tables for quick 
checks on vaccination and malaria 
requirements by country. 

3.  International Travel and Health, Vaccination 
requirements and health advice, 2005 World 
Health Organisation 2005. This is required for 
all WHO authorised clinics and the online 
edition is updated regularly. See http://www.
who.int/ith/en/

4.  Australian Immunisation Guidelines, 8th 
edition, NHMRC, 2003. The online version is 
updated regularly. See http://www.immunise.
health.gov.au/handbook.htm

5.  Shoreland’s “Encompass Online” is now 
included as part of TCA clinic membership. 

6.  Textbook of Travel Medicine and Health, eds 
Dupont and Steffen, 2nd edition Lewiston 
Lewiston, N.Y.: B.C. Decker, 2001 (includes 
CD). (available through TCA)

7.  Manson’s Tropical Diseases 21st edition, ed 
GC Cook, Pub WB Saunders Co Ltd 2003 
(available through TCA)

 

 In addition, we suggest you keep up with 
current issues through the relevant journals, 
websites (see the TCA website and other 
sources of information). Recommended 
journals include the Journal of Travel Medicine 
(ISTM), Weekly Epidemiological Record  
(WER is available on-line or in hard copy  
via the WHO site), Communicable Diseases 
Intelligence (CDI available on-line or in  
hard copy). 

 Websites

> www.health.gov.au

> www1.health.gov.au/immhandbook/

> www.cdc.gov/nip

> www.who.int/vaccines/

> immunise.health.gov.au/myths_2.pdf

> www.istm.org/

> www.travelclinic.com.au

> www.iamat.org 

 List serves to join include the ones operated 
by the ISTM and also ‘Promed’ 

> DFAT country advisories

> Promed listserve

> ISTM listserve

TCA recommended references 2006
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 Prior to the consultation

 It is recommended that you initially ask 
reception staff to set aside specific 
appointment times for travel health 
consultations, say between 4 & 6 pm on one 
or two evenings. All travel appointments 
should be funneled into this time, allowing  
30 - 40 minutes for each consultation. As you 
become more adept, you may wish to alter 
these arrangements. 

 Please make sure you have read the excellent 
articles entitled “Travel medicine - Before 
departure” by Ron Behrens, Robert Steffen 
and David Looke, and also “Preparing the 
traveller” by Allan Spira. These articles will 
give you a good overview of issues to 
consider through the consultation. It is also 
important to glance through this manual in 
order to familiarize yourself with the various 
sections for future reference. Please also 
ensure you have read the recent Travel 
Vaccination update chapters in this Manual. 
We strongly advise you to copy the “pre-travel 
assessment forms” (hardcopy enclosed and 
electronic file downloadable from TCA website 
‘Member’s Only’ page) and either email, fax or 
mail out to the intending traveller at the time 
the appointment is made. We suggest you 
also send the traveller information on 
products and prices at the same time together 
with the “a contact letter” so they are aware 
of the process and costs. You are able to edit 
these letters as you see fit, however, you will 
need to ensure that the TCA logo is included.

 

 You will need to have the most recent editions 
of the recommended TCA references at hand, 
either electronic or hard copy: 

> “Manual of Travel Medicine”  
(by Ruff and Yung)

> WHO

> NHMRC Immunisation Handbook

 A geographical atlas as either a book or  
CD is also useful for places you are not 
familiar with.

> Travax Encompass Online set up on your  
PC or an alternative online resource.

 As part of the initial consultation, each 
traveller attending a TCA clinic will always 
need to be given a complimentary Travax / 
Encompass country report (value $22) and a 
complimentary copy of “The Traveller’s Pocket 
Medical Guide and International Certificate of 
Vaccination “ (value $9.90). You will have 
received 20 copies as part of your New 
Member’s Kit and can order more by email or 
fax as per the Stationary Order Form. The 
costs of these are absorbed into the 
consultation and are an integral part of the 
TCA clinical and marketing approach. 
Travellers really appreciate this information, 
perceive it as a ‘value added’ product and you 
are fulfilling your medico-legal obligations of 
informed consent at the same time.

 

The Travel Health Consultation  
a brief guide
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 The consultation

> Review the pretravel assessment form, filling 
in the gaps and clarifying gaps as relevant

> Pay particular attention to excluding 
pregnancy and lowered immunity as an issue

> Ensure that all NHMRC vaccinations  
are current

> Make recommendations following  
discussion with the traveller, rather than 
pronounce your opinion.

 This is a mutual decision making process.  
Of course, some travellers will be quite happy 
to leave it up to you, however, informed 
consent does require discussion of the risks.

> Divide the consultation into a brief discussion 
of three points:

1)  Recommended vaccines - NHMRC,  
and ‘exotics’

2)  Recommended malaria prevention - DEET 
containing compounds ie Repel with 30% 
DEET for adults, but 10% for younger children, 
Permethrin clothing impregnation kit,  
and prophylactic tablets if required. 
Recommend they read the Malaria chapter  
in the Pocket Guide.

3)  Recommended gastro medications, 
preventive advice, kits and sundry items as 
per theproduct brochure. Recommend they 
read the Gastro chapter in the Pocket Guide. 
You may need to consult with the online or 
hardcopy resource initially. If you are in a 
hurry, we recommend the summary section in 
the ‘Manual of Travel Medicine’ or the 
summary page of the online resource. Take 
especial care not to overprescribe, eg malaria 
tablets are often not necessary for areas 
frequented by tourists to common 
destinations such as coastal Bali, central 
Thailand and islands, coastal Vietnam. The 
converse is true for high risk areas such as 
Papua New Guinea, the Solomon Islands, 
African game parks and sub-Saharan 
countries and the Amazon.

> We recommend you ask the traveller to read 
“Effects of disease and vaccines” chapter in 
the Pocket Guide as you are getting the 
relevant vaccines prepared

> Give the vaccinations, medications  
and kits etc

> Enter the details in the pretravel assessment 
form and pocket guide book

> Ensure the traveller remains on-site for  
20 - 30 minutes and they are aware of how to 
contact you should there be any concerns

 If you are starting out, we recommend  
you keep a small stock of items handy until 
you become familiar with the ones you are 
likely to sell more of ie Gastrokit, First Aid 
kits, Permethrin, Repel, water tablets, 
impregnated nets.

 For more detailed advice on the consultation 
and administrative aspects of running a travel 
clinic, please view the relevant files in the 
Travax Encompass Online product.

 The approach to the pre-travel consultation

 Although vaccinations are certainly important, 
there are many other things that need to be  
discussed with intending travellers. If your 
patient will be travelling overseas, especially 
to a developing country such as in greater 
Asia, tropical Africa or South America, the 
following steps may help them to have a 
medically safer journey.

> Ask about the destinations to be visited, 
requesting itinerary details such as specific 
areas to be visited, whether urban or rural, 
purpose of trip (business or holiday), length 
of stay in each area, season in country at time 
of travel, type of transport (eg bus tour or 
backpack) and accommodation (tent or hotel).

> Make specific note of areas at risk of  
malaria, yellow fever, remote locations,  
trips of long duration.

The Travel Health Consultation a brief guide continued
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> Assess medical fitness to travel with specific 
attention to higher risk travellers such as the 
very young and the very old, pregnancy 
breastfeeding, the disabled, those with 
chronic conditions such as diabetes, serious 
allergies, asthma / COAD / emphysema, the 
immunosuppressed (HIV/AIDS, cancer, 
transplant) and cardiovascular disease 
including risk of thromboembolic disease.

> Perform a relevant physical exam based  
on the above

> Recommend dental and vision checkups

> Recommend appropriate cover with travel 
health insurance

> Discuss travel hygiene preventive 
recommendations such as “boil, cook, bottle 
or peel” and advise on management of 
travellers diarrhoea

> Discuss and advise on appropriate medical kit 
including emergency medications.

> Discuss malaria prevention including insect 
avoidance measures such as the use of DEET, 
permethrin impregnation of nets and clothing 
and antibiotic prophylaxis

> Discuss other issues as relevant including jet 
lag, altitude and motion sickness, safe sex 
practice, water exposure risks including 
schistosomiasis (bilharzia) and personal 
safety precautions

> Ensure NHMRC recommended routine 
immunisations are up to date including 
diphtheria, tetanus, polio, measles, mumps, 
rubella, pertussis, haemophilus influenzae, 
hepatitis B, meningococcal C, influenza and 
pneumoniae. All Australians need to be up to 
date on these as per the current guidelines.

> For at risk areas as relevant, discuss and offer 
as appropriate vaccination with ‘exotic’ 
vaccines such as rabies, typhoid, meningitis, 
cholera, japanese encephalitis and yellow 
fever. It is becoming increasingly recognised 
internationally that travellers need to be 
offered these vaccinations more appropriately

> Schedule the appropriate vaccination dates

> It is important to give each traveller an up to 
date vaccination record as well as printed 
travel health advice including issues that have 
been discussed in the consultation. Also 
provide the traveller with documentation of 
prescribed medications and other relevant 
health information

> Advise them to seek medical advice early on 
their return if they had been unwell whilst 
travelling or if exposed to high risk of disease

> Wish them a safe and enjoyable journey!

The Travel Health Consultation a brief guide continued
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The TCA pre-travel consultation  
step by step

 The best time for a pre-travel consultation is 6 – 8 
weeks before the planned trip, but even a visit on 
the day prior to departure can be of benefit.

 The three steps to take in the  
pre-travel consultation:

1.  Conduct a risk assessment by asking about:

 1.1   factors relating to the planned trip  
(see table 1.1)

 1.2    factors relating to the patient including 
fitness to travel (see table 1.2)

 1.3  exclude contraindications to travel  
(see table 1.3)

 1.4   assess if high risk (see table 1.4)

2.  Schedule appropriate vaccination plan:
 2.1  ensure routine NHMRC recommended 

vaccines are up to date (see The 
Australian Standard Vaccination 
Schedule 
http://immunise.health.gov.au/
handbook.htm)

 2.1  advise vaccines for travel to developing 
countries or at risk destinations (see 
Vaccine Indications sheet)

 2 .2 certify vaccination for yellow fever,   
 Mantoux / TB, meningitis ACWY for Haj

3.  Discuss and advise re other travel health 
information (see table) including protection 
from malaria and gastro, jet lag, motion and 
altitude sickness, safe sex practice, water 
exposure risks, personal safety precautions, 
travel medical kit and travel insurance cover.

 NB Ensure you have documented the 
prescribed medications and provided a record 
of vaccinations given in The Traveller’s Pocket 
Medical Guide and International Certificate  
of Vaccination.

 By giving the traveller this booklet and 
emphasizing the relevant sections to read, 
you are satisfying legal requirements as a TCA 
member, for informed consent and more 
importantly are giving the traveller over 40 
pages of information for easy reference  
whilst away.

 

 The Travax country report can be printed out 
and given by the reception staff prior to the 
consultation, or following the consultation by 
either the reception staff or the doctor. 
Remind the traveller of the TCA 1300 and 1900 
info line phone numbers.

 Remember to recommend the traveller seek 
medical advice if unwell whilst overseas, or 
on return, especially with high risk trips and 
wish them a healthy and enjoyable trip!

 THE PRE-TRAVEL ASSESSMENT FORM

 This form has been especially developed for 
use by travel medicine practitioners to 
systematically deal with each of the factors 
within the three steps above. This form  
may be adapted to suit the individual 
practice, however, the key elements need  
to remain included.

 The front side (to be completed by the 
traveller) requests information on 
demographics, risk assessment and 
vaccination history.

 The reverse side is then completed by  
the doctor and entails completing the 
vaccination plan (indicated by a ‘X’ in  
the ‘Require’ column).

 The ‘X’ is then placed on the left of each 
subsequent column for the needed 
vaccination/s. A note is made of the malaria 
medication needed, ditto for the gastro kit 
and other travel health items.

 For the most part, the initial travel health 
consultation is quite complex and therefore 
qualifies for a level ‘C’ consultation, with 
subsequent consultations being either level 
‘B’ or ‘A’ depending on both time and 
complexity as per the Medicare schedule.
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The TCA pre-travel consultation step by step continued

1.  RISK ASSESSMENT

 A pre-travel consultation involves a risk 
assessment that takes into account the 
type of travel and the health status of the 
individual.

 1.1 Factors relating to the planned trip
 Questions to ask:

 > destination(s)
 > purpose of trip
 > itinerary
 > season in each destination
 > duration of stay in each destination
 > type of accommodation
 > type of transport

 1.2 Factors relating to the patient
 Determine the patient’s health status:

 > detailed vaccination history
 > allergies
 > previous reactions to vaccines
 > current medications
 > past medical history
 > cardiovascular, DVT
 > high risk groups
 > fitness to travel

 1.3 Contraindications to travel
 The patient should not travel by air and should delay  

the trip in the case of:

 > otitis media
 >  severe cardiovascular or respiratory disease
 > acute infections
 > psychiatrically unstable
 > within 2 weeks following major surgery
 >  trapped air in body eg pneumonia, myelogram,  

dental abscess
 >  late pregnancy (›36 weeks)

 NB Airlines decline liability and travel insurance will not 
cover the above

 
 1.4 High risk groups

 > pregnancy
 > the very young
 > elderly
 >  severe cardiovascular or respiratory disease
 > diabetes
 > serious allergies
 > immunosuppression
 > chronic illness

2.  APPROPRIATE VACCINATIONS

 After the risks associated with the 
destinations are determined and a detailed 
vaccination history has been taken, the next 
step is to offer the appropriate vaccinations.

2.1  Routine immunizations
 Even in Westernised countries, contact with 

common diseases is likely. Therefore, ensure 
that patients have been offered updating with 
all the routine immunizations as 
recommended by current NHMRC guidelines 
including tetanus, diphtheria, whooping 
cough, polio, measles, mumps, rubella, 
haemophilus influenza, hepatitis B, 
meningitis, varicella, influenza and 
pneumonia.

2.2 Immunisations for travel to developing 
destinations or at risk destinations 

 These include hepatitis A and typhoid 
however, please note that these vaccinations 
can be given in combination with each other, 
with hepatitis B or with yellow fever, thus 
saving the traveller unnecessary discomfort 
with extra needles.

2.3 ‘Exotic’ locations
> a yellow fever area (required for many 

countries in Africa and South America)
> immunisation against rabies, japanese 

encephalitis, cholera
> Mantoux testing and /or TB vaccination
> all developing countries (eg Africa, Asia, 

South America)
> any malaria zone
> longer term travel, higher risk individuals, 

complex itineraries.

 Official certification
> yellow fever immunisation
> Mantoux testing and TB vaccination
> Tetravalent meningococcal vaccination for 

pilgrims to the Haj
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3.  OTHER TRAVEL HEALTH ADVICE

 General travel health advice in addition to 
immunisations

> prevention of malaria and other insect or 
arthropod-borne diseases (physical barriers, 
insect repellents, clothing impregnation, 
medications)

> prevention of traveller’s diarrhoea, 
gastrointestinal diseases

> prevention of barotrauma
> parasite risks (eg schistosomiasis in  

Africa, giardia)
> rabies prevention
> safe sex practices
> altitude sickness, motion sickness, jet lag, 

DVT, psychological and cultural issues
> dental, optometric check up
> information on personal security
> advise to seek medical advice upon return  

if unwell or exposed to high risk
> travel insurance

 For the patient to take away
> prescriptions for regular and emergency 

medications
> medical kit
> a written record of vaccinations
 best wishes for a safe and healthy journey!

The TCA pre-travel consultation step by step continued
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 (courtesy NHMRC 8th ed Australian Immunisation Handbook

 Schedule key

AGE  VACCINE 

Birth Hepatitis B1         

2 months Hepatitis B2,3 DTPa Hib1,2 IPV   7vPCV   

4 months Hepatitis B2,3 DTPa Hib1,2 IPV   7vPCV   

6 months Hepatitis B2 DTPa Hib1 IPV   7vPCV   

12 months Hepatitis B3  Hib1,2  MMR   MenCCV  

18 months      VZV 23vPPV 1   

2 years          

4 years  DTPa  IPV MMR     

10 — 13 years Hepatitis B4     VZV1    

15 — 17 years  dTpa        

50 years and over  dT     23vPPV2  Influenza (annual)2

65 years and over       23vPPV  Influenza (annual)

Hepatitis B1 Monovalent hepatitis B vaccine. 

Hepatitis B2 Hepatitis B vaccine given as either monovalent vaccine or in combination with DTPa, 3 doses 
at 2, 4 and 6 months, in addition to the birth dose for a total of 4 doses. 

Hepatitis B3 Hepatitis B vaccine in combination with Hib (PRP-OMP), 3 doses at 2, 4 and 12 months,  
in addition to the birth dose for a total of 4 doses. 

Hepatitis B4 Hepatitis B vaccine for 10 to 13 year olds who have not received a primary course. 

Hib1 PRP-T, HbOC (non-Indigenous children). 

Hib2 PRP-OMP (all children). 

23vPPV1 Pneumococcal polysaccharepele vaccine (Aboriginal and Torres Strait Islander children only); 
this dose can be given between 18 months and 2 years of age (refer to State/Territory Public 
Health Units for recommended age for administration). 

23vPPV2 & Influenza2 National Indigenous Pneumococcal and Influenza Immunisation Program. 

VZV1 Vaccination only for children with a negative history of varicella disease or vaccination. 

Australian Standard Vaccination Schedule
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Risks for Travellers

 The following charts and figures are of help in counselling the traveller about both  
absolute and relative risk. 

 

 

 
 This chart is from a study carried out by Steffen et al in Switzerland and published by WHO in 

International Travel and Health. Note significant rate of air evacuation implying the need for 
appropriate travel health insurance. Note also the extremely low incidence of death at 1/100,000 per 
month of travel – this is much less than staying at home. 
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Risks for Travellers continued

 Malaria
 ISTM ‘rule of thumb’ risk per month
 PNG / Irian Jaya  1 / 5
 Africa   1 / 50
 South Asia   1 / 250
 Sth East Asia  1 / 1,000
 Sth America   1 / 2,500
 Central America  1 / 10,000
 Thailand   1 / 35,000

 NB Mortality for travellers in Africa 1/300,000 
(c/w deaths from car accidents). About 900 
cases per year in Australia, all imported. 

 Rabies
 India alone estimates 25,000 deaths per year 

from the disease, and three million people 
require post-exposure vaccination annually. 
In Thailand, over 50,000 individuals receive 
a course of three post-exposure rabies 
vaccinations each year, and that country has 
a total of 10 million dogs, of whom up to 
600,000 are rabid. A 1994 study of tourists 
spending an average of 17 days in Thailand 
reported that dog bite and dog lick were 
experienced by 1.3% and 8.9% of travellers 
respectively. Over half the travellers in the 
study favoured the introduction of pre-
exposure rabies vaccination for travellers to 
areas at risk.

 Japanese B Encephalitis
 Approx 1/5000 per month of travel, 1 – 2 

cases from Australian travellers over the  
last 3 years. 

 

 Table 1. Risk of illness which could be 
prevented by vaccination for a month-long 
stay in a developing county

 

 However, this is a very serious disease with 
death and permanent brain damage sequelea. 

 NHMRC now recommend for ›4/52 travel 
to endemic areas, less if high risk (eg rice 
paddies, pig farms). 

 Hep A
 ~ 2-300 per annum in Victoria alone
 The most common vaccine-preventable illness

 Hep B 
 Incidence (ie new cases per year) about 20 

times more common than HIV
 Prevalence (ie existing no cases known) at 

least 200,000 carriers in Australia
 The second most common vaccine-

preventable illness

 Typhoid
 About 70 – 80 cases per year in Australia, 

mostly imported

 Pertussis
 Reported incidence about 5,000 cases per 

year reported

 Meningitis C
 At least 200 cases per annum across 

Australia, more in high risk groups

 Tetanus
 About 8 cases per year in Australia – mainly 

in over 50 age groups (now that I’m 49 I don’t 
use the term ‘older’ any more)
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 Note: The following table is a list of guideline recommendations for TCA members. Please see the 
current edition of the Australian Immunisation Handbook (http://www.immunise.health.gov.au/
handbook.htm) for further information. Medical travel health advisors need to make decisions 
together with the individual based on their specific circumstances including risk vs benefit for each 
situation.  Vaccinations may be indicated according to WHO, CDC or NHMRC, but are usually not be 
funded for travellers for preventive purposes (eg ADT for trauma or routine catch up dose).

 Ensure that all routine NHMRC recommended vaccines are up to date. 

Vaccine indications – Feb 06 

Vaccine RRP Indications pre-travel Precautions / notes

ADT $10 Unimmunised ›50 years. Tetanus AND 
Diphtheria

Advise re sore arm

Boostrix 
Adacel

$45 For all NHMRC rec 8 – 50 years if no dose for ›10 
years pre travel

Includes pertussis 
Vaccine markedly less irritant

Polio 
Ipol IPV

IPV 
$48

For all developing countries, particularly 
in Africa, the Middle East, and the Indian 
subcontinent. Afghanistan, India, Pakistan, 
Nigeria, and Niger, Egypt. 

Salk IPV – erythema 33%, pain 13%, induration 
1%. Fever, crying, anorexia in 5 – 10% paediatric 
vaccines’. Can be given as Boostrix-IPV

Varicella  
(Varilrix / 
Varivax)

$50 For all if not had disease, or vaccine, as catch 
up

2 doses 6 weeks apart ›13 years

Priorix For all born since 1966, free if no history of 
diseases or documented 2 doses.  
Priorix.

Live viral vaccine

Cholera oral $50 Dukoral oral vaccine x 2 doses ›2/52 apart 
Consider for high risk, long term

Effective against ETEC also

Flu vaccine $22 For all visitors to the Northern Hemisphere 
winter, esp higher risk groups

Hepatitis A 
(Avaxim/
VAQTA/Havrix 
Jnr)

$65 For all travellers to developing countries and 
consider for all travellers.

Can mix with Typhim Vi, Typherix (1.5ml so for 
bigger arms!) or use as Vivaxim (1ml). Also NB 
with Hep B as Twinrix 
2nd dose 1 y (6 – 18 mo) or any time later without 
antibody testing

Hepatitis B  
(HBVax/
Engerix)

$22 NHMRC for all infants & school year 7/8  
Universal vaccination rec by TCA as at least 
200,000 carriers in Australia

Day 0,1,6mo (or any time). 
Adult dose x 2 with CSL vacc for 11-15y Check Ab 
for high risk groups only. Once Ab+ve, no boosters 
needed for life. Also available with Hep A as 
Twinrix

Twinrix /Jnr                  $65 As per above Rapid schedules 0,7,21 day PLUS 1 yr 
2 adult dose only for 1 – 18 years

Japanese 
encephalitis

$99 NHMRC rec for all › 4/52 to endemic areas 
(greater Asia). TCA rec for 2 – 3/12 or longer. 
Higher risk areas near pig farms and rice 
paddies

Warn re allergic reactions, anaphylaxis 
Day 0,7,28  or 0,5,14 if time constraint. 
Can give same day as rabies.

Mantoux test Medicare 
item 73811 
$15 

Before and after long term travel to 
hyperendemic areas
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Vaccine RRP Indications pre-travel Precautions / notes

BCG ‹ 5y if › 4mo to high risk area 
Expat long term to high risk area

By authorised TB vaccinator

Meningococcal  
Menomune / 
Mencevax / C

$52 ACWY for all sub-Saharan Africa, Haj 
C for here, esp students

WHO (1998) – no longer required for Brazil, 
Burindi,  India, Kenya, Mongolia, Mozambique, 
Nepal, Tanzania, Uganda &Vietnam. 

Pneumococcal Free ›65y ›65 years, high risk groups, 1 booster only  
5 years later

Q-vax / skin 
test

For Australian meat handlers and families Authorised vaccinator only. 
Always perform skin test and serology first. 
Absolute contraIx if past infection as evidenced by 
antibodies, or positive skin test.

Rabies IM / ID 
Rabipur 
Verorab 
MIRV

$95  
IM

$45 ID

NHMRC / TCA – for travel › 4/52 to endemic 
areas, also high risk if shorter periods eg bat 
and animal handlers, bike riders.

0.1ml over lat deltoid day 0,7,21 or 0,5,14 if time 
constraint. Can give same day as JE. NB 2 dose 
is better than none, avoids need for Ab.Not with 
Chloroquine, Lariam. Check Ab levels › 2/52. Store 
vaccine out of light

Typhoid  
Typhim Vi / 
Typherix 
Vivotif Oral

$48 To all developing countries Can mix with Hep A (1.5ml) or YF or Vivaxim. 
Use 4 capsule dose which lasts 3 – 5 years. Avoid 
concurrent antibiotic and antimalarial prophylaxis.

Yellow fever 
(Stamaril)

$52 For all returning from YF infected countries / 
endemic areas as per WHO

By authorised vaccination clinic only  
Can reconstitute vaccine ampoule with Typhim Vi 
/ Typherix. 

Vaccine indications – Feb 06 continued



>

29

 The following table is a summary of the introduction of vaccines into Australia. It is also indicative of 
the frequency of immunisation changes that have occurred over a short period of time in recent years.

Introduction of Vaccines in Australia

1804 Small Pox from England

1917 Small Pox produced in Australia

1917 Tetanus antitoxin for Armed Forces

1924 Diphtheria toxin – antitoxin Melbourne City Council

1925 Tetanus toxoid

1925 Pertussis toxoid used in case contacts and epidemics

1927 Diphtheria toxoid

1932 Community immunisation for the public

1945 Pertussis immunisation by Melbourne City Council

Circa 1945 Tetanus toxoid available for civilians after World War 2

1953 Diphtheria/Tetanus/Pertussis

1956 May SALK (Polio)

1966 Sept Polio Sabin (OPV)

1969 Measles

1971 Feb Rubella

1980 Small Pox Vaccination ceased

1981 July Mumps

1983 Feb Measles/Mumps

1983 March Hep B Vax (Plasma)

1986 CDT-DTP 4th Dose (1st Pertussis booster)

1987 Nov Hep B Vax II (Recombinant)

1989 June Measles/Mumps/Rubella (MMR)

1992 May Haemophilus Influenza (Hib) (18/12-5)

1993 July Hib (2/12-18/12)

1993 July Hepatitis A (Havrix) 720             1996 - 1440

1994 MMR Males/Females Grade 6

1995 CDT-DTP 5th Dose (2nd Pertussis booster)

1997 Influenza program for over 65’s

1997 Oct Infanrix replaces 4th & 5th dose Triple Antigen

1998 Pneumococcal Pneumonia (over 65’s)

1998 MMR Primary School Program

1998 4 year old booster DTP, MMR, OPV program prior to school

1998 Hep B Paediatric (3 doses) school program

1999 MMR 18 to 30 year old campaign

1999 Infanrix 2 months to 4 years inclusive

2000 May Hepatitis B Birth Dose

2000 Comvax (Hib-Hepatitis B)

2000 Hepatitis B Adult (HB Vax 11) Year 7 school program (2 doses)

2000 OPV ceased in Year 9/10 school program

2000 Hepatitis B boosters ceased

2000 ADT boosters 10 yearly ceased
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2001 Varicella (Chickenpox) (not on ASVS)

2001 Childhood Pneumococcal Pneumonia

2001 Hib TITER vaccine ceased (only Pedvax available)

2002 Meningococcal C (not on ASVS) – Neisvac C/Meningitec/Menjugate

2003 Boostrix for 15 yo school program (replaces ADT)

2003 18 month DTPa 4th dose ceased

2003 Vivaxim combination Hep A – Typhoid Vi (Aventis) 

2004 Dukoral oral Cholera (Aventis)

2005 Jan Pneumococcal Vaccination Program (funded) 2,4,6 months & catchup, › 65

2005 Oct MMR II production ceased by CSL (Priorix GSK routinely used)

2005 Nov Varicella Vaccination Program (funded) – 18 months, and 10 – 13 yr catch up

2005 Nov IPV replaces OPV (DTPa-IPV in Vic)

2005 Dec Rabipur (PCECV) rabies vaccine (Chiron / CSL)

2006 Jan Boostrix-IPV

2006 Feb Adacel, Vaxigrip Jnr, Vivatif Oral

Introduction of Vaccines in Australia continued
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1.  INTRODUCTION

 With over 3 million Australians travelling 
overseas every year, the risk of illness on a 
holiday or business trip remains significant, 
yet is mostly preventable. GPs are best placed 
to advise travellers including assessing their 
overall fitness to travel, and advising on the 
prevention of gastroenteritis, malaria and 
other mosquito-borne illnesses, motion 
sickness, jet lag, altitude sickness and safety.

 Vaccination guidelines from the National 
Health and Medical Research Council 
(NHMRC) have recently been updated in the 
form of the 8th edition of the Australian 
Immunisation Handbook. The new edition has 
been extensively updated and includes a 
separate chapter on travel vaccines. When 
considering travel vaccination requirements, it 
is strongly recommended to first review the 
patient’s status regarding the standard 
NHMRC recommended vaccinations. Even a 
simple scratch may be a tetanus prone wound 
in someone without immunity. Following 
regular measles outbreaks in Victoria, as a 
result of nonimmunised individuals importing 
this disease into Australia, it is clear that the 
common childhood infections remain a 
significant threat to children, and especially to 
adult travellers, who are likely to suffer more 
severe forms.

 Many of these vaccines can be given at no 
cost to the traveller, and even so, the total 
cost of all vaccines is still less than the cost of 
a hospital stay here or overseas. Rather than 
be told “you don’t need anything for Europe 
or the USA”, travellers need to be encouraged 
to come in for a vaccination review and be 
opportunistically updated as appropriate. In 
general, for theoretical reasons, live viral 
vaccines should either be given on the same 
day (at different sites) or given 3 - 4 weeks 
apart. If this is not practical because of time 
to departure adjustments should be made 
accordingly. Whilst not ideal, it is better to 
have vaccines as indicated, rather than to go 
without. Similarly, as a general rule, it is 
better to have one or two doses rather than 
none. Travellers should routinely be asked to 

remain in the premises for 20 to 30 minutes 
following vaccination. If unsure about 
requirements or any issue, referral to a travel 
clinic is recommended.

2.  MEASLES-MUMPS-RUBELLA, VARICELLA-
ZOSTER, INFLUENZA AND PNEUMOCOCCUS

 Measles-Mumps-Rubella

 Measles-Mumps-Rubella (MMR) vaccine is 
now recommended before international travel, 
for adults born since 1966 who do not have 
evidence of two doses of the vaccine in the 
past. Egg sensitivity is no longer considered a 
contraindication to this vaccination.

 Varicella-zoster

 Varicella-zoster vaccine is now recommended 
as a routine vaccination at 18 months of age, 
with a catch-up dose at age 10 - 13 years 
unless previously infected or vaccinated.

 Influenza and Pneumococcus

 Vaccination should be offered to those 
travelling to areas of current infectivity, 
especially if in a large tourist group or if 
elderly. Pneumonia remains one of the more 
common reasons for travel health insurance 
claims and a recent article confirmed the 
significant incidence of this largely vaccine-
preventable illness. The vaccines are advised 
for all travellers with chronic medical 
conditions, especially cardio-respiratory 
disease and diabetes, and for the older  
age groups. Influenza vaccination is advised 
for visitors to the northern hemisphere  
over their winter period. The newer 7-valent 
pneumococcal conjugate vaccine is licensed 
for all children aged 6 weeks to 9 years  
and is now recommended for all children  
as a primary course of 3 doses at 2, 4  
and 6 months, with a 4th dose for higher  
risk groups.

 

Travel Vaccination Update Part I 
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3.  TETANUS, DIPHTHERIA,  
PERTUSSIS AND POLIO

 Tetanus - diphtheria - pertussis

 Australians should routinely have received 
five doses of tetanus-diphtheria-pertussis 
vaccination by the time they leave school. 
NHMRC guidelines no longer require a routine 
booster until the age of 50 years, unless they 
sustain a tetanus prone wound more than  
5 years after their last vaccination. Hence, 
travellers to countries where hygienic services 
are difficult to access should receive a 
booster vaccination if more than 5 years have 
elapsed since the last dose. In view of the 
relatively high prevalence of pertussis 
infection in Australia, tetanus vaccination is 
best given inmcombination with diphtheria 
and pertussis for older adolescents and 
adults up to about age 50 years, and with 
diphtheria only after age 50. Diphtheria 
vaccination is especially recommended  
for travel to eastern Europe and the  
Russian States.

 Poliomyelitis

 Inactivated poliomyelitis vaccine (IPV)  
has replaced the oral polio vaccine (OPV)  
in Australia for primary course and booster 
doses. Whilst the 5th dose of polio is no 
longer recommended at late secondary  
school age, a booster dose should be given  
to travellers to areas or countries where 
poliomyelitis is epidemic or endemic.  
This particularly applies to the Indian 
subcontinent, parts of Africa and the  
Middle East. 

4.  MENINGITIS

 The tetravalent meningococcal 
polysaccharepele vaccine (4vMenPV) is 
recommended for travellers to endemic areas 
in particular the ‘meningitis belt’ of sub-
Saharan Africa, as well as other areas 
experiencing epidemics. The Saudi Arabian 
Ministry of Health requires that all pilgrims 
attending the annual Hajj show evidence of 
vaccination with vaccine including the A and C 
strains. The Handbook includes Nepal, 
although The World Health Organisation 
(WHO) do not recommend vaccination for this 
area as there has not been a case of 
meningitis in a traveller for 10 years. However, 
it remains reasonable to do so if the traveller 
will not be able to access urgent medical care 
and wishes to be immunised. It is important 
to discuss with travellers the differences 
between the tetravalent vaccine and the 
meningococcal ‘C’ conjugate vaccine 
(MenCCV). It is important to recognise that 
the risk of lifetime exposure to serogroup C in 
Australia is far greater than the risk of 
exposure to serogroups A, C, W135 and Y, 
during a two week trip to most destinations. 
Occasionally both MenCCV and 4vMenPV may 
be recommended; 4vMenPV may be given at 
least 2 weeks after MenCCV, however, if 
4vMenPV is given first, MenCCV should be 
given at least 6 months later.

5.  HEPATITIS B

 The risk of hepatitis B infection becoming 
chronic is greater in younger age groups; 
chronic infection has a significant risk of 
cirrhosis and hepatocellular carcinoma. In 
Australia universal vaccination is now routine 
for neonates, and also for adolescents aged 
10 to 13 years who have not already received 
a primary course of the vaccine.

 Given the wide range of indications for 
vaccination, as well as the high number of 
carriers in Australia (estimated at 200,000), 
the author’s own view is that GPs should 
routinely offer their patients vaccination 
against hepatitis B; the pre-travel 
consultation offers an opportunity to do this. 
It appears likely that interchangeability of 

Travel Vaccination Update Part I  continued
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brands of vaccines for both hepatitis A and 
hepatitis B is not ideal, but is acceptable, as 
there is no evidence to the contrary. 
Seroconversion frequency is approximately 
35% after the first dose, increasing to over 
90% after the third dose. Serological 
confirmation is recommended for healthcare 
workers and immunocompromised groups. If 
anti-HBs antibody levels are less than 10IU/ml 
after the third dose, HBsAg carrier status 
should be tested, and if negative, either a 
fourth double dose given (two in one arm, or 
one in each arm) or alternatively, a second 
course of three doses, with antibody testing 
following that. 

 It is increasingly clear that cell mediated 
immunity is long lasting. Therefore if 
seroconversion occurred after a primary 
course, there is no need for booster 
vaccinations in immunocompetent individuals 
for decades, possibly a lifetime. Nonetheless, 
for medico-legal reasons, and possibly for 
peace of mind, it is reasonable for healthcare 
workers and others at significant risk to have 
antibody levels performed and boosters given 
if required.

 The combined hepatitis A and B vaccine, 
Twinrix (720/20), can be given as a 2 dose 
schedule, 6 months apart, for children aged  
1 to 15 years. The same formulation has been 
approved for rapid administration in those 
aged over 15 years consisting of 4 doses at 
0,7 and 21 days followed by a booster one 
year later for long-term protection.

Travel Vaccination Update Part I  continued
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 KEY POINTS

> Each individual’s relative risk needs to be 
discussed for their particular trip, with 
vaccinations being only one of the preventive 
strategies needed.

> Hepatitis A vaccine is recommended for 
virtually all travellers to endemic areas, that 
is, most developing countries.

> Typhoid vaccination is recommended for 
travellers to endemic areas where drinking 
water is unsafe or hygiene is poor.

> Information changes frequently in the area of 
travel medicine and so information sources 
should be checked regularly.

1.  HEPATITIS A

 Hepatitis A is the most common cause of 
vaccine preventable disease in travellers.  
The risk of contracting the infection has been 
estimated as approximately 1 in 300 per 
month of travel even if staying in a luxury 
resort, and as high as 1 in 50 per month if 
trekking through high risk areas. Whilst 
previously regarded as a benign illness, there 
is an overall death rate of 0.2%, which 
increases with age. Given the relatively high 
frequency of this illness in travellers, it 
remains clear that inadequate numbers of 
Australians are being vaccinated. O’Brien et al 
showed that in a study of 232 consecutive 
travellers with fever presenting to a hospital 
infectious disease unit, there were 8 cases of 
hepatitis A along with 6 cases of typhoid and 
11 cases of influenza, all 25 cases (10%) being 
potentially preventable. VAQTA and Havrix 
vaccines are available in both adult and 
paediatric formulations, with Avaxim being 
used from age 2 upwards. Normal human 
immunoglobulin (NHIG) is no longer 
recommended because of international 
shortage, concerns re unknown biological 
contaminants and because it only provides 
part protection for up to 6 months. Active 
vaccination with almost 100% efficacy against 
hepatitis A has been available since 1993 so 
travellers claiming vaccination prior to this are 
likely to have been given NHIG. The vaccine 
can be given even on the day of departure, as 
efficacy develops earlier than the incubation 

period should exposure occur. Hepatitis A 
vaccine is recommended for virtually all 
travellers to endemic areas, that is, most 
developing countries. Screening for anti-HAV 
IgG may be cost effective for those born prior 
to 1950, born overseas or with a past history 
of unexplained jaundice. Otherwise, two 
doses of the vaccine, ideally given 6 - 18 
months apart, will confer almost 100% 
immunity for 1 to 2 decades or even longer. 
There have been ‹10 reports of vaccine failure 
in the literature worldwide; significant side 
effects are extremely rare and the vaccine is 
almost always well tolerated. Hepatitis A 
vaccination is available in combination with 
either hepatitis B (Twinrix) or with the typhoid 
Vi polysaccharepele vaccine (Vivaxim).

2.  TYPHOID

 Typhoid can result in severe illness and death. 
If untreated, mortality rates of 10 to 20% can 
occur due to bowel perforation, haemorrhage, 
toxaemia and other effects. In spite of 
treatment 2 to 5% of patients may become 
permanent carriers; the likelihood of 
becoming a carrier increases with age.

 Typhoid vaccination is recommended for 
travellers at risk i.e. travelling to endemic 
areas where drinking water is unsafe or 
hygiene is poor. The areas with higher risk are 
similar to those for hepatitis A and especially 
include Asia (most noteably parts of 
Indonesia and Papua New Guinea), Africa, 
Oceania, Central and South America and parts 
of Europe. Approximately 50 - 80 cases are 
reported in Australia each year, most of which 
are imported.

 The two Vi polysaccharide vaccines currently 
available are approved for use over the age of 
2 years. They offer 70 - 90% efficacy (similar 
to that with influenza immunisation), so 
travellers may still contract the disease if they 
ingest a high dose of infected food. Boosters 
are recommended at approximately 2 - 3 
yearly intervals. Side effects are uncommon 
but certainly may occur. The oral typhoid 
vaccine was reintroduced to Australia in early 
2006, with a 4 capsule dose offering similar 
efficacy but for 3 – 5 years. 

Travel Vaccination Update Part II 
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 The following vaccinations need to be 
considered for the more ‘exotic’ itineraries  
on an individual basis:

3.  CHOLERA 

 Whilst cholera vaccination is no longer 
recommended by the World Health 
Organisation (WHO) as a requirement for any 
country, longer term travellers to highly 
endemic areas may be at increased risk, as 
well as those living in current outbreak areas. 
It is uncertain when and if Orochol will 
become available again in Australia, however, 
Dukoral™ , an oral vaccine, became  available 
in 2004. This vaccine is an oral, killed 
recombinant B subunit / whole cell vaccine, 
effective against both cholera and 
enterotoxigenic Escherichia coli (ETEC). The 
efficacy for cholera protection is 85% at 6 
months and 60% at 2 years. The efficacy for 
protection against ETEC is 60 to 73% at 3 
months. The schedule is 2 doses if over 6 
years of age, and 3 doses if aged 2 - 6 years. 
The interval between doses is 1 to 6 weeks. 
The vaccine is recommended  for travellers  
at significant risk.

4.  JAPANESE ENCEPHALITIS 

 This severe and often fatal viral disease is 
spread by mosquitoes and is endemic 
throughout greater Asia, in both urban and 
rural areas, with higher risk in rice paddies 
and pig farms. Endemic areas have been the 
subject of intense publicity over the last few 
years in the Torres Strait Islands and East 
Timor, and annual outbreaks may occur 
seasonally for example in northern India. 
Although the risk to Australian travellers is 
low, the complications of the disease obligate 
discussion with all travellers through Asia as 
to the relevant risk and benefits. Vaccination 
should be offered to all longer term travellers 
as well as all those who wish to be covered. It 
should be noted that vaccination is part of the 
routine schedule in many endemic countries. 
Current National Health and Medical Research 
Council (NHMRC) recommendations are to be 
vaccinated if travelling through areas of risk 
for 4 weeks or more. The vaccine is relatively 
expensive and is associated with significant 

side effects. It is recommended that this 
vaccine be administered in a travel clinic 
setting with appropriate expertise.

5.  RABIES 

 Preventive advice about rabies including 
preexposure vaccination needs to be 
considered more frequently for visitors to 
areas at risk. One study of tourists spending 
an average of 17 days in Thailand reported 
that dog bite and dog lick were experienced 
by 1.3% and 8.9% of travellers respectively, 
and 6% of dogs in Thailand are rabid. The 
WHO recommends pre-exposure vaccination 
for all persons living in or visiting for more 
than 30 days countries with endemic rabies. 
Rabies carries the highest fatality rate of any 
vaccine-preventable disease, with a case 
fatality rate, even with treatment, of almost 
100%. The risk of hypersensitivity increases 
with the number of boosters, and a recent 
paper suggested that an anamnestic response 
is demonstrable for up to 14 years after the 
primary course. The intradermal vaccine when 
given as per current WHO recommendations is 
an excellent lower cost alternative, but 
because some are low responders, the 
NHMRC generally recommend the 
intramuscular route, unless this is cost 
prohibitive. In this situation, the intradermal 
vaccine may be administered by a vaccinator 
with expertise and frequent experience in the 
technique, where chloroquine or related 
antimalarials are not being given 
concomitantly and with antibody levels 
checked for response. 10 vaccination

 It is recommended that this vaccine be 
administered in a travel clinic setting with 
appropriate expertise.

Travel Vaccination Update Part II  continued
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6.  TUBERCULOSIS

 Tuberculosis is one the world’s most common 
and serious diseases with the WHO 
estimating 8 million new cases and 2 million 
deaths per year. Mantoux testing needs to be 
performed in anyone over the age of 6 months 
being considered for BCG vaccination. Ideally, 
this should be performed by a GP experienced 
in this area or at an authorized travel or BCG 
vaccination clinic. The indications for BCG 
vaccination are decreasing and in general are 
considered only for children less than the age 
of 5 years who will be living for more than  
3 months in a developing country and for 
those who will spend extended periods  
of time in at risk situations. The Quantiferon 
blood test is increasingly being used to  
detect active disease.

7.  YELLOW FEVER

 Vaccination for yellow fever is required for 
health or legal reasons for many countries in 
Africa and tropical South America. The vaccine 
is available only from authorized practitioners 
and travel clinics, however, it is strongly 
recommended that travellers seek advice only 
from highly experienced travel health clinics 
with access to frequent updates on outbreaks 
and the necessity or otherwise for 
vaccination.

 Recently, yellow fever vaccination has begun 
to be reported in the literature as causing a 
number of deaths, including one in Australia. 
The reasons for this remain unclear, however, 
because most of the cases occurred in the 
over 50’s age group, it is suggested that 
lowered immunity may have contributed. 
Despite this, the vaccine used in Australia 
remains one of the safest vaccines with 
millions of doses having been safely given 
worldwide over the last 60 years. Yellow fever 
infection has a high case fatality rate and has 
decimated populations in the past. Travellers 
to areas at risk clearly require vaccination if 
they and their contacts are to be protected. 
The vaccine should not be given however, 
unless definitely required for travel to at risk 
areas, and then only following a careful 
appraisal with the patient regarding need and 

possible contraindications. Visitors to areas at 
risk should be advised that the International 
Certificate of Vaccination needs to be  
carried at all times in order to avoid possible 
vaccination at a border crossing and / 
 or quarantine.

 References:
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Overseas Arrivals and Departures Australia, 
3401.0.

> The Australian Immunisation Handbook 8th 
edition, NHMRC 2003 (approved 18th 
September).

> Cohen, J. The Travellers Pocket Medical Guide 
and International Certificate of Vaccination, 
The Travel Clinic, 5th edition, 2005.

> International travel and health. WHO,  
Geneva, 2005

> O’Brien D, Tobin S, Brown GV and Torresi J. 
Fever in returned travellers: Review of 
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1. Ensure all are update on NHMRC vaccinations 
inc routine childhood vaccinations, Boostrix/
ADT, Sabin/Ipol, MMR/Priorix, Varicella, Flu/
Pneumovax, Men C. Recommend universal 
Hep B vaccination. 

2. All 3rd world / developing countries – 
recommend Hep A, Typhoid. 

3. For greater Asia (inc India, Nepal, SE Asia) 
NHMRC recommend both JE & rabies for 
longer trips ie > 4 / 52, however, this may be 
expensive and impractical for many. Discuss 
options for all trips, recommend for 
vaccination for all trips > 2 – 3 months 
depending on traveller.

4. See Travax Encompass for map of current 
malaria areas

5. See list of yellow fever endemic countries for 
Australian legal requirements for re-entry. NB 
YF may also be necessary for cruise ship legal 
requirements even if just visiting ports for one 
day inc Panama. 

6. BCG rarely needed other than if less than 5yo, 
if staying for more than 4 months, adults very 
long term in high endemic areas. Before and 
after Mantoux testing may be of more value.

7. Cholera rarely needed (NB Dukoral may be of 
value with ETEC)

 

 EUROPE, UK, NTH AMERICA &  
CANADA, AUSTRALIA 

 Routine vaccines as per above. 

 NB Rabies present in Nth America, Eastern 
Europe, Middle East. 

 No malaria risk other than Mexico outside 
large towns – Chloroquine rec (or other meds) 
as no resistance reported as yet, weekly dose, 
and least expensive. 

 CENTRAL AMERICA 

 Malaria prophylaxis - Chloroquine.

 PERU, BOLIVIA, BRAZIL

 YF required as per WHO / CDC / NHMRC / 
Australian entry. NB YF present in Iguazu Falls. 

 Malaria prophylaxis usually not required if 
visiting usual tourist areas inc Lima, Cusco, 
Lake Titicaca, La Paz, and Iguazu Falls, Rio, 
Sau Paulo, east coast. 

 However, Amazon eg 3 day boat trip from 
Puerto Maldonado, Iquitos, Manaus, or west 
coast surfing trips

 Malaria prophylaxis – Malarone (short trips), 
Mefloquine, Doxy

 AFRICA 

 YF required as per WHO / CDC NHMRC / 
Australian entry

 Meningitis ACWY for sub-Saharan Africa belt

 Rabies for longer trips, at risk

 NB Malaria present Kruger Game Park  
and surrounds in Sth Africa, Victoria Falls, 
most game parks (not all), see malaria  
maps in Travax.

 Malaria prophylaxis – Malarone (short trips), 
Mefloquine, Doxy 

 

Common destination  
recommendations and notes February 2006
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 ASIA

 Dengue incidence high and increasing 
markedly throughout Asia.

 JE risk 1/5000 per month, low risk serious 
disease.

 India – Malaria risk present throughout the 
year in all areas. Malarone (short trips), 
Mefloquine, Doxy. JE risk higher second half 
year. Rabies risk high. 

 Nepal – No meningitis in tourists since early 
1990’s. JE and malaria risk in lowlands only eg 
Chitwan national park Malarone (short trips), 
Mefloquine, Doxy. Malaria prophylaxis not 
needed for Kathmandu, treks.

 Indonesia: Bali – malaria risk extremely low 
to absent coastal resort areas. Major cities 
Jakarta, Jogyakarta, Surabaya, Bandung, Solo, 
and Medan are risk free, but present inland 
inc Ubud, Lombok and other islands, also all 
of rural Indonesia.

 NB Low risk Bintan resorts, but mod risk  
on rest of island if staying outside  
resort overnight.

 Cambodia and Laos – Malaria free Vientiane, 
Phnom Penh. Malaria prophylaxis Malarone 
(short trips), Mefloquine, Doxy.

 East Timor – JE, rabies and malaria 
considerable risk. Malaria prophylaxis 
Malarone (short trips), Mefloquine, Doxy.

 Malaysia – Sabah and Sarawak are rabies free. 

 Malaria risk in central peninsular area off 
usual tourist routes, NB present in Kota 
Kinabalu. Malarone (short trips),  
Mefloquine, Doxy.

 Thailand – Rabies risk high. Malaria risk 
extremely low to absent in most tourist areas 
throughout country, including Bangkok, 
Phuket, Phi Phi, Ko Sa Moi, Pattaya, Chiang 
Mai, Chiang Rai. Exceptions include border 
areas with Myanmar in northwest (hill tribe 
treks), golden triangle (border with Laos and 
Cambodia) and border area with Cambodia in 
southeast including Ko Chiang and nearby 
islands. Prophylaxis Malarone, Doxy (mef 
resistance in these areas).

 Vietnam – malaria risk extremely low to 
absent along coastal road and rail from Ho Chi 
Minh in south to Hanoi in north. Prophylaxis 
rarely needed unless staying prolonged 
periods overnight inland, or north of Hanoi. 
Malarone (short trips), Mefloquine, Doxy.

 PNG – JE present. Rabies free.

 Malaria risk high in all areas under 2,000m inc 
Port Moresby and all outlying islands. 
Prophylaxis recommended - Malarone  
(short trips), Mefloquine, Doxy.

 Solomon Islands – Malaria risk in all areas 
significant. 

 Prophylaxis recommended - Malarone  
(short trips), Mefloquine, Doxy.

 Vanuatu – Malaria risk in all areas significant 
(except Futuna Island). 

 Prophylaxis recommended - Malarone  
(short trips), Mefloquine, Doxy.

 MIDDLE EAST

 Minimal to no risk of malaria in most areas 
visited by tourists. 

Common destination recommendations and notes continued
February 2006 
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Viral and Bacterial Vaccines

Vaccine Dose Site Freq Conv Durn Booster Special Comments  Preg Storage ˚C

VIRAL

Live YF .5ml Deep SC 
or IM 

1 6 – 10d 10y 10y Obs 1/2hr 
Certifn

Dry skin – see 
chart re Africa, Sth 
America

Can Combine with 
Typhoid Vi Contra: 
Preg, <9mo, egg 
allergy, acute illness, 
immune suppression

High risk 
only

2 - 8

Priorix .5ml Deep SC Paed 2 18 – 30 
yo

Check 
immunity

Avoid preg for 3mo, 
wait 1mo to BCG 
Infants <6mo 
protected by 
maternal Ab’s

2 - 8

Varilrix SC only Paed 1 
>13y 2

Avoid preg for 3mo, 
avoid aspirin 
Contra: preg, acute 
illness, hypoimmune

Inactivated IPV .5ml SC Available as 
monovalent or with 
dTpa

Influenza .5 Deep SC Yearly 6mo 1y Caution: Warfarin, 
Phenytoin, 
Theophylline 
Contra: egg allergy 
65y+ free (need to 
record)

OK 2-3 
trimester

JE 1ml SC 0,7,28d 10d 3y 3y Asia only 
>30d 
travel

Observe 30min, 14d 
before travel 
Anaphylaxis 
reported 
Pig farms, rice 
paddies, July – Dec 
Contra: preg, <9mo, 
egg allergy

Rabies 1ml 
0.1ml 

IM 
ID

0,7,28d 3y 3y Contra: <1y, allergy, 
cortisone 
ID: Chloroquine, 
?mefloquine 
ID: check AB status 
2mo

If high risk

Havrix 
1440 
VAQTA 
Jnr 
Avaxim

1ml IM 2 10d 1 – 20y Shake 
until 
opaque

If born <1945, 75% 
immune 
Can mix with 
Typhoid Vi 
720 dose 1993 
1440 dose 1996 
Avaxim same dose 
for adults & kids

OK

Live viral vaccines at same time or 3 – 4 weeks apart
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Viral and Bacterial Vaccines continued  

Vaccine Dose Site Freq Conv Durn Booster Special Comments Preg Storage ˚C

BACTERIAL

ADT .5 IM Paed 5 
1

10y 10y Shake well 
Sterile abscess if 
too superficial

2 - 8

Recomb Engerix B  
HBVax II 
Paed

1ml 
paed 0.5

IM 0,1,6mo 
paed 3 
– 4 
school 2

20y 20y 2 - 8

Killed 
recomb

Dukoral 2 doses  
> 6yrs,  
3 doses  
2- 6 years

at least 
2 weeks 
apart

6 mo 
ETEC, 
2 yr 
cholera

2 - 8

Polysacc 
ACWY

Mencevax 
Menomune

0.5ml SC 1 10 
– 14d

3y 3y Certify for Haj Contra: <18mo 
need 2 doses 
B strain not 
covered

2 - 8

Polysacc Pneumovax 0.5ml Deep 
SC or 
IM

1 2 – 3w 5y 5y 65y + free (need to 
record)

2 - 8

Killed Q-vax SC 1 Life never Skin test and 
AB’s prior

Abbatoirs, farming, 
avoid light 
Contra: +ve AB or 
skin test, P/Hx, 
preg, egg allergy

2 - 8

Vi 
 
Live

Typhim Vi 
Typherix 
Vivotif oral

0.5ml > 6y 
0.5ml > 2y

SC 
 
oral

1 
 
4 cap 
alt d

12d 3 – 5y 5y Can mix Vi with YF 
or Hep A 
OK with Sabin, YF 
or 2w > 4th dose 
Oral contra: 
antibiotics, 
8h>Orochol Take 
w empty stomach, 
glass cold water, 
no food 30m

2 - 8

Mantoux 
test

Tuberclin 
PPD

0.1ml ID 1 Read 48-72hrs Contra: viral 
vaccines, acute 
illness

2 - 8

Live BCG 0.1ml 
0.05ml 
<3yr

ID 1 never Over deltoid 
insertion 
4w from other live 
vaccines 
No further 
injections in arm 
3m Contra: +ve 
Mantoux, skin 
disease

2 - 8

 General considerations: Allergies, anaphylaxis, asthma, rash, fits, joint pins, sore limbs, faints, fever,  
pregnancy and lactation (avoid), cortisone, immune status

 For pregnancy, breast fed babies, child <9mo, inactivated vaccines may be given to mother (ref NHMRC handbook)
 BUT, balance degree of risk esp in first trimester
 Typoid whole cell injectable ceased 1999
 Cholera whole cell injectable ceased 2000
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 Definition

 An adverse event is defined as an unwanted 
or unexpected event following immunization 
(ref 1 chap 1.6). These events may occur as a 
direct result of the vaccine being given 
correctly and due to the inherent nature of the 
vaccine constituent, as a result of the vaccine 
being given incorrectly, as a result of the 
physical action of the needle, anxiety related 
or be merely coincidental and unrelated to the 
vaccine. It is vital for any medical practitioner 
administering vaccines to be fully aware of 
the potential for adverse consequences of 
vaccination in order to minimize their 
occurrence and to be prepared for appropriate 
management when they occur. This article will 
consider some of the more common issues 
practitioners are likely to face. 

 Adverse events may be local to the injection 
site or generalized, and these are listed (see 
table) as per the current NHMRC 8th 
Australian Immunisation Guide (ref 1 – 
Appendix 5). It should be noted that serious 
adverse events should be reported to ADRAC 
either by telephone or by completing a blue 
card (available from The Secretary, Adverse 
Drug Reactions Advisory Committee, PO Box 
100, Woden ACT 2606, Telephone: 02 6232 
8386 or on-line at www.health.gov.au/tga/
adr/bluecard.pdf ). 

 Vasovagal episodes

 Virtually every medical practitioner will be 
very familiar with vasovagal episodes, 
especially in settings associated with medical 
procedures, venesection and immunisations. 
In a mechanism that is not fully understood, 
puncturing a vein or the skin in some people 
who are prone, is thought to result in a spinal 
reflex consisting of excitation of afferent nerve 
fibres and efferent nerve impulses mediated 
via the vagus nerve. The vagus nerve 
impulses cause bradycardia and also a 
sudden dilatation of the blood vessels in the 
legs with blood pooling, which combine to 
cause hypotension and resultant decreased 
cerebral blood flow. This then results in a 
prodrome of feeling light headed, blurred 
vision, nausea, sweatiness and if immediate 

action is not taken, a loss of consciousness 
ensues, ie a faint. 

 It is therefore important prior to vaccination 
to elicit any previous history of fainting with 
or following vaccination in each patient and 
undertake steps to prevent a recurrence. 
Relative dehydration increases the risk of a 
vasovagal episode, so patients who are prone 
to fainting should be encouraged to ensure 
adequate fluid intake prior to vaccination. 

 In almost all cases, fainting may be prevented 
by lying the patient down prior to giving the 
vaccination, remaining supine for 5 - 10 
minutes, then sitting up gradually, and 
remaining under observation for the next 20 – 
30 minutes. If fainting does occur, the patient 
should be caught and helped to the supine 
position as quickly as possible, even if on the 
floor, with attention to airways, and the legs 
elevated in order to increase venous return to 
the heart. Vital signs should be regularly 
recorded and the patient not left alone at any 
time. It is important to be on the alert for the 
development of indicators of this not being a 
vasovagal episode eg anaphylaxis, seizure, 
hyperventilation. Despite all appropriate 
action, a vasovagal episode in some patients 
may induce a clonic seizure, which are almost 
always quite benign. Upon regaining 
consciousness, it is important to swiftly 
explain to the patient in simple terms what 
has happened and reassure them, again with 
a follow up period of observation.  

 Because the specific triggers of vasovagal 
syncope have not been clearly elucidated,  
a number of medications may be used by 
clinicians to treat recurrent syncopal 
episodes, although the evidence base for  
this is poor. Options to consider include 
betablockers, anticholinergic agents, 
adenosine receptor blockers, selective 
serotonin reuptake inhibitors, 
mineralocorticoids and anticonvulsants. 

 

Adverse Events Following Immunisation 
(AEFI)
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 Anxiety

 Vasovagal events should be clearly 
distinguished from an anxiety disorder,  
which primarily occurs prior to vaccination. 
Relevant anxiety disorders to consider include  
Panic Disorder, Generalised Anxiety Disorder 
and Specific Phobias (ref DSM – IV).  
Panic disorders may be associated with 
hyperventilation with consequent changes  
in consciousness, and conversely, 
hyperventilation can induce panic in  
prone individuals. 

 If simple reassurance is not adequate,  
it may be appropriate to consider a number  
of aids such as EMLA patches or cream, 
anxiolytic medication and / or cognitive 
behaviour therapy.

 ALLERGIC REACTIONS AND ANAPHYLAXIS

 An allergic reaction may be defined as a non-
anaphylactic, generalised reaction 
characterised by one or more symptoms or 
signs of skin and/or gastro-intestinal tract 
involvement WITHOUT respiratory or 
cardiovascular involvement (ref 1 – appendix 
5). Simple allergic reactions may be readily 
managed with cortisone cream for localized 
skin reactions and antihistamines for more 
systemic reactions. Because of the small but 
real risk of anaphylaxis, the patient should be 
cautioned to contact medical assistance 
urgently should symptoms or signs progress. 

 Anaphylaxis is defined as a rapidly evolving 
allergic reaction with the inclusion of 
respiratory (eg breathing difficulties, swelling 
of tongue or throat, hoarse voice, difficulty 
breathing, wheeze or persistent cough) and/
or cardiovascular involvement (loss of 
consciousness, collapse, hypotension  
(ref 1 – appendix 5).

 Allergic reactions and anaphylaxis may  
occur as result of exposure to any vaccine 
constituent. In contrast to vasovagal 
reactions, indicators of anaphylaxis are 
occurrence of symptoms more than a few 
minutes after administration (vasovagal 
responses are immediate or within minutes), 
tachycardia (cf bradycardia), weak central 

pulse and association with allergic symptoms 
such as itch, urticaria, hoarse voice or stridor, 
vomiting or diarrhoea and loss of 
consciousness not responding to being placed 
in the supine condition.   

 Adrenaline remains the cornerstone of 
management of anaphylaxis and whilst 
anaphylaxis is rare, every medical practitioner 
should ensure they maintain an up to date 
supply of adrenaline available with a 1 ml 
graduated syringe available immediately to 
hand. Adrenalin is provided free of charge for 
this purpose as part of the doctor’s bag 
supplies. The approach to managing 
anaphylaxis and dosages of adrenaline are 
documented in the current edition of the 
NHMRC Australian Immunisation Guide 8th 
edition chapter 1.6 (ref 1). Oxygen and masks 
and other appropriate resuscitation 
equipment should also be available and the 
patient sent to a hospital casualty department 
for a period of observation, and further 
treatment or admission if necessary. 

 ADVERSE REACTIONS TO SPECIFIC 
VACCINATIONS

 A table of risks of the actual disease versus 
side effects of vaccination details some of 
these risks and the reader is referred to the 
vaccine product information and reference1 
for further details, however, a few comments 
follow on some specific vaccines. 

 Yellow fever vaccine contains live virus and is 
therefore contraindicated in pregnancy, under 
9 months of age, immune suppression and 
egg allergy. Immediate hypersensitivity 
reactions including anaphylaxis are well-
recorded and therefore the patient should be 
monitored for at least 30 minutes post 
vaccination, and the patient advised to avoid 
air travel and remain within easy reach of a 
medical facility for up to 10 days. Vaccines 
related viscerotropic and neurotropic disease 
have recently been increasingly reported with 
28 deaths reported in the last few years.  
The risk of this appears to be increased with 
older age groups and is therefore thought to 
be immune-suppression related.   

Adverse Events Following Immunisation (AEFI) continued
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 Japanese encephalitis vaccine has been 
associated with a significant range of local 
and systemic side effects and for this reason 
was removed from the Australian market 
during the 1990’s. It has since been 
recognised that there is a real need for this 
vaccine, however, the risk of hypersensitivity 
reactions including anaphylaxis may remain 
for up to 2 weeks after vaccination. Similar 
post vaccination precautions to following 
yellow fever vaccination as per above should 
be followed. Risk of reactions increases  
with successive doses.

 Rabies vaccine is similarly associated with a 
range of both local and systemic reactions, 
the risk of which increases with successive 
doses including booster doses given years 
later. However, in a post-exposure dose 
situation, because of the absolute need to 
prevent rabies, allergic reactions are not a 
contraindication but may be managed with 
prophylactic antihistamines. 

 BCG vaccine may be associated with local 
abscess formation or more extensive 
lymphadenitis sometimes requiring long term 
antibiotic treatment, especially if more 
extensive disease develops. Scarring tends to 
be the norm, with keloid formation in those 
who are prone. 

 Polio vaccination with the Sabin oral polio 
vaccine (OPV) has been associated with 
paralytic illness in approximately 1 in 2.4 
million doses, with the risk being highest in 
the first dose of a primary series. The Salk 
inactivated polio vaccine (IPV) was therefore 
substituted in Australia as of late 2005.  

 It is important to emphasise that although  
a wide range of reactions to indicated 
vaccinations are well-described, these are 
usually rare and overall are outweighed by  
the benefit they confer.
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 List of adverse events to be reported if 
considered serious and due to the vaccine  
(as per NHMRC 8th immunization handbook, 
appendix 5)

> Abscess
> Acute flaccid paralysis
> Allergic reaction 
> Anaphylaxis
> Arthralgia
> Arthritis
> Brachial neuritis
> Death
> Disseminated BCG
> Encephalopathy
> Encephalitis
> Extensive limb swelling
> Fever 
> Guillain-Barré Syndrome 
> Hypotonic–hyporesponsive episode 
> Local reaction (severe)
> Lymphadenitis 
> Meningitis
> Nodule
> Orchitis
> Osteitis
> Osteomyelitis
> Parotitis
> Rash
> Screaming (persistent)
> Seizure
> Sepsis
> Subacute sclerosing panencephalitis
> Thrombocytopenia
> Toxic-shock syndrome
> Vaccine-associated paralytic poliomyelitis
> Other severe or unusual events

Adverse Events Following Immunisation (AEFI) continued
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Comparison of Effects of  
Diseases and Vaccines

      It is important to note that side effects of vaccinations are rare and far outweighed by the benefits.  
For further information, referral to a travel clinic is recommended.  

Disease Effects of Disease Side Effects of Vaccination

Tetanus Toxin from bacteria in soil. Risk with skin wounds even if mild. 
3 – 21 day incubation. Painful muscle spasms (lockjaw) and 
convulsions. About 1 in 10 die. Risk is greatest for the very 
young and very old. 

Up to 50% have injection site pain, redness, 
swelling or fever. Side effects less common with 
DTPa.

Diphtheria Bacteria spread by nasal droplets. 2 – 5 day incubation. Severe 
sore throat with swollen glands. Swallowing and breathing may 
become difficult. 

Up to 50% have injection site pain, redness, 
swelling or fever. Side effects less common with 
DTPa.

Pertussis Bacteria spread by droplets. Whooping cough and vomiting, 
lasting up to 3 months. About 1 in 200 whooping cough patients 
under the age of 6 months dies from pneumonia or brain 
damage.

Up to 50% have injection site pain, redness, 
swelling or fever. Side effects less common with 
DTPa.

Polio A viral infection spread by faeces and saliva.  1 in 20 
hospitalised will die and 50% of survivors will have permanent 
paralysis.

Erythema 33%, pain 13%, induration 1%. Fever, 
crying, anorexia in 5 – 10% paediatric vaccines.

Influenza  A viral infection spread by droplets. Fever, muscle and joint 
pains, pneumonia. Elderly, diabetic and immunosuppressed 
most at risk.

Up to 10% have local reactions. Guillain-Barre 1 in 
1 million.

Pneumonia Bacteria spread by droplets. Fever, pneumonia, septicaemia, 
meningitis. About 1 in 10 meningitis patients dies.

Up to 10% have pain or local reaction.

Measles A viral infection spread by droplets. Fever, cough, rash. 1 in 
25 develop pneumonia, less commonly encephalitis (brain 
inflammation) with risk of brain damage or death.

1 in 10 have injection site pain or fever, less 
commonly rash. I in one million develop 
encephalitis (brain inflammation).

Mumps A viral infection spread by saliva. Swollen salivary glands and 
fever. 1 in 200 develop encephalitis (brain inflammation) with 
risk of deafness. 1 in 5 males past puberty develop testicular 
inflammation with risk of infertility. 

1 in 100 swollen salivary glands.  
1 in 3 million develop mild encephalitis (brain 
inflammation).

Rubella A viral infection spread by droplets. Rash, fever, swollen glands. 
Less commonly bruising, bleeding, encephalitis (brain 
inflammation). Infected pregnant women have high risk of 
having babies with severe malformations (deafness, blindness, 
brain damage, heart defects)  

1 in 10 have injection site pain or fever. 1 in 20 
have swollen glands, joint pains or stiff neck. Less 
commonly rash, bruising or bleeding.

Meningococcal A bacterial infection of the brain lining spread by nasal droplets. 
Fever, headache, stiff neck, vomiting. Death rate about 10%.

Significant general reactions rare.  
2% children local injection site redness and 
tenderness, fever.
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Disease Effects of Disease Side Effects of Vaccination

Varicella A viral infection spread by droplets. Rash with complications 
including pneumonia, encephalitis (brain inflammation) less 
commonly gut, joint and blood. 1200 hospitalisations and more 
4 deaths each year in Australia. More severe in adults and 
immuno-compromised.

Local reactions (injection site pain, swelling) in 
up to 20%, less commonly fever or rash. Adverse 
events more frequent in immuno-suppressed. 

Hepatitis A A viral infection of the liver spread by person to person (faeco-
oral route) or by contaminated food and water. 2 – 6 week 
incubation. Death rate up to 3%. Up to one in 50 travellers 
affected with jaundice, abdominal pain, fever and malaise for 
up to 3 months, severity worse with age.

No serious adverse reactions reported to date.  
Rare but if occur, generally mild and short 
duration.  Local soreness, redness, swelling at 
injection site. Fever, malaise, headache, nausea, 
loss of appetite.

Hepatitis B A viral infection of the liver spread by contact with infected 
body fluids especially blood (needle sharing) or semen 
(intercourse). 6 – 12 week incubation. Death rate up to 50% 
from cancer of the liver later in life or liver failure. Acute 
infection with jaundice, abdominal pain fever and malaise for 
up to 6 months.  

5-15% injection site soreness, 2-3% fever, 
nausea, dizziness, malaise, muscle or joint aches. 
Anaphylaxis (severe allergic reaction) extremely 
rare in adults.

Typhoid A bacterial infection of gut and blood. Spread by contaminated 
food or water related to poor hygeine. Abdominal cramps, 
nausea, diarrhoea, rash and fever. Death rate up to 20% if 
untreated. 

Rare and mild with newer vaccines. Include 
abdominal cramps, nausea, diarrhoea, rash.

Rabies A viral infection contracted by animal bite – usually dogs, 
monkeys, bats or any mammal. Related lyssavirus in Australian 
bats. Irritation or pain at wound, progresses to muscle spasms 
and death. Survival unlikely once clinical symptoms present.

74% local reactions – pain, redness, swelling, 
itching. 5 – 40% mild headache, nausea, 
abdominal pain, muscle aches, dizziness. 
Intradermal administration much less reaction.

Japanese 
encephalitis

A viral infection spread by mosquito. Symptoms usually absent. 
May have fitting or reduced conscious state. Death rate 25% 
with up to 30% long term neurological or psychiatric damage. 
Risk about 1/5000 per month of travel.

10% fever, headache, malaise, rash,  dizziness, 
muscle aches, nausea and vomiting. Injection site 
tenderness, redness and swelling. 1/1000 severe 
generalized reactions including anaphylaxis within 
14 days.

Yellow fever A viral infection spread by mosquito. 2-5 day incubation period. 
Symptoms include fever, vomiting, jaundice, severe malaise and 
bleeding. Death rate up to 50%. 

2-5% mild headaches, muscle pains,  fever within 
10 days. Severe reactions including anaphylaxis 
within 10 days.  Vaccine associated neurological 
and viscerotropic disease very rare, more common 
in elderly. 

ANAPHYLAXIS A severe allergic reaction of rapid onset. Can present with any combination of itchy skin rashes, hoarse voice, 
shortness of breath, abdominal cramps, diarrhoea, vomiting, severe weakness or collapse. Seek immediate medical 
attention.

Comparison of Effects of Diseases and Vaccines continued
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  Specific questioning and evaluation

 Given the range of exotic and common 
pathogens to which travellers expose 
themselves, specific questioning and 
priorities for evaluation are based on the 
traveller’s age, countries visited and activities 
undertaken. A trans-African traveller may 
require schistosomiasis serology, whereas 
screening for strongyloides may be 
appropriate in a traveller to Papua New 
Guinea. Information is now widely available 
for individual countries. Useful sources are 
the websites of the Centers for Disease Control 
(www.cdc.gov/travel/index.htm) and the World 
Heath Organization (www.who.int/ith/).

 If examination is unrevealing, the following 
investigations could be considered, 
depending on the abovementioned factors.

> Chlamydia and HIV serology - if there has 
been unprotected sexual intercourse.

> Full blood evaluation - nonspecific 
eosinophilia is an indication that bowel 
worms and parasites should be either sought 
or empirically eradicated.

> Faeces examination for ova, cysts and 
parasites - persistent Entamoeba histolytica 
should be eliminated. Metronidazole (Flagyl, 
Metrogyl, Metronide) often does not eradicate 
carriage, and a luminal amoebicide such as 
diloxanide furoate (available under the 
Special Access Scheme) should also  
be considered.

> Strongyloides serology - when there has  
been prolonged travel in Asia. Strongyloides 
stercoralis is one of the few intestinal 
parasites that have the potential to reactivate 
many years after exposure, and it is 
notoriously difficult to diagnose in its 
prolonged fever presentation. Positive 
serology should be treated with albendazole 
(Eskazole, Zentel) or mebendazole (Chemists’ 
Own De Worm Chewable Tablets, Combantrin-
1 With Mebendazole, Vermox).

> Schistosomiasis serology - when there has 
been prolonged travel in Africa and parts of 
Asia. This especially applies to wading or 
swimming in untreated freshwater systems.

> Liver function tests - hepatitis E, although rare 
in Australia, is common in Central America 
and Asia. A serological test is available.

> Chest x-ray and Mantoux test- if there are 
respiratory symptoms or TB exposure.

 Assessing returned travellers presenting 
with a fever 

 Causes of fever in returned travellers are 
listed in the Table. Serious tropical causes 
include malaria, enteric fevers (including 
typhoid) and dengue. These infections are 
potentially lethal, and in some cases 
transmissible, and they are treatable.  
It is essential to consider both travel-  
and nontravel-related causes. Fever in a 
previously healthy young person after  
travel is most likely to be travel-related.  
Older individuals are more likely to have 
nontravel causes, such as urinary tract 
infections and pneumonia.

 Fever in a returned traveller from a malarious 
area should be regarded as being due to 
malaria until proved otherwise. This 
particularly applies to the traveller who was  
in a malarious area in the preceding three 
months. Deaths from malaria in Australia  
have occurred by failure to promptly order  
a thick and thin blood film. Untreated 
falciparum malaria can be rapidly progressive. 
A negative blood film for malaria does not 
exclude the diagnosis.

 Enteric fevers (including typhoid fever) 
usually present with progressive fever.  
Blood, stool and urine cultures are indicated 
in all febrile travellers, along with a full  
blood evaluation, liver function tests and 
serology (Table). 

 Infections with haemorrhagic manifestations 
are potentially lethal, although fortunately 
they are very rare. Familiarity with the 
syndrome rather than the individual diseases 
is important, so that specialised units can be 
involved quickly.

 

Infections in returned travellers  
Rob Baird and Jonathan Cohen  Travellers should be encouraged to have a 

post travel health check if they have been 
unwell or in high risk situations, and any 
returned traveller with a fever should be 
assessed and managed urgently.
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 Bacterial causes include meningococcaemia, 
leptospirosis, rickettsial spotted fever and 
typhus, and plague. Viral haemorrhagic fevers 
include: Lassa fever, Ebola and Marburg virus 
diseases (from Africa); Argentine and Bolivian 
haemorrhagic fevers; and Crimean-Congo 
haemorrhagic fever (from Africa, Asia and 
eastern Europe). All haemorrhagic fevers may 
begin as an undifferentiated febrile illness, 
and haemorrhagic manifestations develop in 
only a minority. The incubation of the viral 
haemorrhagic fevers is less than three weeks.

 Fatal infections in Australian travellers are 
rare. Of the 421 recorded deaths of Australian 
travellers overseas in the year 1992/1993, 
only 10 were attributed directly to infections, 
well behind deaths from trauma and pre-
existing medical conditions.1

 Nonfatal infections, however, are frequent - 
for example, diarrhoea occurs in up to 50% 
of travellers. One Australian study 
demonstrated a significant number of 
diseases in returned travellers, such as 
malaria, respiratory tract infection, 
gastroenteritis, dengue fever, typhoid and 
hepatitis A.2 Infections can often be prevented 
or ameliorated by prophylaxis, vaccination or 
prompt medical intervention, therefore they 
are worthy of review.

 In spite of the rapid development of travel 
health medicine as a subspecialty, and the 
greater availability of information for 
travellers through guidebooks and the 
internet, the incidence of malaria, dengue and 
typhoid fever in returned travellers has not 
decreased.3 In contrast, hepatitis A has 
reduced markedly in Australia, compared with 
some overseas countries; suggesting 
immunisation is having an effect. The time is 
overdue for travel advice, vaccinations and 
interventions to be audited for effectiveness. 
Consideration of infections in returned 
travellers can either be discussed as a long 
list of progressively rarer diagnoses or be 
approached from the point of view of 
presentation. This article will review two 
common groups of travellers: those 
presenting for a health check after travel and 
those returning with a fever. 

 

 POST TRAVEL HEALTH CHECK

 Travellers should be encouraged to be 
reviewed after they return from their trip  
if they have been unwell or in high  
risk situations.

 General questioning

 Common questions for all returned 
travellers would include:

> Was there any risky sexual activity 
(particularly risk of exposure to gonorrhoea, 
chlamydia or HIV)?

> Were there any animal bites?

> Are there any nonhealing wounds or other 
skin lesions?

> Were there any illnesses while overseas 
(particularly fever or rashes)?

> Is there any bowel disturbance  
(the commonest returned traveller symptom)?

 The rapidly increasing HIV rates in Asia, 
combined with already high rates in Africa, 
put travellers at risk of exposure to the virus. 
A consequence of the increasing rates of HIV 
is the associated increasing rates of 
tuberculosis, to which any traveller may be 
susceptible. Often pathogens acquired 
overseas are more resistant to 
standard antibiotic therapy than are locally 
acquired infections (e.g. Neisseria gonorrhoea 
strains resistant to penicillin, doxycycline and 
ciprofloxacin).

 An animal bite may place the traveller at risk 
of rabies. Postexposure rabies prophylaxis 
is available. Although rabies is very rare in 
Australia, past deaths in this country from 
rabies emphasise the potential risk of this 
preventable infection.5

 Nonhealing wounds or other skin lesions 
may suggest cutaneous larva migrans 
(Figure), cutaneous schistosomiasis 
(swimmers’ itch), infected insect bites or 
leishmaniasis.

 

 

Infections in returned travellers continued 
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Infections in returned travellers continued 

  Causes of fever in returned travellers 

  CAUSE  INVESTIGATION

Tropical Malaria  Full blood evaluation, thick and thin blood film
  Enteric fevers (including typhoid) Blood and stool culture
  Dengue Serology Hepatitis A Hepatitis A IgM
  Amoebic liver abscess  Amoebic serology, abdominal ultrasound
  Leptospirosis, Q fever  Serology
  Typhus, other rickettsiae  Serology, biopsy

General Bacterial sepsis (staphylococcal, streptococcal, meningococcal) Blood culture
  Atypical pneumonia (Chlamydia, Mycoplasma, Legionella)  Serology and culture
  Acute HIV infection  Serology and PCR
  Drug fever 

Very rare Brucellosis  Serology, blood culture
  Leishmaniasis  Biopsy
  Relapsing fever (Bartonella)  Full blood evaluation, thick and thin blood film
  Melioidosis  Culture (Pseudomonas pseudomallei)
  Trypanosomiasis  Specialised tests
  Trichinosis  Specialised tests
  Plague  Biopsy and culture
  Viral haemorrhagic fevers  Specialised tests
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 CHART OF ILLNESSES, POSSIBLE CAUSES, SPECIMENS, RELEVANT TESTS AND NOTES.

Infections in returned travellers continued 

Disease Specimen Test and special notes

Fever

Dengue (+ other arborviruses) Blood Acute and convalescent serology

Enteric fever Blood FBE 
  Blood culture 
 Stool M, C & S

Malaria  Blood FBE, thick and thin films  
  Screening test for G6PD deficiency

Diarrhoea

Bacterial stool pathogens  Stool M, C & S 
Campylobacter Stool M, C & S 
Cholera Stool M, C & S (please advise lab of possibility) 
Salmonella Stool M, C & S 
Shigella Stool M, C & S 
Typhoid Stool M, C & S 
 Blood Blood culture (serology not recommended)

Parasitic stool pathogens  Stool OCP 
Amoebae Stool OCP 
 Blood Serology (if invasive disease suspected) 
Cryptosporidium Stool Ask for special stains  
Giardia Stool OCP

Viral Stool Pathogens Stool Electron microscopy  
  (expensive, not readily available) 
  Latex particle agglutination or EIA for rotavirus

Non-diarrhoeal parasitic stool pathogens 
Hookworm Stool OCP 
Schistosoma Stool OCP 
 Urine OCP – terminal urine 12 –2p 
Strongyloides Blood Serology 
 Stool OCP 
 Blood Serology 
 Blood FBC; differential WCC; eosinophilia) 

Sexually transmitted diseases

Chancroid Aspirate of lesion M, C & S. Notify lab if chancroid suspected 
Chlamydia Swabs of urethra, cervix 
 (in females) 
 Swabs of urethra, throat and  
 rectum, cervix (in females). M, C &S 
Syphilis Blood Serology 
 Ulcer fluid Dark ground microscopy (if available) 
HIV Blood HIV Antibody

Jaundice

Hepatitis A Blood Hepatitis A lgM 
Hepatitis B Blood Hepatitis Bs Antigen

Respiratory Infections

 Sputum M, C & S. Stain 
 Blood Blood culture 
  Serology for “respiratory pathogens” 
  If AFB suspected M, C & S x 3 Stain and culture 

Abbreviations 
AFB Acid fast bacilli 
FBC Full blood count 
G6PD Glucose-6-phosphate dehydrogenase 
M C & S Microscopy, culture and susceptibility testing  
OCP Ova cysts and parasites by microscopy after concentration
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 Until the early 1990s it was common practice 
for intending travellers to be vaccinated 
against cholera. The vaccine was often 
administered combined with typhoid, and 
despite the frequent incidence of significant 
side effects, both doctor and traveller would 
feel somehow satisfied that the risk of any 
disease was now largely avoided. Certification 
of cholera vaccination was often required for 
admission to various countries, a custom that 
still exists at some borders, yet not officially 
required by the WHO for any country.

 In the last decade, more than 20 new vaccines 
have become available for travel, the older 
injectable cholera and typhoid vaccines have 
been taken off the market, and a new oral 
cholera vaccine has been introduced. This 
article reviews information about cholera for 
GPs, including the advice to give travellers to 
prevent this disease.

 The disease

 Cholera is an acute diarrhoeal disease  
caused by toxigenic Vibrio cholerae 
bacterium. Ingestion of food or water 
contaminated with V. cholerae results in 
colonisation of the intestine and consequent 
secretion of the toxin.

 The A subunit of the toxin is the enzymatically 
active component, which stimulates intestinal 
cyclic AMP to transfer salts and fluid across 
the intestinal epithelium. This results in rapid 
loss of large volumes of water into the 
intestinal lumen. The B subunit binds the 
toxin to the gut and is itself nontoxic.

 Serogroup O1 has been the main cause of 
worldwide epidemics (i.e. pandemics), and is 
divided into biotypes Classical and El Tor, 
each of which are further divided into 
serotypes Ogawa and Inaba (Figure 1).

 The current (seventh) pandemic began in 1961 
in Indonesia and reached Africa in 1970 and 
South America in 1991. Outbreaks in refugee 
situations have resulted in the deaths of over 
20,000 people within one month.

 Serogroup O139 has been active throughout 
Asia since 1992, and, although harmless 

before that time, has caused severe outbreaks 
in India, Bangladesh and Thailand.1 The WHO 
reported 41 outbreaks in 2001 alone,2 and at 
the time of writing this article, an outbreak 
had been reported in the Niger, linked to 
heavy rainfall and population movement.3 
Countries reporting cholera cases and those 
with imported cases in 2002 to 2003 are 
shown in Figure 2.

 One of seven diseases in Australia that are 
subject to quarantine control, cholera is 
reported in roughly six people annually in this 
country.4 This equates to a risk for the 
traveller of just 1 in 500,000, similar to 
overseas figures. However, several studies 
have contrasted sharply with this incidence. A 
Japanese study reported rates of cholera in 
Bali at 13 cases per 100,000 people, 
equivalent to the risk of typhoid.5 A survey at 
the American Embassy in Peru found that five 
out of 317 people contracted cholera, 
equivalent to 44 cases per 100,000 people per 
month of exposure.6 An outbreak of cholera 
aboard a plane affected 74 of the 336 
passengers with one death.7 Therefore, 
prevention may be warranted, and certainly 
travellers at risk need to be offered the  
choice of vaccination.

 For some perspective, cholera is an 
uncommon cause of diarrhoea and low on  
the list of vaccine preventable disease in 
travellers. Since 1973, the WHO has 
recommended that cholera vaccination is not 
required for any traveller.1 However, officials 
in some countries, notably in Africa, may still 
ask for official documentation of cholera 
vaccination. In these situations, a single dose 
of vaccine will suffice, or a medical waiver  
can be given.

 Cholera is transmitted only from human  
to human, and most cases will occur via 
contamination of food or water with faeces  
or vomitus. Uncooked seafood, vegetables 
and water are foods at higher risk  
of contamination.

 Although most cases will be mild or 
asymptomatic, severe forms make cholera 
one of the most rapidly fatal illnesses known. 

Cholera advice prior to travel
 Although cholera is a low risk for 

most travellers, preventive advice 
should be offered routinely.
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Profuse watery diarrhoea, with or without 
vomiting, may progress to a clear form with 
mucous, known as ‘rice water stool’. The large 
volume and rapid fluid loss of up to one litre 
per hour can result in hypotension, metabolic 
acidosis with hypocalcaemic tetany, renal 
failure and death, which may occur in hours 
unless adequate hydration is provided. 
Diseases such as cholera motivated much of 
the early research on appropriate rehydration 
therapy, and modern treatment has reduced 
the mortality from 50% to 1%.1

 Diagnosis

 The diagnosis of cholera is made after a 
patient has had acute diarrhoeal illness and 
on clinical suspicion. The test to request for 
confirmation is faecal microscopy, culture and 
antigen detection. As normal culture may miss 
the diagnosis, the laboratory needs to be 
informed so that the specific culture for V. 
cholerae is used. Urea and electrolyte levels 
should also be checked in view of the high 
association of water and electrolyte 
imbalance. Hypokalemia may be a significant 
electrolyte problem and is important both 
because of the risk of cardiac complications 
and in the choice of intravenous and oral 
rehydration.

 Treatment

 Most cases of cholera in Australian travellers 
are mild and, in fact, many are missed. 
Rehydration is often all that is necessary; 
however, antibiotics may be used in more 
severe cases to reduce the length and severity 
of illness. Antibiotic treatment may include 
doxycycline or, for pregnant women and 
children under 8 years, amoxycillin.8  
Travellers already taking doxycycline for 
malaria prophylaxis may unwittingly be 
treating mild cholera.

 Prevention

 The WHO and NHMRC do not advocate 
cholera vaccination for most travellers. This is 
partly because of the low risk of disease, but 
also because careful attention to avoidance of 
potentially contaminated food and water is 
much more important, and the vaccine may 

give travellers a false sense of security.1,4  
We advise travellers to follow the dictum ‘boil, 
bottle or peel’ and provide verbal and written 
details about avoiding gastrointestinal 
disease in general.9 However, vaccination 
should be considered for travellers (for 
example, health care and refugee workers)  
in the following high risk situations:

> where there is poor water supply  
and sanitation

> in areas of low socioeconomic status

> where there are crowded living conditions

> if they have hypochlorhydria 

> in highly endemic rural areas.4,10 

 Vaccination

 Although several cholera vaccines have been 
available in Australia, the injectable cholera 
vaccine was taken off the Australian market 
some years ago, primarily due to its lack of 
efficacy as well as its poor side effect profile. 
In addition, the recombinant live oral V. 
cholerae CVD-HgR vaccine (Orochol) was 
withdrawn due to apparent problems with 
storage shelf-life and efficacy.

 This leaves one vaccine, which despite being 
available overseas for over a decade, has only 
recently become available in Australia. 
Dukoral is an oral, killed recombinant B 
subunit/whole cell vaccine (rBS/WC), effective 
against both V. cholerae and enterotoxigenic 
Escherichia coli (ETEC). For cholera, the 
protective efficacy of the vaccine is 85% at  
six months and 60% at two years. Efficacy 
against ETEC ranges from 60 to 73% at  
three months.

 The nontoxic B subunit-binding portion of  
the cholera toxin in the vaccine induces 
protective antitoxic IgA immunity. Because 
this is antigenically similar to the B subunit  
of the heat labile enterotoxin of E. coli, 
protection has been demonstrated against 
ETEC. The heat and formalin killed whole cell 
component of the vaccine induces mucosal 
IgA immunity against V. cholerae O1 classical 
and El Tor biotypes.

Cholera advice prior to travel continued
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 The manufacturer’s recommendations are to 
give three doses of the vaccine to children 
aged between 2 and 6 years, and two doses 
to adults and children over the age of 6 years. 
Doses need to be given one to six weeks 
apart, at least one hour before or after food  
or drink, and with the last dose at least two 
weeks before departure. In Australia the 
vaccine is approved only for the cholera 
component; however, it may still be used  
‘off-label’ for the prevention of ETEC in at-risk 
travellers. It is the only cholera vaccine 
recommended for prophylactic use in 
epidemic situations by WHO. The vaccine has 
an excellent safety and side effect profile, and 
can be administered concurrently with most 
other vaccines and in pregnancy (category B2) 
and lactation.

 Summary

 Cholera, although not common, is a 
potentially serious disease. It is a low risk for 
most travellers; however, this risk may be 
underestimated. It should not be neglected in 
terms of offering travellers protective advice 
options, especially emergency relief and 
health workers in refugee situations.1
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 Figure 1. Classification of toxigenic Vibrio 
cholerae. Source: Travel Clinics Australia. 

 

 Figure 2. Countries reporting cholera cases 
and countries with imported cholera cases, 
2002-2003 according to WHO. Adapted with 
permission from WHO. International travel 
and health, 2005. http://www.who.int/
topics/cholera/surveillance/en/index.html
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 According to reports published recently by 
ProMED (Program for Monitoring Emerging 
Diseases)1 outbreaks of dengue fever have 
been diagnosed in Timor over the last few 
months, with at least 150 cases found in 
visitors to the area returning to Australia. 
These imported cases are in addition to the 
usual average of over 50 cases reported each 
year in Australia. This year, the incidence in 
Australia is rising, with 49 cases reported 
in February alone, mainly in Queensland  
and the Northern Territory.2 

 Epidemics have increased in frequency and 
severity in most tropical countries worldwide, 
and this is expected to continue indefinitely.3

 Over 100 million cases of dengue occur each 
year, half a million of which are the 
haemorrhagic form, with 25,000 fatalities.3 

 A recent article has emphasised the  
delay or absence of disease notification in 
Australia, which may pose a significant risk  
to public health.4

 Given the increasing incidence of dengue, it is 
worthwhile considering some relevant points.

 Clinical features

 Dengue fever is characterised by sudden 
onset high fever, headache (often retro-
orbital) and generalised muscle and/or joint 
pains. The latter explains the popular name 
‘breakbone fever’. It is a flu-like illness 
although there are no respiratory symptoms, 
and nausea and vomiting may be present. The 
measles-like rash appears about three to five 
days after the fever, is generally initially 
centripetal and may spread peripherally. The 
rash may not be present; in fact, many cases 
of dengue are mild or subclinical.

 The disease may also present as a more 
severe and potentially fatal form, dengue 
haemorrhagic fever, which is characterised by 
abnormal haemostasis and vascular 
permeability. Dengue shock syndrome occurs 
with the additional presence of hypotension 
or narrow pulse pressure. There may be 
severe stomach pain, pale and clammy cold 
skin, bleeding or bruising, sleepiness or 
restlessness, constant crying, excessive thirst, 

dyspnoea or fainting. Fatality rates for dengue 
haemorrhagic fever and dengue shock 
syndrome are 2% and 10%, respectively.5 

 Infection with one serotype is thought to 
confer lifetime immunity, but with little or no 
likelihood of protection against infection with 
other serotypes. It is generally held that 
classic dengue is caused by the first infection 
with the virus and that dengue haemorrhagic 
fever may occur with subsequent infections 
with different strains. Although children and 
travellers are at greatest risk of dengue 
infection, the haemorrhagic form is not 
common because there would need to 
have been previous exposure to dengue fever.

 However, long term travellers or expatriates 
living in endemic areas are at significant risk.

 In addition to second exposure, risk factors 
for dengue haemorrhagic fever include the 
serotype, immune status, age and genetic 
background of the human host.

 Endemic areas

 Areas where the disease is endemic include 
Asia, the South Pacific, the Caribbean Basin, 
Africa, and Central and South America 
(Figure). Cases have recently occurred in 
Mexico and Texas, although the most common 
areas affected are South-East Asia and 
tropical South America. There have been  
five epidemics in north Queensland in the  
last decade;6 however, because virtually all 
the cases have been imported, north 
Queensland is not considered to be an 
endemic area per se.

 The virus and its mosquito vector

 Dengue viruses are flaviviruses, as are 
yellow fever, Japanese encephalitis, Murray 
Valley encephalitis and West Nile viruses. 
There are four serotypes: DEN-1, DEN-2, DEN-
3 and DEN-4. Although they are related, they 
do not confer cross-protective immunity. 
There is also no good evidence, as suggested 
in some texts, that immunisation against 
other flaviviruses confers immunity to  
dengue virus.

 

Dengue fever 
 Dengue should be considered in any traveller who 

has fever and symptoms occurring within three 
weeks of travel to a tropical area, especially an 
epidemic area. Because there is no vaccine, travellers 
must take measures to avoid mosquito bites.
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 The virus is usually transmitted to humans  
by female Aedes aegypti mosquitoes. This 
species is endemic in Queensland and so 
there is a real risk of significant outbreaks. 
The mosquito prefers to feed in the early 
morning and late afternoon, although the risk 
is really day and night. Dengue can occur in 
urban as well as rural areas because the 
mosquito breeds in water containers in  
and around homes.

 Management

 Dengue should be considered in any traveller 
who has fever and symptoms occurring within 
three weeks of travel to a tropical area, 
especially if this is an epidemic area.

 Paired serology should be requested, with 
acute and convalescent sera to measure 
changes in IgM and IgG respectively. The 
presence of thrombocytopenia is a further 
clue, and hence a full blood evaluation should 
also be requested. The laboratory will 
generally screen for flavivirus, and if the 
results are positive, it will continue to specific 
serology for each of the subtypes. 
Prior exposure may result in positive serology, 
hence the need for paired sera. PCR 
techniques are being used increasingly.

 Treatment is symptomatic for uncomplicated 
dengue. Aspirin and NSAIDs should be 
avoided because of the risk of bleeding 
complications. Urgent referral of clinically 
suspected cases is recommended.

 

 Preventive strategies

 Because there is currently no vaccine, 
preventive strategies rest on avoidance of 
insect bites and public health measures  
(see the boxes on this page).
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Dengue fever continued

Avoidance of insect bites

> Regularly apply insect repellents containing 
diethyl toluamide (DEET), at a concentration 
up to 30%, on exposed skin areas (e.g. Repel). 
Avoid DEET concentrations greater than 30% 
on skin, especially in children.

> Wear long, loose, light-coloured clothing.  
Dark clothing, perfume, cologne and after-
shave lotion attract mosquitoes.

> Stay in well screened areas.

> Use an aerosol repellent to spray the rooms.

> Use mosquito nets and clothing impregnated 
with permethrin.

 Public health measures

> Cover water containers inside and outside  
the house.

> Ensure gutters and outside areas are well 
drained with no residual water.

> Remove rubbish that can collect water.

> Use biological control – with fish in ponds  
and lakes.

> Use chemical control.

> Conduct educational campaigns about public 
health measures and avoidance of bites.

> Formulate emergency plans to deal with increases 
in mosquito numbers or rates of dengue.
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 Key points

> Malaria is a serious and potentially life-
threatening disease which is endemic in 
approximately 100 countries. 

> Preventive medications are recommended 
where there is a significant risk of malaria.

> Discuss prophylactic options with the patient, 
and make a mutual decision. 

> It is important to advise patients that no 
medication offers absolute protection  
against malaria.

> Any person presenting with fever and a 
history of travel to an endemic area within the 
previous few months (or more in some cases) 
needs to have malaria excluded.   

> Early recognition of symptoms with access to 
early and appropriate treatment is associated 
with an improved prognosis.

1.  Introduction

 Malaria is one of the world’s most common 
infectious diseases with over 300 million 
cases and over 1 million deaths reported 
annually, and is endemic in approximately 100 
countries1. Travellers visiting endemic areas 
are not immune and are at particular risk of 
disease; this is especially the case with 
pregnant women and children. Over the last 
decade, approximately 650 cases per year 
have occurred in returned Australian 
travellers2 and it is likely that many times 
more are infected and treated whilst still 
overseas3. This article is aimed at general 
practitioners and deals with preventive 
strategies rather than treatment. 

 Although the case fatality is low at 1%, 
malaria is nonetheless an extremely 
uncomfortable and dangerous disease. All 
medical practitioners with the opportunity to 
advise travellers intending to visit endemic 
areas need to ensure their patients are able to 
access competent and current advice 
appropriate to each individual’s 
circumstances. Early recognition of symptoms 
with access to early and appropriate 

treatment is associated with an  
improved prognosis. 

 The 4 main principles of malaria  
protection are1:

> Awareness of risk, incubation of  
disease, symptoms

> Bite avoidance measures against  
mosquitoes, especially dusk to dawn

> Chemoprophylaxis when appropriate

> Diagnosis and treatment should be  
sought if fever develops from one week  
after entering malarious area to 3 months  
(or longer) after departure.

2.  What is malaria?

 Human malaria is a tropical disease caused by 
four species of a protozoan parasite: 
Plasmodium falciparum, P. vivax, P. ovale and 
P. malariae. The parasite is transmitted by the 
bite of any of a number of species of the 
female Anopheles mosquito, primarily 
between dusk and dawn. Male mosquitoes 
are sugar feeders only and do not bite 
humans. Other mosquitoes are recognised as 
carrying a range of different tropical diseases, 
but have not been shown to transmit malaria. 

 Clinical presentation

 Presenting symptoms can be quite variable 
and include flushing, marked sweating, rigors, 
headaches and body aches, cough, malaise, 
lethargy and gastrointestinal symptoms such 
as vomiting, abdominal pain and diarrhoea. 
Typical signs include fever, tachycardia, warm, 
flushed skin and intense sweating, 
hepatosplenomegaly with or without 
tenderness and jaundice. The disease can 
progress quite rapidly and if severe, 
hypotension, mental confusion and organ 
failure leading to coma and death may occur. 
The latter is almost always associated with P. 
falciparum infection, which has a 1 – 2% 
fatality rate. P. vivax, P.  ovale and P. malariae 
are rarely fatal, however are more difficult to 
eradicate and therefore more likely to recur. 

 Because of its wide range of clinical 
presentations, malaria is described as one of 

Malaria Prevention 
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the ‘great imitators’ of other diseases such as 
gastroenteritis and influenza, however its 
hallmark is that fever is almost always 
present. Any person presenting with fever and 
a history of travel to an endemic area within 
the previous few months (or more in some 
cases) needs to have malaria excluded.   

 Geographic location 

 

 Higher risk areas: 

 Sub-Saharan Africa, Papua New Guinea, Irian 
Jaya, Solomon Islands, Vanuatu, South 
American Amazon rainforest, parts of 
Southeast Asia.

 Moderate to lower risk areas:

 Tropical South America, Mexico, Central 
America, greater Asia including India, Sri 
Lanka, parts of Southeast Asia.

3.  Aetiology

 There are approximately 400 species of 
Anopheles, of which approximately 40 are 
efficient vectors of the malaria parasite. The 
behaviour of each species differs between 
geographic location in terms of biting time, 
breeding site preferences and flight range, 
thus explaining the often focal nature of 
malaria. The parasite has two cycles, one 
occurring in mosquitoes, and one in humans. 
The human cycle is divided into two parts, 
erythrocytic and hepatic or exo-erythrocytic. 
For the disease to occur, an efficient vector 
needs to ingest malaria parasites from an 
infected human, and in turn pass on parasites 

to an uninfected human. Specifically, a female 
mosquito needs to ingest gametocytes 
(mature sexual parasites), by feeding on the 
blood of an infected human. Maturation then 
occurs in the mosquito’s stomach, ending with 
sporozoites in the salivary glands of the 
mosquito, which are then injected into an 
uninfected human when the mosquito feeds. 
The sporozoites then travel to the liver where 
they infect hepatic cells and undergo 
maturation into schizonts, which release 
merozoites into the blood. The merozoites 
then invade red blood cells and either 
reproduce asexually and invade more red 
blood cells, or develop into sexual 
gametocytes forms to complete the cycle.  

 The release of parasites into the blood at the 
different stages is generally associated with 
fever and other typical symptoms. Different 
species will undergo cycles at different stages 
hence explaining why it takes at least 7 seven 
days from the bite of an infected mosquito to 
the development of symptoms, and why fever 
may occur every few days. The rapid 
multiplication of parasites explains why 
anaemia may occur, and also why the disease 
can spiral out of control quite quickly.

 The diagnosis of malaria is made on thick and 
thin blood films, performed by experienced 
staff and preferably checked at a reference 
laboratory. Instant point of care serology 
cards help with timely results, and newer 
technology such as polymerase chain reaction 
(PCR) have aided sensitivity and specificity 
and are increasingly used. 

Malaria Prevention continued



63

4.  Bite avoidance measures

 Anopheline mosquitoes feed predominantly 
from dusk till dawn. Therefore: 

> Stay in well-screened areas from dusk  
till dawn. 

> Avoid outdoor exposure away from  
urban centres. 

> Impregnate external clothing with  
permethrin prior to travel

> Use mosquito nets (tuck under mattress, 
check for tears) pre-impregnated with 
permethrin. 

> Use aerosol sprays, mosquito coils and 
vaporisers (available at hardware stores, 
supermarkets and chemists). Recommended 
spray constituents are pyrethrums, 
bioresmethrin, tetramethrin and allethrin  
(e.g. Repel). 

> Use insect repellents on exposed skin 
(especially head, neck, arms, hands, legs and 
feet) and on clothing as well. Products 
containing up to 30% N,N-diethyl-m-
toluamide (DEET) are most effective. Note 
that prolonged (months) or excessive use of 
DEET may be dangerous especially in 
children, but this may be outweighed by the 
risk of malaria. 

> Wear long, loose, light-coloured clothing. Dark 
clothing, perfume, cologne and after-shave 
lotion attract mosquitoes. 

 Permethrin impregnation of mosquito nets 
and clothing 

 Permethrin is an insecticide suitable for use 
on clothing and mosquito nets. It kills 
mosquitoes and other insects and arthropods 
including ticks and fleas when they alight on 
impregnated material. It is not a repellent and 
should not be applied to the skin. Permethrin 
is supplied as a concentrate that must be 
diluted and applied at the correct 
concentration. This depends on the water 
uptake of the material. Permethrin 
impregnation kits licensed for use are 
available through travel clinics. Directions for 
use must be followed carefully. Treated nets 

will last 3 to 6 months. T-shirts and sheets 
similarly treated will last 5 to 10 washes in hot 
or cold water and are suitable for children. 

 It is important to note that readily available 
over the counter compounds with 80% DEET 
should not be applied to the skin in order to 
avoid toxicity, but may be applied to clothing. 
Eighty per cent DEET is not more effective,  
nor does it last much longer than 30% and  
is primarily a repellent, whereas permethrin  
is primarily an insecticide and so will  
kill mosquitoes.  

 The combined use of DEET-containing 
aerosols and permethrin-soaked nets and 
clothing significantly reduces the likelihood  
of insect-borne diseases including malaria.

5.  Chemoprophylaxis 

 Principles of chemoprophylaxis:

 1.   Assess the geographical risk of malaria – 
consider whether malaria is present in 
the country to be visited, and then 
whether in the specific area to be 
visited; consider seasonal risk and 
current reports of known endemnicity 
and outbreaks. 

 2.   Assess the individual risk to the traveller 
– consider type of accommodation, 
duration of travel, contra-indications 
and precautions.

 3.   Discuss medication options – 
advantages, side effects and cost – and 
make a mutual decision together with 
the traveller. The concepts of absolute 
risk and relative risk need to be 
discussed even in general terms. It is 
important for the traveller to be at least 
involved in this process and to make the 
decision themselves based on adequate 
and appropriate information. It is also 
important for the doctor to make a 
judgement call on the likelihood of the 
traveller’s ability to comply with the 
suggested regimen and advise 
accordingly. 

 Preventive medications are recommended 
where there is a significant risk of malaria. It 
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is important for doctors to advise patients 
that no medication offers absolute protection 
against malaria. Furthermore, although these 
medications may have side effects, the risk is 
small compared with the significant risk of 
life-threatening malaria in endemic areas. 

 It is also important to keep in mind that 
current recommendations for prophylaxis are 
for the prevention of falciparum malaria as it 
has a significantly high potential to result in 
fatality. These medications are not effective 
against the hypnozoite forms of P. vivax and 
P. malariae in the liver, and hence a recent 
article has called for terminal prophylaxis with 
primaquine4. It should also be recalled that 
travellers who may need treatment with 
primaquine must have prior exclusion of 
G6PD deficiency. 

6.  A note of caution

 Whilst information about malarious risk areas 
is widely available from various medical 
software programs and websites, it is vital to 
be aware that this information is generalized 
at best, and more often out of date and/or 
inaccurate. If a doctor is unsure of the current 
malaria situation, for medical-legal reasons, it 
is no longer appropriate for doctors to ring up 
a hospital registrar or advice line for 
prescribing advice. Given the increasing 
complexity of this area, most authorities  
now recommend that for more complex 
situations or if unsure, general practitioners 
should refer their traveller to a travel clinic or 
medical practitioner well-versed in the area  
of travel health.   

 Pregnant women and young children 

 Because of the significant risks of malaria in 
these groups, it is strongly recommended that 
pregnant women and young children do not 
travel to malarious areas. Treatment of 
malaria in pregnancy is associated with an 
increased risk of foetal abnormalities and 
death. Very young children are more prone to 
cerebral malaria and its neurological 
consequences. Alternatives to discuss include 
delaying the trip or travel to non-malarious 
destinations. However, if travel is necessary 

for work or family reasons, or there is simply 
a decision to travel anyway, the combination 
of chloroquine and proguanil is most likely 
the safest prophylactic medication option for 
these groups, although less efficacious. 
Mefloquine remains a much easier alternative 
for older children as it is a once weekly dose 
and side effects are less common in this age 
group. Similarly atovaquone/proguanil is 
becoming increasingly popular despite its 
price, partly due to its low side effect profile, 
and partly because it need only be taken for 7 
days after leaving the malarious area.  

 Newer drugs likely to be recommended  
for prophylaxis in the future include 
primaquine and a related compound 
tafenoquine and azithromycin.

7.  Emergency Self  Treatment (EST)5

 In uncommon situations where a traveller will 
be unable to access medical care for more 
than 24 hours, EST may be recommended 
together with a finger-prick self detection kit. 
The traveller needs to be trained in the use of 
the kit prior to leaving, and if they develop 
unexplained fever with symptoms, take a 
course of EST until such time as more 
definitive medical help can be sought.  
There are a number of options currently 
readily available:

 Option 1: Lariam (unless on prophylaxis  
with Lariam) - 2 Lariam tablets. If more than 
60 kg, take another two tablets (one only if 
less than 60 kg) after 6-24 hours. Side effects 
such as dizziness or mental clouding may 
occur even if Maxolon or Stemetil are used 
prior to dosing. 

 Option 2: Fansidar – take three tablets 
together. Do not use if allergic to sulfa drugs.

 Option 3: Quinine – 600 mg three times daily 
for seven days.

 Option 4: Malarone (unless on prophylaxis 
with Malarone) – 4 tablets as a single dose 
daily for three days.

 Riamet (artemether/lumefantrine) is a newer 
EST option that may be more widely used in 
Australia in the future. 
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 Conclusion

 On the international stage, the World Health 
Organisation has moved from its only partly 
successful 1960’s campaign to eradicate 
malaria, to ‘Roll Back Malaria’ - a global 
partnership to halve the world’s malaria 
burden by 2010. Public health strategies are 
very effective and include regular spraying 
with insecticide, improved water drainage and 
the provision of impregnated nets. A number 
of groups including one in Australia are 
working hard to develop a vaccine against the 
disease, which may yet be some years away6. 
Further strategies may involve genetic 
modification of the Anopheles mosquito to 
render it an incompetent vector. 

 Meanwhile, Australian medical practitioners 
are urged to carefully discuss the available 
options with their traveller by following the 
four main principles of malaria prevention.  
For longer or more complex itineraries, 
pregnancy, children, medical illness, or if  
at all unsure of requirements, referral to a 
travel clinic is advised.   
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 Guidelines for Malaria Chemoprophylaxis

Medication Dose Side effects, precautions and notes

Mefloquine 250mg 
(Lariam)

Paed dose 5mg/kg 
weekly

Adult dose 1 tablet 
weekly from 3 – 4 
weeks prior and for 4 
weeks after exposure to 
malarious area

This tablet is preferred for some areas and has the advantage of being 
simply one tablet a week, especially advantageous with children. Starting the 
medication 3 or 4 weeks prior to travel may be more likely to determine if side 
effects will occur. 
Side effects occur in less than 1%, are usually transitory and include dizziness, 
visual disturbance, hallucinations, mood disturbance (eg depression, 
agitation), anxiety or nausea. Travellers need to be aware of the even rarer 
possibility of severe neuro-psychiatric reactions such as fitting or psychotic 
states (1 in 6 – 10,000). Not approved for use in Australia if pregnant or breast-
feeding, under 14 years or under 45 kg, although WHO recommendations 
extend below this to 5kg / 3 months of age.  Not recommended with a 
history of epilepsy, psychiatric disorders, pilot or operate machinery while 
on treatment and with some cardiac disease. Commence at least 3 days after 
last live bacterial vaccine dose. If symptoms occur after a dose, avoid driving 
and diving for at least 24 hours, try a half dose twice weekly, or cease the 
medication and use alternative medication.

Doxycycline 100mg 
(Doryx, Doxylin, GenRx 
Doxycycline Capsules, 
Vibramycin)

Do not use ‹ 10y0 
1 tablet daily from  
2 days prior and for 4 
weeks after exposure to 
malarious area

Should not be used if under 10 years, pregnant or breast feeding. Do not 
lie down for at least one hour after each dose. May interfere with the 
oral contraceptive and other medications, can cause indigestion, thrush, 
photosensitivity in 3%. Rarer side effects include raised intracerebral pressure, 
bowel inflammation and haematological (blood) abnormalities.

Atovaquone 250mg 
/Proguanil 100mg 
(Paed 62.5/25mg) 
(Malarone)

11-20kg: 1 paed tab 
21-30kg: 2 paed tabs 
31-40kg: 3 paed tabs 
› 40kg 1 adult tab daily 
from 1 day prior and for 
7 days after exposure to 
malarious area

Side effects are not common but include abdominal pain, nausea, vomiting, 
and headache. Children’s dosage is based on weight and contraindicated in 
infants ‹ 11 kg. Pregnant women or women breast-feeding infants weighing 
less than 11 kg should not use Malarone to prevent malaria. Contraindicated in 
patients with severe renal impairment (creatinine clearance ‹30 ml/min). 

Chloroquine 155mg 
(Chlorquin)

Paed dose 5mg/kg 
weekly 2 tablets weekly 
from 2 weeks prior 
and for 4 weeks after 
exposure to malarious 
area

Hair loss, nail changes, nausea, and similar neuro-psychiatric problems to 
those seen with mefloquine.  
Should not be used with a history of epilepsy, porphyria or psoriasis.  
Eye examinations if used more than 5 years; protection from sun exposure.  
Relatively safe in pregnancy and children.

Proguanil 100mg 
(Paludrine)

Paed dose 3.5mg/kg to 
age 14 yrs › 15 yrs adult 
dose 2 tablets daily from 
2 days prior and for 4 
weeks after exposure to 
malarious area

Side effects include anorexia, nausea, mouth ulcers, haematological (blood) 
abnormalities, rash, allergy and neuro-psychiatric problems as seen with 
chloroquine and mefloquine. Should not be used if renal (kidney) or liver 
function is impaired.  
Relatively safe in pregnancy and children.
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 MALARIA – A CASE OF VIVAX 

 Case study

 1st visit – 3 months pretravel

 A 13 year old boy presented for the first time 
for pre-travel health advice 3 months prior to 
a school excursion to Papua New Guinea 
(PNG), where for 2 weeks he would live in a 
hut in a rural village approximately 2 hours 
from the north coast, at an altitude of 
approximately 1200 metres. He had a past 
medical history of benign focal childhood 
epilepsy and varicella. He was otherwise in 
good health and general examination was 
unremarkable. He was noted to be up to date 
on his standard polio, measles/mumps/
rubella and meningococcal C vaccinations as 
per NHMRC recommendations and had had a 
tetanus/diphtheria/pertussis 3 years 
previously. Following a discussion of risks and 
benefits with he and his mother, he was 
subsequently vaccinated against hepatitis A 
and B, and typhoid and given appropriate 
malaria tablets for prophylaxis. He was also 
given some oral rehydration solution, first aid 
items, 19% DEET-containing repellent, a 
permethrin impregnation kit for clothing and a 
permethrin impregnated mosquito net.  

 2nd visit – 4 days post return

 He presented 4 days after his return from PNG 
complaining of a one week history of acute 
diarrhoeal illness with abdominal pains and 
malaise but had no history of fever, sweating 
or other symptoms. He noted that most of the 
other 16 members of his group had also 
suffered from gastrointestinal symptoms at 
varying stages during the trip. Examination 
was unremarkable including the absence of 
fever. Nonetheless, in view of the need to 
exclude malaria, a full blood examination and 
erythrocyte sedimentation rate was requested 
along with a thick and thin film as well as 
ELISA serology for malaria. The tests were all 
normal and the patient’s symptoms resolved 
quickly. He stated he had lost his antimalarial 
tablets, so these were replaced at this time. 

 3rd visit – 3 months post return

 He presented again 12 weeks later with an 
acute diarrhoeal illness and again no fever. 
Thick and thin blood films for malaria and 
serology were again normal however faecal 
stool culture demonstrated blastocystis 
hominis and Endolimax for which he was 
treated with Flagyl. 

 4th visit – hospital admission

 One week later his mother rang to say he was 
extremely unwell with severe abdominal 
cramps, diarrhea and vomiting, febrile, and 
unable to tolerate anything orally. On 
presentation he was noted to be extremely 
unwell, lethargic, dehydrated, febrile, mildly 
hypotensive but with no focalizing signs. 
Blood was taken for a (third) malaria film and 
he was immediately admitted to a local 
hospital under the care of a specialist 
gastrointestinal physician who rehydrated him 
and requested a (fourth) thick and thin blood 
film. This time the film was reported as 
positive for vivax malaria which was 
subsequently treated with Chloroquine. 

 In view of the intention to commence the 
patient on Primaquine treatment for 
eradication of the liver forms of malaria, G6PD 
testing was undertaken which unfortunately 
demonstrated deficiency. This raised concerns 
about contraindications to treatment and 
resultant possibility of long standing 
recrudescence of vivax malaria with inability 
to achieve a complete long term cure.  

 The pathologist who performed the blood 
smear raised concerns about the number of 
cases of malaria presenting in school-aged 
children travelling to malarious areas wanting 
to talk to the school about legal aspects of 
informed consent, and suggested they change 
their venue to another country. The parents 
and their friends raised concerns about 
whether to take part in future school 
excursions to PNG or anywhere for that 
matter. The school became worried about the 
impact of this on their future planned 
excursions. The initial treating physician 
wondered why the diagnosis was missed for 
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so long. The patient expressed his intent  
to return to PNG for the next planned  
school excursion.

 The above case history highlights a  
number of points to remember when  
advising patients travelling to or returning 
from malarious areas.  

1.  Malaria is relatively common in  
terms of travel risk. 

 Malaria is well recognised as one of the 
world’s most common infectious diseases 
with over 300 million cases and over 1 million 
deaths reported annually, and is endemic in 
approximately 100 countries (ref 1 - WHO). 
Despite the presumed widespread knowledge 
about prevention, Australia still continues to 
treat many hundreds of returned travellers 
annually for this disease, with notifications for 
2005 significantly higher than average (ref 2 
CDI). Australia contributes almost 10% of 
returned travellers with malaria to the 
worldwide total of 10,000 per annum, with 
PNG the source of approximately half of these 
(ref 2 - CDI). Risk is known to be higher in 
rural areas and cases are regularly reported 
from heights at which mosquitoes are 
theoretically not supposed to live. In this 
particular trip, the high risk is emphasized by 
the fact that 3 out of 16 students (19%) 
developed vivax malaria. 

2.  No risk reduction strategy or 
chemoprophylaxis is 100% effective. 

 It is simply not possible to prevent every 
mosquito bite regardless of the type or 
amount of repellent, insecticide or mosquito 
net used. Whilst bite avoidance measures 
may be discussed in a comfortable 
consultation room, it is another thing entirely 
to be able to put these into practice. In 
addition, adhering to medication schedules, 
especially on a daily basis is not always 
feasible. Misplacement of antimalarial tablets 
by the patient in the above case is yet another 
example of a real life complication. 

 It is therefore important for the travel health 
advisor to carefully consider the preference of 
each traveller and likelihood of adhering 

correctly to the proposed course of 
chemoprophylaxis. Pre-travel health 
consultations should utilise relative terms 
such as “avoidance” and “risk reduction” 
rather than imply absolute protection.

 It is also important to remember that current 
chemoprophylaxis options target falciparum 
malaria, which is the form most likely to be 
life-threatening, rather than the less fatal but 
more symptomatic vivax, ovale and malariae 
forms. However, it remains important to 
realize that although no prophylaxis offers 
100% protection against malaria, risk will still 
be markedly reduced.

3.  Suspect malaria in any returned traveller 
with fever

 The classical clinical presentation of malaria 
includes high fever, rigors, pain, nausea and 
intense sweating. However, symptoms of the 
disease can vary widely, present atypically 
with diarrhoea and mimic other conditions 
such as travellers diarrhoea, as occurred in 
this case. Falciparum malaria can progress 
quickly and is the main cause of mortality, 
however, vivax (the next most common form), 
ovale and malariae may still cause debilitating 
disease and death. It is wise to retain the 
maxim ‘suspect malaria in any traveller with 
fever from 7 days to at least 3 months after 
leaving an endemic area’ even if the correct 
antimalarial prophylaxis has been used. 

 According to one paper on malaria presented 
to an international travel health conference, 
64% of returned travellers with malaria have 
falciparum and 28% have vivax. The majority 
(92%) of travellers with malaria developed 
symptoms after travel with onset of illness 
less than 4 weeks in 80% with falciparum and 
40% with vivax (ref 3 –ISTM 9). More than one 
form of malaria may be present at the same 
time (eg falciparum and vivax), and malaria 
may be present with concomitant disease 
such as gastrointestinal infection as occurred 
in this case, thus delaying diagnosis.
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4.  Vivax is not a benign disease

 Vivax is not often discussed, yet is more 
common than other forms of malaria and 
comprises 63% of cases seen in Australia (ref 
3 – ISTM). Vivax may be associated with more 
severe rigors, anaemia, respiratory distress, 
renal failure, complications in pregnancy, 
cerebral malaria, splenomegaly with rupture 
and has a low but real mortality rate. 
Incubation is at least 8 days but liver forms 
may be hard to eradicate and can result in 
recrudescence of disease for decades. 
Chloroquine treatment failure has been noted 
to be emerging in Asia and noteably in PNG. 
(ref 4 – CDI)

5.  Repeated thick and thin blood films are 
necessary for diagnosis

 This case emphasizes the many difficulties in 
diagnosis. Despite many advances in 
technology such as PCR techniques, 
commercial laboratory diagnosis today still 
rests on repeated thick and thin films in the 
hands of an experienced haematologist. If one 
film is clear yet malaria is suspected, it must 
be repeated at least twice more. The ELISA 
test used in many Australian laboratories is 
relatively sensitive to falciparum malaria, but 
markedly less so to vivax and ovale. One 
indicator on the FBE to look for is a lowered 
platelet count, often an early signal of more 
severe and extreme disease. The requesting 
practitioner must ensure they include details 
of the suspected country of origin and form  
of malaria if possible in order for the 
pathologist to gain the most clues in timely 
recognition of the parasite. Depending on the 
expertise of the haematologist, the films may 
need to be sent to a reference laboratory  
for confirmation.

6.  Exclude G6PD deficiency prior to treatment 
with Primaquine

 Primaquine treatment is necessary in order to 
clear exo-erythrocytic vivax malaria including 
from the liver, with higher doses now being 
necessary for treatment of malaria from PNG 
and other areas. Glucose-6-phosphate 
dehydrogenase (G6PD) enzyme deficiency, 
one of the most common known inborn errors 
of metabolism, should be excluded prior to 
initiating treatment. Primaquine can induce 
the formation of toxic amount of 
methaemoglobin and haemolytic anaemia. 
There is limited evidence that with the less 
severe forms of G6PD deficiency, lower doses 
of primaquine may be used on a weekly basis 
with close monitoring of the blood for 
haemolysis  (ref 5 - T Davis). Tafenoquine is a 
newer long-acting alternative, but is not 
available in Australia and has similar 
limitations. (ref 3 – ISTM)

7.  Consider issues of informed consent 

 In a case such as this, the issue of informed 
consent needs to be raised and questioned. 
To what extent does any group organizing 
trips to high risk destinations have an 
obligation to fully inform its members about 
not only short term risks but long term risks ? 
It may prove impossible to fully eradicate 
vivax in this case because of the G6PD 
complicating adequate treatment with 
Primaquine. Do students of this age have the 
capacity to fully comprehend this sort of long 
term risk ? Is a rate of 3 in 16 (19%) an 
‘acceptable’ risk, given that all prophylactic 
measures were instituted under supervision?

 Being aware of this risk begs the question of 
whether a traveller actually needs to go to the 
highest risk areas if alternatives are available. 
Of course conversely it could be reasonably 
argued that exposing western school age 
children to the relatively primitive existence of 
alternate cultures for broad educational 
purposes is so important as to justify the risk 
of exposure to potentially preventable 
disease. As one parent put it, “there is risk 
everywhere – you could go to London and get 
blown up” or “…be in a car accident here”.
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 Advice on malaria including prevention and 
treatment is readily available from a number 
of sources (ref 1 – WHO, 6 – Cohen, 7 
Antibiotic Guidelines). Given the increasing 
complexity of providing malaria prophylaxis 
and treatment advice relevant for specific 
areas visited by traveller, most authorities 
now recommend that for more complex 
situations or if unsure, general practitioners 
should refer intending travellers to a travel 
clinic or medical practitioner well versed in 
this area of travel health.  

 

 The 4 main principles of malaria protection 
(see WHO ref ) are:

> Awareness of risk, incubation of disease, 
symptoms

> Bite avoidance measures against mosquitoes, 
especially dusk to dawn

> Chemoprophylaxis when appropriate

> Diagnosis and treatment should be sought if 
fever develops from one week after entering 
malarious area to 3 months (or longer) after 
departure.

 For Plasmodium vivax, P. malariae and P. 
ovale, use 

 NB Test for G6PD deficiency prior to treating, 
seek expert advice if present 

  chloroquine (child: 10 mg base/kg up to) 620 
mg base (=4 tablets) orally, initially, THEN 
(child: 5 mg base/kg up to) 310 mg (=2 
tablets) 6 hours later and on days 2 and 3.     

  To eliminate liver forms of P. vivax infections 
acquired in South-East Asia or the Pacific 
Islands, add or follow within a few days with

  primaquine (child: 0.5 mg/kg up to) 30 mg 
orally, daily with food, OR if nausea occurs, 
(child: 0.25 mg/kg up to) 15 mg orally, 12-
hourly for 14 days.     

  For P. vivax infections acquired outside South-
East Asia and the Pacific Islands and for P. 
ovale infection, a lower primaquine dose can 
be used.

  primaquine (child: 0.3 mg/kg up to) 15 mg 
orally, daily for 14 days.

 Ref: Antibiotic Guidelines
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 Because Australians travelling both locally 
and overseas are regularly exposed to a wide 
range of human parasites, it is important to 
be familiar with these parasites, their modes 
of transmission and resultant diseases. 

 The generally accepted definition of a parasite 
is an organism that lives on or in another, 
usually larger, host organism in a way that 
harms or is of no advantage to the host. 
Parasitic infections are transmitted by a wide 
range of organisms (see Tables 1 and 2) and 
cause a wide variety of diseases, yet they 
have limited modes of transmission. Blood 
transmission is relatively rare; the more 
common modes of transmission are via skin, 
mucous membrane or ingestion. Parasites do 
not always induce an inflammatory response 
and may live in their host for prolonged 
periods of time, often many months and 
sometimes years, without causing local or 
systemic symptoms or signs. This factor, 
together with a lack of awareness of these 
diseases by both patient and doctor, may  
lead to delayed diagnosis, or misdiagnosis, 
with potentially severe and sometimes  
fatal consequences.

 In view of the immense range of clinical 
presentations seen with parasitic diseases, a 
symptomatic approach to this topic is 
precluded in this short update. Instead, this 
article provides a potpourri of some of the 
more common protozoan and helminth 
(worm) infections to consider in travellers.

 Malaria

 Malaria is a protozoan infection transmitted 
by the bite of infected female Anopheles 
mosquitoes. It is well recognised as one of 
the world’s most common infectious diseases, 
with over 300 million cases and one million 
deaths reported annually and being endemic 
in about 100 countries.1

 The Plasmodium parasite has two cycles, one 
occurring in mosquitoes, the other in humans. 
The human cycle is divided into two parts: 
erythrocytic and hepatic (or exoerythrocytic). 
The release of parasites into the blood at the 
different stages is generally associated with 

fever and other typical symptoms.  
Four species of Plasmodium cause malaria; 
that caused by Plasmodium falciparum  
can progress quickly, and is the main cause  
of mortality.

 It is wise to retain the maxim ‘suspect malaria 
in any traveller with fever from seven days 
after leaving an endemic area’ even if the 
traveller has used the correct antimalarial 
prophylaxis. Despite the presumed 
widespread knowledge about prevention, 
doctors in Australia still continue to treat 
many hundreds of returned travellers annually 
for this disease, with notifications for 2005 
significantly higher than average.2

 Diagnosis rests on microscopy of thick and 
thin blood smears, with ELISA and PCR 
techniques increasingly being of help. 
Preventative advice, including prophylaxis 
and treatment, is readily available from 
numerous sources.1,3,4 Given the increasing 
complexity of providing advice on malaria 
prophylaxis, most authorities now recommend 
that for more complex situations, or if unsure, 
general practitioners should refer intending 
travellers to a travel clinic or medical 
practitioner well versed in the area of  
travel health.

 Cutaneous, mucocutaneous and visceral 
leishmaniases

 Cutaneous, mucocutaneous and visceral 
leishmaniases are estimated to occur in over 
1.5 million people annually and are not 
notifiable diseases in Australia. They occur in 
about 90 countries, including parts of the 
Middle East, northern Africa, Central America, 
southern Europe and Asia.5 Infection in 
travellers is not common but nonetheless 
real. Risk of infection is greater in travellers to 
rural areas, and infection is more likely to 
occur between dusk and dawn. Travellers to 
endemic areas who are at higher risk include 
adventure travellers, missionaries, 
ornithologists and soldiers.5,6

 The protozoan parasites causing 
leishmaniases (Leishmania sp.) are 
transmitted by the bite of sandflies (Figure 1) 

Parasites in travellers: a brief guide
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and invade macrophage cells, the location  
of which determines the different  
clinical syndrome:

> in the cutaneous form (‘oriental sore’), which 
can be extremely difficult to treat, patients 
present with erythema around a sandfly bite, 
usually on the face or arms or with a chronic 
nodule with or without ulceration 

> the mucocutaneous form usually develops 
after an initial cutaneous infection, and 
usually begins in the nose or palate 

> patients with the visceral form (‘kala-azar’) 
present with fever, hepatosplenomegaly, 
anaemia and/or weight loss; this form has a 
mortality of up to 90%. It should be excluded 
in people of any age with suspected 
leukaemia or lymphoma who have visited  
the Mediterranean area within the previous 
two years.

 Diagnosis is confirmed by microscopy of 
smears, biopsy and serology. Prevention rests 
on standard insect bite avoidance measures, 
including the use of DEET-containing skin 
repellents and permethrin-impregnated nets 
and clothing. Treatment is with antimonial 
drugs, usually sodium stibogluconate or 
liposomal amphotericin (AmBisome) under 
special access arrangements.

 African and American trypanosomiases

 African and American trypanosomiases are 
two clinically different diseases caused by 
protozoan parasites belonging to the 
Trypanosoma genus. The parasites are 
transmitted by the tsetse fly in Africa (where it 
is known as African sleeping sickness) and 
the reduviid bug in Central America (the acute 
form is known as Chagas’ disease). Although 
both diseases are rare in travellers, they do 
occur, and the latter was responsible for a 
death of an Australian traveller in 2004 
(personal communication).

 Symptoms are nonspecific, including fever, 
skin lesions, rash, oedema, or 
lymphadenopathy, and can progress to 
meningoencephalitis.7 Risk of infection is 
highest in rural areas with the reduviid bug 

living in thatched dwellings, and tsetse  
fly-infested areas generally well known  
to the locals.

 Diagnosis is made by microscopy, and 
treatment can be toxic. Prevention is limited 
to avoiding infested areas, wearing protective 
clothing and remaining inside screened 
vehicles when travelling in known high  
risk areas.

 Lymphatic filariases

 Lymphatic filariases are a range of diseases 
that follow infection with parasitic nematodes 
(roundworms) belonging to the Filariidae 
family. The adult worms (filariae) cause 
anatomical obstruction such as in lymphatic 
vessels (see Table 2), while the microfilariae 
(or larvae) circulate in the peripheral blood 
and are transmitted by the bite of a  
mosquito or fly.

 The range of clinical presentations includes 
skin rashes, fever, pulmonary infiltrates, 
lymphoedema and, in the extreme form, 
elephantiasis. Eosinophilia, which does not 
usually occur in protozoan infections, is an 
indicator of a helminth infection. Diagnosis of 
lymphatic filariasis is by microscopy of blood 
and infected tissue, and PCR assays are 
gradually becoming available.8

 Lymphatic filariasis occurs throughout 
developing tropical countries, including South 
East Asia and Africa (Figure 2), and results in 
a massive world burden, with over 120 million 
people carrying the disease. People travelling 
long term to endemic areas who have 
prolonged exposure to mosquitoes are at 
higher risk of infection.

 Prevention is achieved via the use of insect 
bite avoidance measures. Treatment is not 
always satisfactory, but is available with 
diethylcarbamazine, ivermectin (Stromectol) 
and specific lymphoedema care.

 Intestinal and urinary schistosomiases

 Intestinal and urinary schistosomiases (‘snail 
fever’,‘bilharzia’) are caused by flukeworms 
(trematodes) that penetrate the skin after 
contact with fresh water infested with 
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cercariae (a stage of the parasite).  
The worms migrate to veins in the intestine 
and/or bladder and lay eggs, and may 
eventually cause damage to the liver, kidney 
and bladder. Symptoms may include fever, 
general lethargy, abdominal pains and  
blood in the urine or faeces; however,  
most travellers are asymptomatic.

 Endemic areas include Asia, South America, 
and, especially, throughout the greater African 
continent, with travellers being at particular 
risk at the popular Lakes Malawi, Kariba and 
Victoria. An Australian study showed an 
infection rate of 8.5% in travellers visiting 
areas of risk for less than six weeks, and on 
the basis that this was the ‘tip of the iceberg’, 
the recommendation is to screen all travellers 
with a history of fresh water exposure.9

 Diagnosis is by microscopy of stool, midday 
terminal urine or serology. Treatment of 
infected travellers and their partners with 
praziquantel (Biltricide) and six monthly 
follow up is recommended. Prevention rests 
on avoidance or limiting exposure to fresh 
water in endemic areas.

 Hookworm and Strongyloides

 Hookworm and Strongyloides are both 
nematodes that penetrate skin, migrate 
through pulmonary vessels and subsequently 
enter the gut where they can cause  
severe anaemia.

 Migration of human hookworms through the 
skin may cause ground itch (papular 
dermatitis) at the site of penetration. Animal 
hookworms cause cutaneous larva migrans 
(Figure 3), with a typical serpiginous rash, 
sometimes with the visible movement of 
larvae at several millimetres per day. 
Strongyloides stercoralis causes larva 
currens, with movement at several 
centimetres per hour.

 Skin entry of both hookworm and 
Strongyloides occurs as a result of sitting or 
lying on sand above the water line – such 
infestations occur at many seaside resort 
areas in Bali and Thailand.

 Diagnosis is by detection of larvae or eggs in 
the faeces, and serology is available for 
Strongyloides. Hookworm infestation is 
treated with mebendazole (Chemists’ Own de 
Worm Tablets, Combantirn-1 with 
Mebendazole, DeWorm Chewable Tablets, 
Repel-Worm, Vermox) or albendazole 
(Eskazole, Zentel), which has recently become 
readily available. First line treatment for 
strongyloidiasis is with ivermectin.

 Other parasitic infections

 Many other parasitic infections result from 
ingestion of the pathogenic organism, and 
have been discussed previously.10,11

 Amoebiasis and giardiasis are two of the more 
important conditions that need to be excluded 
in travellers presenting with relevant 
gastrointestinal symptoms; both infections 
are readily curable.

 Tapeworm infections are often asymptomatic 
with patients becoming aware of infection 
only after they see worm parts in faeces.

 Ectoparasites (see Table 2), in addition to 
causing local disease, also act as vectors for a 
range of viral, protozoan, bacterial and 
helminth diseases, including plague, typhus, 
and arboviral disease.

 Conclusion

 Because no vaccinations exist for the 
prevention of any parasitic disease, and as 
chemoprophylaxis for selected conditions is 
quite restricted, travellers need to be given 
preventative advice specific to the endemic 
areas that they are to visit. Risk of infection is 
higher with extended periods of stay, travel to 
high endemic areas, rural accommodation and 
ingestion of contaminated food. Those at 
higher risk include adventure travellers, 
backpackers, expatriates, construction 
workers, missionaries, scientists, volunteer 
workers and army personnel. Prevention  
rests on avoidance of skin contact with 
potentially contaminated fresh water and 
sand, avoidance of biting insects and 
arthropods, and avoidance of potentially 
contaminated foods.

Parasites in travellers: a brief guide continued
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 For pathologists to be able to identify 
correctly specific organisms, medical 
practitioners requesting pathology for 
returning travellers should clearly identify the 
countries visited, list relevant symptoms and 
signs and, where possible, state the potential 
disease requiring detection or exclusion. 

 Many thanks to Professor David Grove, 
Director, Department of Clinical Microbiology 
and Infectious Diseases, The Queen Elizabeth 
Hospital, Adelaide, for his helpful advice on 
this manuscript.
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  Table 1. Examples of common parasites

Parasites in travellers: a brief guide continued

Parasite Infection

Protozoa

Entamoeba histolytica Amoebiasis (amoebic dysentery)

Blastocystis hominis (considered a commensal if no symptoms) Diarrhoea

Cryptosporepelium sp. Diarrhoea

Cyclospora sp. Diarrhoea

Giardia lamblia Giardiasis

Leishmania sp. Leishmaniasis

Plasmodium sp. Malaria

Toxoplasma gondii Toxoplasmosis

Trypanosoma sp. Trypanosomiasis

Helminths (worms)

Cestodes (tapeworms) (see Table 2)

Nematodes (roundworms) (see Table 2)

Trematodes (flukes) (see Table 2)

Ectoparasites

Fleas Pulicosis, Tungiasis

Botfly, tumbu fly Myiasis

Pediculosis humanis corporis and capitus Pediculosis (lice)

Ticks and mites – e.g. Sarcoptes scabiei Tick and mite borne diseases, e.g. fever, paralysis, scabies’
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 Table 2. Examples of helminth infections

Parasites in travellers: a brief guide continued

Helminth Infection

Nematodes (roundworms)

Ascaris lumbricoides Ascariasis

Dracunculus medinensis (guinea worm) Dracunculiasis

Enterobius vermicularis (threadworm) Enterobiasis

Filariidae

– Wuchereria bancrofti Bancroftian filariasis, elephantiasis

– Brugia malayi Malayan filariasis

– Loa loa Loa loa (loiasis)

– Onchocercar volvulus Onchocerciasis (river blindness)

Ancylostoma duodenale, Necator americanus (human hookworms) Ground itch (popular dermatitis), anaemia

Ancylostoma braziliense, Ancylostoma caninum (animal hookworms) Cutaneous larva migrans, anaemia

Strongyloides stercoralis (threadworm) Strongyloides

Toxocara canis Toxocariasis (visceral larva migrans)

Trichinella spiralis Trichinosis 

Cestodes (tapeworms)

Echinococcus alveolaris Alveolar echinococcosis

Echinococcus granulosus (dog tapeworm) Cystic echinococcosis (hydatid disease)

Diphylobothrium latum (fish tapeworm) Diphyllobothiasis

Hymenolepis nana (dwarf tapeworm) Hymenolepiasis

Taenia saginata (beef tapeworm) Taeniasis

Taenia solium (pork tapeworm Taeniasis (cysticerosis)

Trematodes (flukes)

Schistosoma mansoni, S. japonicum, S. haematobium Schistosomiasis (bilharzia, snail fever)

Fasciola hepatica (liver fluke) Fascioliasis
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 The risk

 There have been few documented cases 
of survival from rabies once a person is 
infected. Although few travellers have actually 
died from rabies, hundreds are obliged to 
undergo post-exposure treatment each year; 
yet many who are at risk remain blissfully 
unaware. Rabies is not rare: It is reported to 
cause at least 50,000 deaths each year 
worldwide. It is present in over 90 countries, 
with areas of high risk including greater Asia, 
Africa, and Central and Southern America. 
Travellers should be aware that rabies also 
occurs in North America, parts of Europe and 
the Mediterranean.

 India alone estimates 25,000 deaths per 
year from the disease, and three million 
people require post-exposure vaccination 
annually. In Thailand, over 50,000 individuals 
receive a course of three post-exposure rabies 
vaccinations each year, and that country has a 
total of 10 million dogs, of whom up to 
600,000 are rabid. A 1994 study of tourists 
spending an average of 17 days in Thailand 
reported that dog bite and dog lick were 
experienced by 1.3% and 8.9% of 
travellers respectively. Over half the travellers 
in the study favoured the introduction of pre-
exposure rabies vaccination for travellers to 
areas at risk.

 More locally, general practitioners will all 
be aware of the risks associated with the 
related lyssavirus in Australians exposed  
to bats.

 Rabies is an acute infectious disease in 
mammals, characterised by central nervous 
system symptoms and signs, paralysis  
and death.

 The cause is a neurotropic virus found in 
the saliva of rabid animals, most commonly 
domestic dogs. The virus may be passed on 
by biting, via skin abrasion and also by 
aerosol or direct fluid contact across mucous 
membranes. The number of cases in the 
Philippines has increased recently, partly 
associated with the preparation of dog 
carcasses for food. This is because the people 

cutting up the dogs may bring their hands 
with infected fluids into contact with their 
eyes or lips. Incubation can be from days to 
years, although most occur within one year.

 Advising intending travellers

 All travellers to countries with rabies should 
be warned about the risk. For short term 
travellers with low risk, the most practical 
advice is to suggest that they avoid all contact 
with mammals, especially dogs and monkeys 
(Figure). If a person is bitten or licked, he or 
she should know to:

> wash the skin area thoroughly with hot soapy 
water for five minutes and flush 
with povidone–iodine because this 
significantly reduces the risk of infection

> arrange for someone to catch the animal (if it 
is possible and safe to do so) to test it for 
rabies virus – if the animal is negative this 
may, alleviate the need for the full course of 
five vaccinations

 Post exposure treatment

> seek out urgent medical treatment, preferably 
with human rabies immunoglobulin (HRIG; at 
a dose of 20 IU/kg) plus five doses of human 
diploid cell rabies vaccine (HDCV) generally, 
on day’s 0, 3, 7, 14 and 28 (alternative 
regimens exist as per WHO guidelines) – 
please note that the immunoglobulin should 
not be given if more than seven days have 
elapsed since the administration of the 
vaccine

> validate or administer tetanus cover and 
prophylactic antibiotics

 However, giving this advice to intending 
travellers may be inadequate because there 
are a number of potentially serious problems. 
The vaccine or immunoglobulin may not be 
available, the immunoglobulin offered may 
cause serum sickness or come from dubious 
sources, or vaccines with increased side 
effects or types that are less effective may be 
used. Advice given to the traveller by locals 
may not be accurate, with the result that 
many travellers have been inadequately 
treated. In addition, the cost of obtaining 

Rabies advice for intending travellers
 Preventive advice about rabies, including pre-exposure 

vaccination, needs to be considered more frequently for 
visitors to areas at risk. If your immediate response is 
something like ‘this is too rare to recommend to my patients’, 
please consider the following.
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vaccines in some areas is prohibitive to many 
travellers.

 Pre-exposure vaccination

 In contrast to the above mentioned problems, 
offering travellers pre-exposure vaccination 
has the following advantages:

> there is no subsequent need for rabies 
immunoglobulin

> there is no urgent rush to commence 
vaccination

> it is convenient (saves cost and time lost in 
looking for post-exposure treatment in 
holiday destination)

> only a further two doses are required

> distress and anxiety are reduced because 
antibodies are already present at the time of 
exposure – this last point is vital for children, 
who may not always tell an adult that they 
have been exposed, with dire consequences.

 The VMO guidelines recommend pre-exposure 
vaccination for all persons living in or visiting 
(for more than 30 days) countries with 
endemic dog rabies. In particular, high risk 
groups that should be offered pre-exposure 
vaccination include: long term or frequently 
visiting travellers, cavers, cyclists, expatriate 
workers, veterinarian or animal handlers, 
wildlife officers, park rangers and animal food 
handlers.

 Pre- and post-exposure vaccination is 
available at travel medicine clinics throughout 
Australia. Post-exposure vaccinations and 
immunoglobulin for patients at risk are 
supplied in Australia at no cost by the State 
and Territory health authorities.

 Countries where Verorab (PVRV) is available

 Alqeria Argentina

 Azerbaiian Bangladesh

 Benin Bolivia

 Bosnia-Herz. Brazil

 Bulgaria Burkina

 Bolivia Brazil”’**

 Burundi Cambodia

 Cameroon Central African Republic

 Chad Chile

 China*** Colombia

 Costa Rica Cuba

 Czech Republic Dominican Republic

 Egypt EI Salvador

 Eritrea Estonia

 Ethiopia France 

 French Guiana Georgia

 Ghana Guadeloupe

 Guatemala Haiti

 Honduras India***

 Indonesia Iran

 Ivory Coast Kenya

 Kuwait Laos

 Latvia Libya

 Lithuania Macedonia

 Madagascar Malawi

 Mali Mauritius

 Mexico Morocco

 Mozambique Namibia

 Nepal Nigeria

 Paraguay Pakistan

 Philippines Peru

 Qatar Poland

 Romania Reunion

 Saudi Arabia Rwanda

 Slovakia Senegal

 South Korea South Africa

 Syria Sri Lanka

 Thailand*** Tanzania

 Trinidad, Tobago Togo

 Turkey Tunisia

 Uzbekistan Uganda

 Vietnam Venezuela

 Yemen (***High usage)

Rabies advice for intending travellers continued
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 Typhus is a disease characterised by fever, 
headache and rash; it is caused by rickettsiae 
and transmitted by fleas, lice, mites or ticks. 
There are several different varieties, not all 
restricted to overseas destinations. Epidemic 
typhus has in the past decimated 
populations, for example during the world 
wars, and was much feared. It is transmitted 
by body lice and occurs in parts of Africa, 
South America and Europe. Tick typhus, 
associated with dogs, cattle or wild animals, 
occurs in some Mediterranean countries and 
in Africa. In North America, another variety  
of typhus, the well known Rocky Mountain 
spotted fever, has been prevalent for  
some time.

 Scrub typhus occurs in southeast Asia and 
Papua New Guinea and, although it is not 
common, a number of cases have occurred in 
recent years in northern Australia. These 
areas include far north Queensland and the 
popular Litchfield National Park, less than one 
hour’s drive from Darwin. It is therefore 
worthwhile knowing enough about scrub 
typhus in order to give preventive advice to 
intending travellers to these areas.

 Features of scrub typhus

 Scrub typhus is caused by Rickettsia 
tsutsugamushi, which is carried by a larval 
mite, Leptotrombidium deliense. These mites 
usually live in small ‘pocket areas’ of 
grasslands at the edge of tropical forests. 
They feed on native marsupials and rodents, 
but they can attach to passing humans and 
transmit infection by a bite.

 Symptoms begin one to two weeks after a 
(usually painless) bite and include fever, 
rigors, headache, lymphadenopathy and a 
rash. The sufferer may become severely ill, 
requiring hospital admission. A search for a 
sore or ulcer may reveal the bite site, which 
may have an eschar. Diagnosis is by tissue  
or blood culture and serology. Treatment is 
with doxycycline or chloramphenicol and is 
very effective.

 Prevention

 Campers, bushwalkers and people who work 
in the affected areas are all potentially at risk. 
There are a number of effective preventive 
strategies for the traveller to use, which 
incidentally are also of value against all 
insect-borne diseases.

> Use permethrin fabric impregnation kits for 
the treatment of both insect netting and 
clothing. The insecticide action kills rather 
than repels and is suitable for both adults and 
children. It is popular as fabric treatment for 
prevention of malaria and dengue fever, and 
in fact is very effective for prevention of all 
insect-borne disease. These kits have a 
recommended retail price of about $20, are 
easy to use, and are readily available from 
travel clinics, camping stores and some 
pharmacies.

> Wear light-coloured clothing so that the mite 
can be seen easily and brushed off.

> Inspect the skin carefully at the end of every 
day and remove any attached mites or ticks. 
Look for small red sores with a tiny black dot.

> Use an insect repellent containing diethyl 
toluamide (DEET) on skin and clothing, 
especially on legs, base of trousers, socks 
and shoes. Compounds containing up to 30% 
DEET are suitable for skin application, but 
may be toxic to children, especially if they lick 
the back of their hands. Compounds in excess 
of 30% are meant for application to clothing 
only, not for skin and not for children’s skin in 
particular. Dimethylphthalate (DMP) has been 
suggested as being a more effective mite 
repellent than DEET.

> Use a ground sheet rather than sit or lie on 
bare ground or grass.

> Camp in tents with attached floors.

> Spray surrounding camping areas with  
DEET or permethrin.

Scrub typhus
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 Tick borne encephalitis is endemic in some 
rural areas in Austria, Latvia and  Lithuania. 
Vaccination is recommended for higher risk 
exposure eg camping in those countries 
during April to October if camping for periods 
of one month or longer.

 Small stocks of the Baxter vaccine (FSME-
Immun) are kept in Australia, but only 
available by special access (SAS) via www.
TGA.gov.au. A Category B form needs to 
be downloaded from the TGA website, 
completed, and faxed through to Leah at 
Baxter Healthcare (tel 1800 812 738, fax 
1800 812 739) and they can courier you the 
vaccine within a day. The cost is $108 + GST. 
Suggested retail price is 20 – 40% on top  
of this.

 The disease is not common, our approach 
should probably be equivalent to that taken 
with Japanese Encephalitis. The vaccine is not 
without risk of significant side effects which 
need to be explained to the patient. Two 
doses are given day 0, 1- 3 and 9 – 12 months. 
The rapid dose schedule is 0,7,21 days and  
12 months.

 Other prophylactic measures should be in 
place including Repel (30% DEET), permethrin 
impregnation of nets and clothing, visual 
examination of skin and early removal of ticks 
with tick forceps.

 Please see Shoreland and CDC sites for 
further specific information.

 

Tick Borne Encephalitis
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 Diarrhoea is the most common problem 
affecting travellers.1 Travellers’ diarrhoea is 
generally defined as three or more loose 
bowel motions within a 24-hour period, with 
at least one other symptom such as fever, 
nausea, vomiting, abdominal pain or 
cramping, or blood or pus in the stool.

 Pathology or other investigations are rarely 
undertaken until travellers return home. 
Assignment of the cause, therefore, often 
occurs after the event and immediate therapy. 
GPs can help prepare intending travellers for 
possible encounters with travellers’ diarrhoea 
by advising them how to prevent it and how 
to manage it should it occur.

 INCIDENCE AND CAUSES

 Up to 80% of travellers to high risk areas can 
expect to have at least one episode of acute 
diarrhoea.1 High risk areas include developing 
countries in Latin America, Africa, the Middle 
East and Asia.

 Enterotoxigenic Escherichia coli (ETEC) is the 
most common cause of travellers’ diarrhoea, 
and contaminated food is the usual mode of 
transmission. Campylobacter and Shigella are 
also common causes. Parasitic causes include 
Giardia, Cryptosporepelium, Blastocystis and 
mixed amoebic species. Cyclospora (a 
coccidian protozoa previously named ‘blue-
green’ algae) is associated with chronic 
relapsing diarrhoea. Although rotaviruses and 
Norwalk-like viruses may be acquired by 
travellers, their roles as causative agents are 
unclear.2 Worms associated with diarrhoea 
include Schistosoma (bilharzia), 
Strongyloides, Trichuris (whip worm) and 
hookworm. GPs are likely to see a different 
spectrum of disease from that cited in 
published information from infectious disease 
units - some faecal pathogens detected over a 
six-month period by one laboratory are listed 
in Table 1. Organisms with low infectious 
doses (such as Giardia) are more easily 
transmitted from person to person by faecal 
oral transmission than organisms with much 
larger infectious doses, such as Salmonella. 
The foodborne organisms require the food 
vector so they can multiply to the large 

number of bacteria needed to cause an 
infection. Salmonellae are usually inactivated 
by gastric acid and salmonella diarrhoea is 
therefore more common in people with 
acquired or medical achlorhydria, such as 
those undergoing antiulcer therapy.

 There are numerous opportunities in 
developing countries for food to become 
contaminated. These include fertilisation of 
crops with human faecal material, inadequate 
storage and transport of food, unreliable 
refrigeration and unhygienic food handling 
practices. Although the eating of food bought 
from street vendors can enhance cross-
cultural experiences, inadequate sanitation 
and refrigeration carries a risk of travellers’ 
diarrhoea.

 Contaminated water is a less likely cause of 
travellers’ diarrhoea than contaminated food 
because there are generally lower 
concentrations of organisms in liquid than 
solid foods.

 Commercially bottled water is generally safe. 
Carbonated beverages are generally too acidic 
to sustain enteric pathogens and are, 
therefore, safe to drink. The fermentation 
process involved in the brewing of beer 
usually ensures safety from bacterial 
contaminants, although promoting beer as 
the preferred beverage may pose other 
concerns. Travellers may also be exposed 
through washed food and utensils, ice, 
cleaning teeth and swimming in fresh water, 
and unpasteurised dairy foods.

 PREVENTION

 Education

 Applying the general rule of ‘boil it, cook it, 
peel it or forget it’ seems reasonable when 
choosing foods and drinks, but is often not 
practical. Few travellers are able to comply 
with strict dietary recommendations and 
some evidence has suggested no association 
between dietary mistakes and the incidence 
of travellers’ diarrhoea. Conscientious hand 
washing while travelling is important. 
Although soap and water are not always 
available, waterless hand disinfecting agents 

Travellers’ diarrhoea in general practice 
 Diarrhoea is an unfortunate reality 

of travel to developing countries. 
Here is some advice GPs can give 
to intending travellers.

Rob Baird and Jonathan Cohen
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(e.g. alcohol hand wipes and premoistened 
towelettes) are convenient alternatives.

 Water purification

 Water may be purified by heat, filtration or 
chemical disinfection. Boiling is the most 
effective way of producing water that is safe 
to drink. Bringing water to the boil will kill the 
common organisms that cause travellers’ 
diarrhoea. If no other choices are available, 
tap water that is too hot to touch (›56˚C) is 
also relatively safe to drink once it has cooled.

 Filters that exclude particles greater than 0.2 
x 10-6 m in diameter are effective against 
most bacteria and parasites but do not 
protect against viral pathogens. Therefore, 
water filtration using units without iodinated 
columns should, if possible, be followed by 
chemical disinfection using chlorine-based or, 
preferably, iodine-based water purification 
tablets. Adding orange juice crystals or 
vitamin C to iodine-treated water may improve 
its often unpalatable taste.

 Vaccination

 It is important to offer vaccination against 
gastrointestinal diseases such as hepatitis A 
ETEC, typhoid and cholera where appropriate. 
Hepatitis A is the most common vaccine-
preventable cause of travel-related disease, 
with typhoid less likely and cholera even less 
so for the average short term traveller.

 Chemoprophylaxis

 Chemoprophylaxis using antimicrobial agents 
is effective in preventing travellers’ diarrhoea 
but has associated morbidity as well as the 
risk of increasing bacterial resistance. 
Prophylactic use of antibiotics should be 
considered only in short term travellers 
(travelling for a maximum of two weeks) who 
are at high risk, such as:

> those with an increased susceptibility to 
travellers’ diarrhoea because of achlorhydria, 
gastrectomy or history of repeated severe 
travellers’ diarrhoea

> those who are immunosuppressed or have a 
chronic illness in which there is an increased 
risk of serious consequences from travellers’ 
diarrhoea, e.g. those with chronic renal 
failure, congestive heart failure, insulin 
dependent diabetes mellitus or inflammatory 
bowel disease.

 Prophylactic antibiotics may also be 
appropriate when a brief illness cannot be 
tolerated, e.g. for competing athletes and 
business or political travellers. They are not 
appropriate for children. Norfloxacin, 
doxycycline and trimethoprim/
sulfamethoxazole are the recommended 
agents for ETEC, which is the presumed cause 
in 80% of travellers. There is little convincing 
evidence that Lactobacillus preparations are 
useful for the prevention of travellers’ 
diarrhoea.

 MANAGEMENT OF DIARRHOEA  
WHILE TRAVELLING

 Rehydration

 Although life-threatening dehydration is rarely 
seen in adults with travellers’ diarrhoea, fluid 
replacement is still of primary importance in 
managing all cases, especially to avoid 
dehydration in children. The use of oral 
rehydration solutions is recommended - fluid 
absorption occurs in the presence of salt and 
sugars even if intestinal hypersecretion is 
occurring. If these solutions are not available, 
WHO oral rehydration salts (which are widely 
available in developing countries) or 
homemade solutions may be used instead. 
Recipes for two homemade solutions are 
given in Table 2.

 Travellers who have bloody diarrhoea, fever 
above 39°C or persistent vomiting should 
receive antibiotics and immediate medical 
attention.

 Antimotility agents

 Antimotility agents are safe and effective if 
properly used. Loperamide (Gastro-Stop, 
Harmonise, Imodium) is the most effective 
antimotility agent available to reduce the 
severity of diarrhoea but should not be used 
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if there is fever or blood in the stools (see  
the box on this page).

 We do not recommend the use of 
diphenoxylate in travellers because it has 
been associated with toxic megacolon in 
patients with bacterial dysentery.

 Antibiotics

 Fluoroquinolones are currently the drugs of 
choice for the empirical treatment of 
travellers’ diarrhoea in those cases needing 
antibiotic treatment. Both norfloxacin and 
ciprofloxacin (C-Flox, Ciproxin) have 
effectiveness worldwide against E. coli and 
common Gram-negative causes of diarrhoea 
such as Salmonella and Shigella, and will 
reduce the duration of diarrhoea, relieve 
associated symptoms such as cramps and 
reduce the number of liquid stools passed. 
The single dose regimens of fluoroquinolones 
advocated in some countries often provide 
equivalent relief compared to the longer 
regimens but may not be effective against 
Shigella- and Campylobacterinduced disease.

 Fluoroquinolone resistance among 
Campylobacter is now common. In countries 
where almost all Campylobacter species are 
resistant, such as Thailand, azithromycin 
(Zithromax) is a more effective alternative.

 In places where Cyclospora species are 
prevalent, such as Nepal during the summer 
months, and symptoms are suggestive of this 
infection (i.e. a chronic relapsing diarrhoea), a 
more rational choice for empiric antimicrobial 
therapy for travellers’ diarrhoea might be 
trimethoprim plus sulfamethoxazole.

 A new medication, rifaximin is currently being 
developed in the USA to treat bacterial 
diarrhoea. It has advantages over currently 
used antibiotics, including a low likelihood of 
spread of resistance.3 Rehydration remains 
the hallmark of treatment in younger children. 
Antimotility agents should be avoided 
because of an increased risk of serious side 
effects. Antibiotics can be used in teenagers 
once more serious disease has been excluded 
by a medical practitioner.

 Travellers are recommended to carry a single 
dose or longer course of antibiotic as well as 
loperamide (see the box on this page) and 
also a thermometer.

 INVESTIGATION OF CAUSES  
AFTER RETURN

 As mentioned earlier, pathology or other 
investigations are rarely undertaken until 
travellers return home. Faeces is a challenging 
specimen for the laboratory because there are 
large amounts of normal bacterial flora and 
many potential pathogens. Travellers’ 
diarrhoea caused by toxigenic E. coli strains 
are not detected by routine laboratory 
analysis but over 90% of other significant 
bacteria are isolated on the first faecal 
specimen submitted to the laboratory (Table 
1). Three faecal specimens are still 
appropriate when looking for ova, cysts and 
parasites because of their intermittent 
excretion. Testing for protozoa and other 
parasites is more useful in the returned 
traveller with bowel disturbance than in those 
with acute gastroenteritis. Travellers with 
persistent diarrhoea for more than one to two 
weeks should be investigated.

 References
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 Table 1.  Relative occurrence of recognised faecal pathogens in 7286 faecal specimens* 

Organism Frequency (%)**

Campylobacter sp. 4.2

Rotavirus 2.4

Blastocystis hominis 2.4

Mixed nonpathogenic amoebae, worms, ova, others 2.1

Giardia lamblia 1.5

Salmonella sp. 1.3

Clostridium difficile 1.2

Cryptosporidium sp. 0.6

Entamoeba histolytica 0.5

Shigella sp. 0.2

Aeromonas sp. 0.1

Cyclospora 0.1

Pleisomonas sp. 0.1

Yersinia enterocolitica 0

Specimens without detectable pathogens 84.4

 * Toxigenic E. coli strains are not detected by routine laboratory analysis.  
** Total adds up to more than 100% because of specimens with two or more isolates having all isolates included. 

Table 2.  Homemade oral rehydration solutions

Recipe 1 
Mix together: 
240 mL (1 cup) fruit juice 
2.5 mL (1/2 teaspoon) honey (pasteurised) 
0.5 mL (1/8 teaspoon) salt 
1 mL (1/4 teaspoon) baking soda

Recipe 2 
Mix together: 
1 L purified water 
5 mL (1 teaspoon) salt 
40 mL (8 teaspoons) sugar

Travellers’ diarrhoea in general practice continued



87

 RECOMMENDED ANTIMOTILITY AGENTS 
AND ANTIBIOTICS

 The severity of the symptoms of travellers’ 
diarrhoea can be reduced by antimotility 
agents. Antibiotics can reduce the duration 
and severity of symptoms but should be used 
only in more severe cases.

 Antimotility agents

 Mild, moderate and severe diarrhoea

 Loperamide (Gastro-Stop, Harmonise, 
Imodium)

> 4 mg initially and then 2 mg after each loose 
stool (maximum 16 mg daily)

> contraindicated in pregnancy, breastfeeding 
and children under 12 years

> precautions include fever, bloody diar-rhoea 
and use for more than 48 hours

 

 Antibiotics

 Moderate to severe diarrhoea where  
Gram-negative infection is presumed 

 Norfloxacin (Insensye, Norflohexal, Noroxin)

> 800 mg single dose or 400 mg twice daily for 
five days

> contraindicated in pregnancy and children 
under 16 years, although benefits when used 
for one to three days in children with severe 
travellers’ diarrhoea far outweigh its risks

> an alternative recommended fluoroquinolone 
is ciprofloxacin (C-Flox, Ciproxin) 

 Azithromycin (Zithromax)

> 1000 mg single dose or 500 mg (5 to 10 mg/kg 
in children) daily for five days

> is an alternative for use against quinolone-
resistant bacteria

 Trimethoprim plus sulfamethoxazole 
(Bactrim, Cosig Forte, Resprim, Septrin)

> 320 mg trimethoprim plus 1600 mg 
sulfamethoxazole single dose or 160 
mg trimethoprim plus 800 mg sulfamethox-
azole twice daily (8/40 mg/kg per day for 
children) for three days

> resistance is widespread

 Giardiasis

 Tinidazole (Fasigyn, Simplotan)

> 2 g as a single dose

 Metronidazole (Flagyl, Metrogyl, Metronide)

> 2 g daily (30 mg/kg per day for children) for 
three days

Travellers’ diarrhoea in general practice continued
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 Tuberculosis (TB) is one the world’s most 
common and serious diseases with the WHO 
estimating 8 million new cases and 2 million 
deaths per year1. Australian GPs need to be 
aware of the risk for specific subgroups in the 
country, and for travellers going out to areas 
of high risk. 

 The disease is not common in Australia with 
the majority of cases being imported. Of the 
approximately 1,000 cases per year notified in 
Australia, approximately 80% occur in 
migrants, notably from Asia, south and east 
Europe and the Pacific Islands, the rest 
occurring in indigenous and immuno-
compromised Australians. The Victorian 
Department of Human Services last year 
released revised draft guidelines for the 
management, control and prevention of 
tuberculosis (TB)2, which are in accordance 
with the national TB Strategic Plan1 and with 
current NHMRC recommendations3.  
Of note for general practitioners, BCG (Bacille 
Calmette-Guerin) vaccination is not 
recommended for routine use in the adult 
population (2,3). Recommendations for 
vaccination are limited to specific individuals 
or groups who are at high or potentially  
high risk. 

 Tuberculosis is caused by an acid-fast aerobic 
bacterium, usually Mycobacterium 
Tuberculosis, with approximately 60 – 70% of 
notified disease in Australia being from 
pulmonary disease3. The disease is spread 
through aerosol droplets with the risk of 
either asymptomatic latent infection or frank 
disease, which may occur much later. The 
disease can affect any body tissue, but miliary 
and meningeal disease are the most serious 
forms, especially in children.

 The BCG vaccine was developed early last 
century and is derived from a live attenuated 
form of m. Bovis. There are a number of well-
recognised disadvantages to vaccination, 
including the following:  

> The efficacy of vaccine in low incidence 
populations is in doubt

> May confer a false sense of protection 

> Confounds interpretation of Mantoux test

> Risk of significant side effects including  
local and disseminated reactions 

> Contraindicated in immunosuppressed, 
pregnancy (or chance of pregnancy),  
previous TB, febrile, generalised skin disease,  
Mantoux test positive

> Scarring at vaccination site

 A 1985 study confirmed that mass vaccination 
programs in low incidence communities did 
not confer significant long term protection5. In 
view of the above, vaccination is not 
recommended for the general population. 

 However, because BCG vaccination may 
confer some immunity especially for miliary or 
meningeal TB6, vaccination continues to be 
recommended for a number of subgroups if 
living in areas of high risk (prevalence › 100 
per 100,000). These include:

> young children (‹ 5 years) travelling to high 
risk countries for more than a few weeks

> young children living in a house with 
unscreened visitors from high risk countries 

> indigenous Australian neonates

 The vaccine may be considered for  
the following groups:

> health care workers if at high  
occupational risk

> long-term travellers of any age to areas  
of high risk 

 Mantoux testing must always be performed 
prior to BCG vaccination, unless the individual 
is less than 6 months of age and has had no 
risk of exposure to TB. The test is a measure 
of tuberculin sensitivity, with a positive result 
following BCG vaccination or with either latent 
or frank disease. False positive and negative 
results may occur. Testing needs to be 
performed to identify any person who might 
be at an increased risk for TB. Testing can be 
performed by general practitioners and also 
by pathology nurses. However, testing is best 
done at an authorised TB vaccination clinic 
where staff are familiar with the technique 
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and able to perform BCG vaccination on  
the return visit if indicated. 

 The QuantiFERON–TB assay may replace 
Mantoux testing in the future. This 
quantitative test measures cytokine gamma 
interferon produced by lymphocytes 
senstitised to mycobacterium proteins. The 
test avoids problems with injection technique, 
subjective interpretation and a repeat visit to 
measure the response.    

 In general practice, Mantoux testing is 
performed to exclude a positive reaction, 
which would then necessitate referral to a 
respiratory physician for further assessment 
and follow up. Travellers should be advised to 
avoid close contact with known TB patients. 
Rather than vaccination, it is generally 
advised that higher risk groups likely to be 
exposed to TB (such as health care workers, 
humanitarian aid workers, missionaries etc) 
be offered Mantoux testing before and after 
their trip. Annual or biannual testing is offered 
to health care workers and others who are at 
continued long term risk. 

 The actual risk of contracting TB on 
commercial aircraft is very low and 
comparable to travel on other public 
transport7. Known cases of active TB need to 
be notified so that appropriate contact tracing 
can be implemented. Travellers with active  
TB are able to travel on aircraft providing a 
number of criteria are met and are advised  
to seek expert advise in conjunction with  
their treating doctor from the local state  
TB program. 
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 The Centers for Disease Control and 
Prevention’s (CDC) recommendations for 
yellow fever vaccination were recently 
broadened to include all areas where there  
is a risk for yellow fever virus transmission. 
New recommendations do not make a 
distinction between “yellow fever-infected 
areas” and “yellow fever-endemic zones.” 
Yellow fever-infected areas, by World Health 
Organization criteria, are areas reporting 
yellow fever cases. CDC defines yellow fever-
endemic zones as areas reporting cases but 
also includes areas where a competent vector, 
nonhuman primates, and the ecological 
conditions for yellow fever virus transmission 
exist. Because there is a potential for 
infection for travellers to either endemic or 
infected zones, the best protection is to be 
vaccinated when visiting such areas. It is 
important to emphasise that 
Australians returning from overseas endemic 
areas are required to carry a current 
International Certificate of Vaccination against 
Yellow Fever in order to avoid a quarantine 
procedure. Vaccination needs to be given for 
either health protection or to satisfy 
international legal requirements. 

 Yellow fever vaccine contains live virus and is 
therefore contraindicated in pregnancy, under 
9 months of age, immune suppression and 
egg allergy. Immediate hypersensitivity 
reactions including anaphylaxis are well-
recorded and therefore the patient should  
be monitored for at least 30 minutes post 
vaccination, and the patient advised to avoid 
air travel and remain within easy reach of a 
medical facility for up to 10 days. Vaccines 
related viscerotropic and neurotropic disease 
have recently been increasingly reported with 
28 deaths reported in the last few years. The 
risk of this appears to be increased with older 
age groups and is therefore thought to be 
immune-suppression related. 

 The most current information on yellow 
fever vaccination recommendations by 
country can be found on the CDC website: 
http://www.cdc.gov/ncidod/dvbid/
yellowfever/index.htm

 COUNTRIES IN YELLOW FEVER  
ENDEMIC ZONE

 Africa

 Angola
 Benin
 Burkina Faso
 Burundi
 Cameroon
 Chad
 Central African Republic
 Congo
 Cóte d’Ivoire
 Democratic Republic of Congo
 Ethiopia
 Equatorial Guinea
 Gabon
 Gambia
 Ghana
 Guinea
 Guinea-Bissau
 Kenya
 Liberia
 Mali
 Mauritania
 Niger
 Nigeria
 Rwanda
 Sao Tomé & Principe
 Senegal
 Sierra Leone
 Somalia
 Sudan
 Tanzania
 Togo
 Uganda

 South/Central America and Caribbean

 Argentina (northeastern forest)
 Bolivia
 Brazil
 Colombia 
 Ecuador
 French Guiana
 Guyana
 Panama
 Paraguay
 Peru
 Suriname
 Trinidad and Tobago
 Venezuela

Yellow Fever
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 Steps to take for yellow fever vaccination:

1.  Ascertain if traveller will be traveling to or 
in transit through a yellow fever endemic 
country. This includes cruise ship trips even if 
in port only.

2.  Exclude contraindications - egg or other 
constituent (neomycin, polymyxin) 
anaphylaxis, age ‹ 9 months, immune 
suppression (chemo, HIV, thymus disorder  
or dysfunction etc), pregnancy esp  
first semester.

 NB If egg allergy suspected, give 0.1ml  
test dose intradermally, observe 30 minutes, 
proceed if no problems. NHMRC approves 
vaccine to 6 months. In HIV, CD4 count needs 
to be › 200mL. Discuss relative risks with 
patient eg pregnancy and going to Nigeria  
to live. Otherwise, consider waiver  
certificate or letter.

3.  Ensure adrenaline and resuscitation 
equipment (O2, ventilation bag) is available  
at all times.

4.  Vaccinate 0.5ml all ages (can use with 
any typhoid Vi vaccine) and observe for  
30 minutes. Other live viral vaccines ideally 
can be given on the same day or 3 - 4 weeks 
apart, unless time is short.

5.  Complete International Certificate according 
to WHO specifications and advise patient to 
carry with passport at all times.

 References:

 www1.health.gov.au/immhandbook/

 www.cdc.gov/travel/diseases.htm#yellow

 www.who.int/ith/
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 This is a model of a YF certificate from the 
WHO publication “International Travel and 
Health” emphasising the relevant features 
necessary for the certificate to be accepted  
by international authorities.
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 Travellers of all ages are increasingly 
accessing high altitude areas. It is important 
that general practitioners are able to advise 
their patients on minimising problems 
associated with high altitude. One such 
problem is acute mountain sickness (AMS, 
altitude sickness), which may range in 
presentation from mild through to 
severe symptoms and is responsible for a 
number of deaths each year. The symptoms 
and especially the severe forms are 
completely preventable. The risk of acute 
mountain sickness increases with both high 
altitude and rapid ascent to high altitude. It is 
more likely to occur in travellers who ascend 
rapidly to heights above 2400 m, 
and especially above 3400 m. Those who 
drive or fly in are more at risk than those who 
walk in, ascending slowly. Popular tourist 
spots that are areas of risk include the Andes 
in Peru and Bolivia, the Himalayas in Nepal, 
Mount Kenya and Mount Kilimanjaro in Africa 
and the Rockies in the USA and Canada.1

 Studies report the prevalence of acute 
mountain sickness as 15 to 30% in skiers in 
the Colorado Rockies and up to 50% in 
trekkers through Nepal.2 However, the use of 
medications is generally not needed, other 
than in the serious presentations. 
Prophylactic medications are generally 
restricted to individuals with a past history of 
acute mountain sickness or those who have 
to ascend suddenly to a high altitude.

 Symptoms

 The mild form of acute mountain 
sickness presents as a combination of loss of 
appetite, dizziness, nausea and vomiting, 
headache, lassitude, decreased exercise 
tolerance and insomnia.3 The more serious 
malignant acute mountain sickness is 
potentially fatal and has two forms:

> high altitude pulmonary oedema (HAPE), 
which presents with breathlessness even at 
rest, increased pulse and respiration rates, 
dry cough or frothy white or blood-stained 
sputum, and blue lips

> high altitude cerebral oedema (HACE), which 
presents with unsteadiness of gait, erratic 
behaviour and impaired consciousness. HACE 
can progress to coma and death, and can 
occur with or without HAPE. Other problems 
that can occur at high altitude include 
peripheral oedema; it can occur alone but 
may progress to acute mountain sickness. 
Some people can develop high altitude 
retinopathy (retinal haemorrhages). These 
haemorrhages may occur with or without 
macular involvement and so are not always 
symptomatic.4

 Cause

 Acute mountain sickness is caused by 
inadequate oxygen reaching the brain and 
muscles, although the precise mechanism is 
not completely understood.5 Increasing 
altitude results in a fall of inspired pO2, 
arterial pO2 and arterial O2 saturation. 
Relative hypoventilation and sleep 
disordered breathing which occur at high 
altitude, contribute to pulmonary 
vasoconstriction and pulmonary hypertension, 
with consequent pulmonary oedema. Fluid 
retention and increased intracerebral fluid 
volume lead to cerebral oedema. One recent 
study reported that HAPE susceptible 
climbers had higher pulmonary artery 
pressures at altitude compared with their 
HAPEresistant counterparts.6 Another study 
reported that clearance of alveolar fluid is 
defective in HAPEsusceptible individuals and 
that salmeterol (a beta agonist which affects 
sodium transport) may be a helpful 
prophylactic in these individuals.7 
Intracapillary pressure may force the 
basement membranes apart, with 
consequent protein and fluid leakage, and a 
similar process may occur with HACE.4

 However, apart from a past history of 
acute mountain sickness and ascent to very 
high altitudes (over 3000 m), there are no 
real predictors for who is at risk. Extreme 
fitness, paradoxically, is associated with 
increased incidence of acute mountain 
sickness, possibly because the climber can 
achieve greater heights more quickly, 
although other factors have been implicated.

Acute mountain sickness 
 Most life-threatening altitude sickness is  

due to ascending with recognisable symptoms.  
Here is how to advise the intending high 
altitude traveller.
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 Prevention and treatment

 It is a key point that most life-threatening 
altitude sickness is due to ascending with 
recognisable symptoms,4 and therefore 
travellers should be advised not to ascend  
if symptoms are present, and to descend if 
symptoms are worsening or not resolving. 
Graded ascent with time for acclimatisation  
is recommended.

 The next page summarises prevention and 
treatment, including the medications used. 
Acetazolamide (Diamox) works by inhibiting 
carbonic anhydrase. The consequent 
bicarbonate excretion acts as a diuretic, thus 
reducing fluid retention, and also causes a 
metabolic acidosis, which stimulates 
ventilation. These processes effectively help 
the acclimatisation process and thus reduce 
symptoms in most individuals. People with a 
known sulfonamide sensitivity should not 
take acetazolamide. Dexamethasone 
(Dexmethsone) is used in sulfa-allergic 
individuals and for the treatment of more 
severe cases. Nifedipine can be used for 
HAPE. Symptomatic treatment includes 
aspirin and prochlorperazine (Stemetil, 
Stemzine). The use of frusemide is 
controversial because of the risk of  
hypovolaemia and hypotension.

 A number of other conditions may be 
exacerbated by high altitude - for example, 
ischaemic heart disease, chronic airways 
disease, epilepsy, sickle cell disease, 
polycythaemia, diabetes and probably 
pregnancy. These conditions may complicate 
recognition of symptoms of acute mountain 
sickness, although they can usually 
be differentiated.

 Key points

> The risk of acute mountain sickness increases 
with altitude, particularly with  
rapid ascent to high altitude.

> Ensure that travellers know the early 
symptoms.

> Recommend graded ascent, with time for 
acclimatisation.

> The traveller should not ascend if any 
symptoms are present.

> Descent is necessary if the symptoms 
continue to increase while the traveller is 
resting at a particular altitude.

> Illness at altitude is considered to be acute 
mountain sickness unless clearly otherwise.
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 PREVENTION AND TREATMENT OF ACUTE 
MOUNTAIN SICKNESS

 Prevention

 Advise the high altitude traveller about 
the following preventive measures:

> The key is gradual and slow ascent to allow 
the body to acclimatise.

> Spend a few days below 2400 m before 
ascending higher.

> The altitude at which you sleep is more 
important than that at which you spend the 
day - ‘climb high and sleep low’.

> Limit your ascent to 300 m per day (that is, try 
not to sleep at an altitude 300 m higher than 
that of the previous day).

> Have a rest day for each extra 1000 m.

> Drink at least 4 L of fluid daily.

> Restrict your intake of alcohol and sedatives.

> If you have possible symptoms of acute 
mountain sickness, tell someone and rest at 
the same altitude for an extra day or descend 
if the symptoms are severe.

> Use prophylactic medications if you have had 
acute mountain sickness in the past or if you 
are forced to make a sudden ascent.

> Try to travel with an experienced mountain 
climber or guide.

 Treatment

> If the symptoms are mild, rest the patient  
at the altitude reached or lower. Descend  
if the symptoms are more than mild; 
immediate descent is necessary if the 
symptoms are severe.

> Place the patient in a portable hyperbaric 
(Gamow-type) bag fitted with a foot pump (to 
increase the atmospheric pressure equivalent 
to a 1000 m descent).

> Give oxygen (2 to 4 L/min).

> Give medication.

 Medications

 Acetazolamide (Diamox) tablets

> Treatment: 125 to 250 mg twice a day for 
moderate acute mountain sickness, with or 
without dexamethasone.

> Prevention: 125 to 250 mg twice a day starting 
the day before ascent and for at least five days.

 Side effects include tingling, 
gastrointestinal upset and increased 
urination. 

 Do not use acetazolamide if the patient is 
allergic to sulfa drugs.

 Dexamethasone tablets or injection

> Treatment: 8 mg stat, followed by 4 mg  
every 6 hrs.

> Prevention: 2 to 4 mg every 6 hours from the 
day of ascent continued for three days and 
then the dose tapered off over five days.

 Nifedipine tablets

> Treatment for HAPE (along with oxygen, 
descent and evacuation): 10 to 20 mg 
sublingually, then 20 mg orally every 6 hours.

Acute Mountain Sickness continued
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 Children generally adapt well to the 
change involved in travel, but they still must 
have their specific needs met. They don’t have 
experience in dealing with new and often less 
safe situations, so one of the most important 
pieces of advice a general practitioner can 
give a patient intending to travel with a child 
is to ensure the child is never left alone.

 In general, children are more prone to illness, 
but they can recover amazingly quickly. 
Examples of common problems include 
respiratory, gastrointestinal and skin 
infectious, trauma, sunburn and insect bites. 
Two infectious diseases deserving special 
mention are diarrhoea and malaria.

 Diarrhoea

 Children, particularly babies, are very 
susceptible to dehydration from fluid loss. 
Advise parents that prevention depends on 
careful attention to hygiene such as washing 
or wiping hands, choice of food, and use of 
bottled or boiled water if necessary. An oral 
rehydration solution (such as Gastrolyte, 
Pedialyte or Repalyte New Formulation) is the 
preferred treatment. Alternatives are: 
additional water; juices or lemonade diluted 
as one part to four parts water; or one level 
teaspoon of table sugar in 120 mL water. 

 The recommended daily fluid intake for 
babies up to 2 months old is 600 mL, for 
those aged 3 to 6 months it is 1000 to 1400 
mL, and for children over 6 months old it is 
1400 to 2400 mL. More fluid will be necessary 
for more severe disease. Indicators of 
significant dehydration are dry nappies due to 
poor urine output. Breast feeding and formula 
feeding should continue; however, dairy food 
should be excluded from the diet until there 
has been a normal bowel motion. Frequent 
small sips of fluid should be attempted if 
there has been vomiting.

 Foods that may be eaten include simple 
starchy foods such as cooked rice, 
vegetables, toast or plain biscuits with a little 
jam or honey (no butter or margarine), soups, 
mashed potatoes or stewed apple.

 

 The following drugs should be avoided in 
children because of side effects: prochlorpera
zine (Stemetil, Stemzine), metoclopramide 
(Maxolon, Pramin), diphenoxylate (Lofenoxal, 
Lomotil) and loperamide (Gastro-Stop, 
Imodium). Alternatives are the older 
antihistamines, such as pheniramine (Avil, 
Fenamine) or promethazine (Phenergan). 
Ginger tablets have been used by many 
with good effect.

 Parents should seek help for an unwell baby 
or child especially if there is no improvement 
after a day. Danger signs requiring immediate 
medical attention include very high fever 
(more than 39°C), bleeding, dehydration and 
inappropriate drowsiness.

 Malaria

 Malaria is potentially fatal, especially 
Plasmodium falciparum malaria in children as 
they have a higher risk of contracting cerebral 
infection. Any fever in a child who has been to 
a malarious area should be suspected as 
malaria until proven otherwise. 

 The best protection for children is to avoid 
travel to malarious countries or areas. If travel 
cannot be avoided, risk reduction to all insect-
borne disease rests on avoiding being bitten.

> Mefloquine (Lariam) may be preferred for 
younger children as it is a just a once weekly 
dose, and neuropsych problems tend not to 
occur in children. It is not approved for use in 
children in Australia in children under 45 kg, 
although WHO recommend down to 5kg, and 
this latter is followed by most travel clinics.

> Atovaquone/proguanil (Malarone Jnr) can be 
used down to 2 years of age and is becoming 
increasingly popular despite its price, partly 
due to its low side effect profile, and partly 
because it need only be taken for 7 days after 
leaving the malarious area.

> Chloroquine (Chlorquin) tablets are safe in 
children. The dosage is 5 mg/kg per week.

Travelling with children 
 Travelling with children can be both rewarding 

and exhausting. Helping parents to plan 
ahead can make all the difference between an 
enjoyable or a spoiled trip.
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> Proguanil (Paludrine) is safe in children.  
The dosage is two 100-mg tablets daily, 
commencing two days before and for four 
weeks after exposure to a malarious area.  
It is taken in conjunction with weekly 
tchloroquine. In children younger than 14 
years, the dosage is 3.5 mg/kg daily.

> Doxycycline is contraindicated in children less 
than 8 years old, to avoid tooth and  
bone effects. 

 Vaccinations

 The current Australian NHMRC 
recommendations should be checked and 
followed as a matter of routine even for less 
exotic destinations. All too often travellers are 
told they ‘don’t need anything’ for 
destinations such as the USA. Varicella 
vaccine should also be considered.

 Other vaccines are discussed in the 
following paragraphs. There are several 
contraindications to some of these vaccines 
being administered at the same time, so for 
the less common ones the appropriate 
vaccination plan should be carefully 
discussed well before the travel date. 
This particularly applies to the live vaccines 
such as yellow fever, oral typhoid and BCG. 
Hepatitis A vaccine (Havrix Junior, 
Vaqta Paediatric/Adolescent) is recommended 
for all children over 2 years of age travelling 
to areas of risk. It is often best given as a 
combination preparation with hepatitis B 
vaccine (Twinrix Junior) if the child has not 
been vaccinated with hepatitis B previously 
and time permits. 

 Typhoid vaccine is available as an injectable 
Vivaccine (Typherix, Typhim Vi) suitable for 
use over 2 years of age. It will soon be 
available as a useful combination with 
hepatitis A vaccine. The oral vaccine (Vivotif ) 
is often used; however, it is approved only for 
ages 6 years and older. A full four-dose 
regimen is recommended for children, to give 
maximal protection.

 Yellow fever vaccine (Stamaril) is approved 
from the age of 6 months for travellers at risk 
or for legal reasons.

 Cholera vaccine is now available as an oral 
form (Orochol) for protection against O1 
Vibrio cholerae. Although not officially legally 
required for any country, it is indicated for 
travellers over the age of 2 years who will 
spend prolonged time in high risk areas.

 Because of the higher risk of cerebral 
tuberculosis, BCG vaccination is 
recommended for all children who will spend 
prolonged time in risk areas or who will be 
staying with known contacts. Mantoux testing 
is mandatory unless the child is 6 months or 
younger and has had no possible contact  
with a TB carrier.

 Rabies is an underestimated risk, especially if 
the children are unable or unwilling to let you 
know they have been bitten. Pre-exposure 
vaccination is recommended for those staying 
for a prolonged time in an endemic area.

 Meningococcal meningitis vaccine 
(Mencevax ACWY, Menomune) is variably 
effective against the different serogroups 
depending on the child’s age. A second dose 
may need to be given if the child is under 18 
months of age or for some special country 
requirements (such as Saudi Arabia for 
pilgrims performing the hajj).

 Similarly, Japanese encephalitis is an 
uncommon but nasty infection. Vaccination 
(JE-Vax) is recommended for prolonged visits 
to endemic areas throughout Asia.
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Travelling with children continued

 ADVICE FOR TRAVELLING WITH CHILDREN

> Rule ‘1’ – children need to be accompanied at 
all times by a family member or trusted friend.

> Vaccinations – make sure these are up to  
date in line with current Australian and 
international recommendations.

> Food and fluid requirements – always carry 
something with you, especially fluids (bottled, 
boiled or treated) in warm areas.

> Clothing – keep changes appropriate to the 
climate (e.g. sun and cold protection).

> Insect protection – use preparations with up 
to 30% DEET for skin, and permethrin-
impregnated external clothing and nets.

 Appropriate malaria tablets may be 
necessary (discuss this with your doctor).

> Very young children should have up to  
10% DEET

> Medical kit – include sunscreen, dressings, a 
thermometer, paracetamol, an oral 
rehydration solution, and an antihistamine for 
allergy, travel sickness and sleep. Mercury 
thermometers are the most accurate, but 
electronic and plastic forehead thermometers 
are almost as good, easier to use and less 
likely to break during travel.

> Entertainment – don’t forget to take books, 
games and toys to amuse your child 
(particularly on long plane, train or car trips).

 

 

 What to do if the child has a high 
temperature or febrile convulsions

> If the temperature is more than 38.5°C, 
paracetamol (Panadol, Tylenol, Dymadon, 
Tempra) or ibruprofen (eg Nurofen) are the 
preferred treatments in doses as shown on 
the bottle or packet. Paracetamol is available 
as syrup, chewable or nonchewable tablets, 
and suppositories. This will lower temperature 
as well as help the child to feel better.

> Undress the child to a nappy only and sponge 
or bathe with lukewarm water. A fan may be 
used unless the child becomes distressed.

> Rest, fluids and treatment of the cause of the 
fever are also important.

> Please check with your doctor if you are  
at all uncertain about how best to care for 
your child.

 In-flight prevention of earache and damage 
to the ear (for adults too!)

> Ensure that a doctor has examined the 
eardrums within a week of the departure 
date. Blocked eustachian tubes are a 
contraindication to air travel.

> Give an antihistamine about one hour before 
actual take-off.

> Get the child to suck on a breast, bottle or 
lolly while the plane is ascending and 
especially when descending because this is 
when ear damage is most likely.

> Methods of opening up the eustachian tubes 
include: swallowing; gently blowing out 
against a blocked nose and closed mouth; 
sucking on menthol or eucalyptus lollies; or 
sniffing small amounts of eucalyptus oil, a 
vapour rub or tiger balm in a handkerchief.

> ‘EarPlanes’ (special earplugs) have been 
helpful for many travellers.

 



104



>

105

 Despite much media speculation, there is still 
much conflicting information about whether 
airline travel per se is an independent cause 
of deep vein thrombosis, or ‘DVT’. This is 
where a clot may form in the legs, sometimes 
without any obvious symptoms, or sometimes 
with pain and swelling. There is a less 
common risk of the clot travelling to the 
lungs, causing shortness or breath and  
rarely death. 

 Whilst DVT’s certainly occur with air travel, 
the vast majority of people flying will not be 
symptomatically affected. In fact, most people 
will be reassured that the currently estimated 
overall risk of death is quite low at 1 in 
100,000. It is also important to be aware that 
DVTs may occur with other forms of travel 
such as by car, bus or train, and may also 
occur without any travel at all. It appears that 
immobility from whatever cause is the culprit, 
rather than anything to do with flying.  
Studies to date have consistently confirmed 
what we already know, that is prolonged 
sitting should be avoided, especially if in 
cramped conditions (Arch Intern Med. 
2003;163:2674-2676). 

 A review article in the British Medical Journal 
pointed out that the so called evidence linking 
airline flying with DVTs is “circumstantial” 
(BMJ 2001;322:188). It is much more 
important for travellers and their doctors to 
be aware of a number of more important 
factors that increase the risk of a DVT, with or 
without flying. This risk increases with age, 
older people being more prone, perhaps due 
to increasing immobility. Smoking and being 
overweight both increase risk and are also 
well known to be associated with increased 
risk of heart and blood vessel disease in 
general. Recent surgery, especially of hip, 
knee and leg surgery or fracture, is a relatively 
common risk, as are varicose veins, pregnancy 
and cancer. The Factor V (five) Leiden gene, a 
relatively recent discovery, is a pronounced 
genetic predisposition to DVT. This should be 
suspected if someone has recurrent DVTs or 
blood clots, or if there is a family history of 
clotting disorders. In this case, a simple blood 

 test can be requested by any doctor to see if 
the person carries the gene or not. 

 Whilst more studies are done to clarify the 
various causes of DVT, there are a number of 
preventive actions intending travellers can 
take. The risk of DVT on aircraft can be 
reduced with maintaining a high fluid intake, 
restricting alcohol, moving the feet and lower 
legs whilst seated, and getting up and moving 
about the cabin at regular intervals. Persons 
at higher risk should consult their travel 
health physician regarding the use of properly 
fitted below knee compression stockings, or 
of medications to reduce the risk of clot 
formation. Contrary to popular belief, aspirin 
has not been shown to be of value for 
prevention of venous disease as its effect is 
mainly on the arterial side of the circulatory 
system. It in fact has been implicated in 
increasing the risk of clots, and is well known 
to increase the risk of bleeding problems. 

  Risk factors:

> Past or family history DVT  
(NB Factor V Leiden gene)

> Malignancy (cancer)

> Recent surgery – especially leg, hip or pelvic

> Overweight 

> Hormone Replacement Therapy, oral 
contraceptive pill (questionable)

> Pregnancy

 Preventive measures:

> Stand up & move around 

> Leg / calf stretching exercises (1 – 2 hourly)

> Maintain adequate fluid intake 

> Restrict alcohol (one or two glasses OK)

> Graded compression stockings  
(for higher risk) 

> Injectable heparin / clexane  
(for very high risk)

> Oral anticoagulation therapy  
(for very high risk)

Deep vein thrombosis
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 The prevalence of barotitis is as high as  
5% in adults and 25% in children. I was 
forcibly reminded of this during a recent 
interstate flight, when two distressed young 
travellers with me suffered the terrible pain of 
a half-hour descent with blocked eustachian 
tubes (Figures 1 and 2). Although aircraft 
usually descend slowly to give our ears time 
to adjust to the pressure changes, sometimes 
this is just not slow enough to prevent  
ear damage.

 In general practice, ear pain is a 
medical emergency for a young child, and 
although there are a number of preventive 
activities (see the box on this page), these 
don’t always work. However, the good news is 
that at the airport shop I purchased a simple 
device which completely prevented further 
discomfort to these young passengers for the 
remainder of the trip that night. I believe that 
anyone who suffers from or advises travellers 
with ear pain needs to know about this clever 
technological advance in ear care. EarPlanes® 
are a new type of earplug developed by the 
prestigious House Ear Institute in the United 
States. They consist of a tiny ceramic pressure 
regulator inside a silicone tube. The silicone 
section has four circumferential rings which 
provide a comfortable yet tight seal between 
the product and the ear canal. The ceramic 
pressure regulator is a controlled porosity 
filter, with one end exposed to the cabin and 
the other end to the sealed space between 
the earplug and the eardrum. The filter acts as 
impedance that more slowly allows the air 
pressure to regulate. This alters the 
passenger’s middle ear ‘experience’ from an 
abrupt painful descent to a more gradual, 
pain-free lessening of pressure which 
continues well after the aircraft has landed. 

 

 EarPlanes are designed for all aircraft 
travellers, whether they have sensitive ears or 
are suffering from an upper respiratory tract 
infection or allergy. The product comes in an 
adult size, and a paediatric size for children 
aged 1 to 11 years. While they are not 
recommended for severe disease, and of 
course no claim is made that they work for 
everyone, they are definitely worth using for 
most people. They have a recommended 
retail price of about $16 and are available 
from travel clinics, airport outlets and  
some pharmacies.

 A recent survey of Australians intending to 
travel overseas confirmed that one-third seek 
pre-travel health advice from their general 
practitioner. Two of the most important things 
a general practitioner can do are to review the 
traveller’s relevant medical history and 
perform a general examination, including 
inspection of the ears.

 Simple things such as removal of wax will 
prevent the discomfort of a blocked external 
canal, and intercurrent otitis media infections 
can be treated. Otitis media is considered a 
contraindication to travel by airline 
companies, and travellers should be  
advised to defer travel until eustachian  
tube function normalises.

 Barotrauma is the term used to describe 
injury associated with air pressure changes in 
gas trapped in body cavities. When the middle 
ear is involved, the terms ‘aerotitis media’, 
‘barotitis media’ or just ‘barotitis’ are used. 
The middle ear is most commonly involved 
because of eustachian tube dysfunction 
associated with upper respiratory tract 
infections or allergy causing congestion of the 
mucosal opening. Varying grades of tympanic 
membrane damage can occur, from mild 
redness of the eardrum to perforation with 
exudate. Symptoms may include 
mild discomfort through to severe pain, 
vomiting, dizziness, tinnitus and temporary 
(sometimes permanent) hearing loss.

 

Ear pain during flight
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 The eustachian tube acts as a ‘flap valve’,  
the normal function of which is to allow 
pressure equalisation on each side of the 
tympanicmembrane. During aircraft ascent, 
ambient air pressure slowly decreases, 
causing the tympanic membrane to bulge 
outwards. When the pressure reaches 15 
mmHg (at about 120 m), a normally 
functioning eustachian tube opens and 
the pressure equalises. On descent, the 
reverse occurs, but the flap valve may not 
always open habitually in many people who 
fly, especially children. Aircraft passengers 
begin to experience pain from 60 mmHg, and 
at 90 mmHg the eustachian tube locks up, 
thus preventing equalisation. At between 100 
and 500 mmHg, the tympanic membrane 
ruptures with sudden relief of pain but other 
symptoms may persist. A serous otitis may 
develop and persist over the next few days, as 
well as subsequent infection. On examination, 
the tympanic membrane will be retracted and 
inflamed in varying degrees, fluid bubbles 
may be seen, and there may be perforation 
with or without blood, although this can be as 
small as a pinhole and easily missed. 
Treatment is with decongestant and 
antibiotic medications, hot steamy drinks  
and inhalations, and regular Valsalva 
manoeuvres. If perforation has occurred,  
the drum should be kept dry and systemic 
antibiotics prescribed.

 PREVENTION OF BAROTITIS IN  
CHILDREN AND ADULTS

> Ensure that the eardrums are examined within 
a week of the traveller’s departure date.

> Suggest use of decongestant/antihistamine 
over-the-counter preparations (oral and/or 
nasal sprays).

> Advise the passenger to try the following 
during aircraft descent:

 – Stay awake (eustachian tubes do not open 
well during sleep)

 – Yawn or make chewing movements (with or 
without food)

 – Swallow fluids, e.g. suck on a breast (babies 
only!), bottle or lolly (especially menthol or 
eucalyptus lollies)

 – Inhale aromatic compounds with 
eucalyptus or menthol

 – Do the Valsalva manoeuvre (blowing out 
against a blocked nose and closed mouth)

 – Do the Frenzel manoeuvre (Valsalva and 
swallowing simultaneously).

> Suggest use of ‘EarPlanes’ during flight.

> Refer for tympanostomy (grommet) tube 
insertion if the case is urgent or the pain is 
severe and recurrent.

Ear pain during flight continued
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 Definition

 Jet lag is the term used since jet flight began 
in the late 1950’s to describe the symptoms 
associated with rapid transmerepelian travel 
across multiple time zones. The symptoms are 
differentiated from those of travel fatigue in 
that they occur with travel across time zones, 
rather than with flights of the same length but 
along the same merepelian1. Typically, but not 
always, the symptoms are worse when 
travelling east and increase with the number 
of time zones travelled. As many as 94% of 
travellers suffer from jet lag, and 45% 
describe the symptoms as severely 
bothersome2.

 Symptoms

 The main symptoms of jet lag include fatigue, 
malaise, sleep disturbance with nocturnal 
insomnia or restlessness and episodic 
daytime drowsiness, impaired mental and 
physical performance and altered 
physiological function (see box 1). With rapid 
time zone changes, it can take several days to 
adjust to local time, generally at a rate of one 
hour per day. 

 Cause

 The cause of the symptoms is the result of 
desynchronisation of the body’s natural 
biorhythms with the local destination times. 
This particularly applies to the circadian 
rhythms or ‘body clock’, which regulates, the 
natural cycles of temperature, blood pressure, 
sleep-wake times, hormone levels and a 
range of other metabolic functions. 

 It has been recognized for some time that 
human circadian rhythm is longer than 24 
hours, however a number of external 
synchronizing cues or ‘zeitgebers’ adapt us to 
the shorter 24 hour time schedule. The most 
powerful zeitgeber is light, which via the 
retina and suprachiasmatic nucleus, 
suppresses the release of melatonin from the 
pineal gland. The amount of light needed is at 
least 3000 lux, equivalent to an overcast day, 
and much greater than general office 
illumination2. This fact has spawned a 
plethora of various websites with various 
light-producing devices all claiming to 

drastically reduce the symptoms of jet lag. 
Some will even let you calculate a program to 
reduce jet lag for your next flight (http://
www.bodyclock.com/). Whilst the scientific 
validity of many of these sites and devices are 
unclear at this time, web surfing makes for 
great entertainment in this area. 

 Strategies to minimise Jet Lag

 Jet lag can be minimised in three ways: 
minimise sleep deficit, maximise alertness 
and promote synchronization of circadian 
rhythms2. 

 Prior to flying

> Get a few good nights sleep prior to the 
departure date

> Try to nap in the afternoon, if prior to  
a night flight

> Schedule shortest most direct flights 

> Schedule during home time daytime  
if possible

 During the flight

> Live on destination time as early as possible – 
set watch to destination time, take meals and 
sleep times as per destination time 

> For very short trips ie of a few days, stay on 
home time

> Avoid stimulants eg caffeine

> Avoid dehydration with adequate fluids, and 
limit alcohol intake

> Consider a short-acting hypnotic

 At the destination

> Sleep at local night time

> Consider a short-acting hypnotic for the first 
few nights if needed

> Take short (‹one hour) ‘power naps’ during 
day if needed

> Stay in sunlight if possible

> Exercise during first part of day (avoid prior to 
bedtime)

> Stimulants ie caffeine during the first part of 
the day (avoid ‹ 6 hours prior to bedtime)

Jet Lag



110

 Bright light is the most effective zietgeber, 
although is best avoided in the morning after 
eastbound flights, as early morning exposure 
to bright light advances the body clock 
(shortens the normal circadian cycle). Evening 
light exposure lengthens the normal circadian 
cycle and so is best avoided after crossing 
more than 9 time zones in either east or 
westbound flights2. Bright light has the least 
effect in the middle of the day and time 
exposures as short as 30 minutes are as 
effective as longer exposures3. 

 Melatonin (N-acetyl-5-hydroxytryptamine) has 
recently been shown to be effective in most 
studies in preventing or minimizing jet lag4. 
Melatonin taken in the afternoon will cause a 
phase advance, whereas if taken in the early 
morning will cause a phase delay3. The 
synthetic form (as opposed to pineal gland 
extract) is probably safe in the short term 
although it appears that there are no 
standards as yet in the amount of active 
substance per claimed dosage. It has been 
estimated that up to 50% of travellers would 
benefit from the use of melatonin, however, 
there have been no large RBTs confirming 
safety or efficacy to date. Side effects may 
include mild sedation, headache/migraine, 
nausea and light-headedness. Case reports 
have suggested avoiding the use of melatonin 
in people with epilepsy or on warfarin4 and 
more studies are also needed on its other 
properties including antioxidant effect, 
immune and pituitary function5. It is 
important to note the medication may need to 
be taken at different times of the day in order 
to work effectively and avoid unwanted 
sedation at inconvenient times. Despite the 
medication not being licensed in the western 
world, and despite all the concerns above, the 
drug is sold as a vitamin product overseas 
and is available via the web so large numbers 
of people manage to successfully access this 
medication for use in overseas travel. 

 

 Aside from the other zeitgebers listed in Box 
2, there are a huge number of alternative 
proffered remedies which lack scientific proof 
but which may help the user attain a preferred 
state of equilibrium, or at least some 
enjoyment, thus taking their mind off their 
symptoms. These remedies include massage, 
hot baths, crystals and aromatherapy. 
Providing there is little possibility of harm, 
few doctors would deny their patients  
these strategies. 

 Box 1 - Symptoms of Jet Lag

 fatigue

 sleep disturbance (sleep-wake cycle reversal)

 malaise

 irritability 

 poor concentration

 reduced co-ordination and reflexes

 muscle weakness

 headache 

 blurred vision 

 dizziness

 reduced mental acuity 

 reduced physical ability

 altered gastrointestinal and urogenital 
function (anorexia, constipation, diarrhoea, 
nocturnal urinary frequency, decreased libido)

 Box 2 - Zeitgebers (synchronizing cues)

 Light

 Melatonin

 Exercise / physical activity

 Mental activity

 Social cues

 Diets (controversial)

Jet Lag continued
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Jet Lag continued

 Box 3  - Medications and Common Doses 
used for Jet Lag

 Short-acting benzodiazepines – temazepam 
(Normison, Euhypnos, Temaze, Temtabs)  
10 – 30mg 

 Imidazopyrepeline – zolpidem (Stilnox) 
5 – 10mg

 Cyclopyyrolone – zopiclone (Imovane) 7.5mg

 Antihistamines eg diphenhydramine (Unisom 
sleepgels) 50mg, promethazine (Phenergan)  
5 – 75mg depending on age, trimeprazine 
(Vallergan) 2.5 – 50mg depending on age

 Caffeine (coffee, tea, chocolate, Coca Cola)

 Melatonin (N-acetyl-5-hydroxytryptamine) 
 .5 – 5mg 
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 Motion sickness is a common disorder and 
general practitioners are frequently asked 
about management. The cause is generally 
considered to be a mismatch of vestibular and 
visual sensations. Appropriate management 
includes education, awareness of preventive 
strategies and recommendation of 
appropriate medication. 

 Motion sickness is a clinical condition 
characterised by abdominal discomfort, 
increased salivation, restlessness, nausea, 
vomiting, pallour and cold sweats. This is 
usually accompanied by cardiovascular, 
respiratory, musculoskeletal, sensory, 
performance and emotional responses 
familiar to everybody reading this article. 
Homer and other historical figures have 
described the condition, and in fact the word 
‘nausea’ is derived from the Greek word for 
ship – ‘naus’. Car sickness occurs in 
approximately 58% of children, space-motion 
sickness in 50% of shuttle astronauts, and 
airsickness in 29% of  pilots (Gahlinger). From 
within the normal population, 5% are severely 
affected, 5% minimally, and the remaining 
90% somewhere in between. In other words, 
just about everyone suffers from this 
condition at some time in their life.

 The many different types of travel causing 
motion sickness include travel by sea, air, 
train, car, swing, space, camel and elephant 
(Benson) and in fact virtually anything that 
moves. Other environmental stimuli include 
exposure to artificial environments such as a 
flight simulator, amusement park repeles, 
Planetarium or Imax theatres. A form of 
motion sickness occurs once exposure has 
ceased, such as sailors returning to dry land 
and is known as ‘mal de débarquement’. 
Symptoms can even occur looking down a 
microscope at a moving slide, which may 
explain this author’s aversion to histology 
practical sessions in medical school.

 Susceptibility appears to be increased with 
recent ingestion of food, in aerobically fit 
men, in women in general especially if near 
menstruation or in pregnancy, the use of the 
oral contraceptive pill, maximal in early teens, 

if predisposed to anxiety, flushing, nausea or 
migraine and more likely in Chinese compared 
to European-Americans (Oosterveld). The 
condition is more common in younger people 
peaking at 12 years, and conversely, motion 
sickness is less common before the age or 2 
years and over the age of 50 years. 

 The symptoms and signs range from mild to 
severe in intensity and arise as a consequence 
of the perception of types of real or apparent 
motion. Aside from man, primates and a 
number of other animal species have also 
been shown to suffer. In all cases, the 
response is a normal result of exposure to an 
abnormal situation or stimulus. 

 The cause of motion sickness has not been 
precisely delineated but is generally 
considered to be a mismatch of vestibular and 
visual sensations. Our perception of 
movement arises from processing information 
derived from visual input, vestibular input and 
our expectations based on experience. The 
vestibular input system includes the 
semicircular canals, which detect angular 
acceleration, and the otolith organs, which 
sense translational acceleration. 

 Symptoms occur usually with acceleration in a 
direction perpendicular to the longitudinal 
axis of the body, thus explaining why head 
movements away from the direction of motion 
are so provocative. Vertical oscillatory motion 
(appropriately called “heave”) at a frequency 
of 0.2 Hertz is most likely to cause motion 
sickness and would be experienced onboard a 
ship with a roll rate of 5 seconds. The 
incidence of motion sickness is much less at 
higher frequencies, thus explaining why 
symptoms are more common repeling on 
camels and on ships, but not on horseback 
nor windsurfing (Gahlinger).

 “Everyone has a treatment,  
no-one has a cure”

 It is not surprising that in view of the 
immense range of variability in cause and 
individual susceptibility, published 
randomized controlled trials on therapies for 
motion sickness per se have shown variable 

Motion Sickness
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benefit. However, there is of course  
acceptable evidence for use of medications 
for control of symptoms of motion sickness.  

 The vomiting centre is triggered in part as a 
result of high levels of dopamine or 
acetylcholine. Therefore, most medications 
used to prevent or treat symptoms target 
these neurotransmitters, and 
sympathomimetic medications are also known 
to help. The medications can be divided into 
antidopaminergic, anticholinergic and 
antihistamine classes. It is vital to be aware of 
the many side effects, precautions and 
contraindications that may occur with any of 
these medications, especially with the 
traveller who will be on an airplane or ship 
and unlikely to be able to access medical care 
readily. The side effects common to all these 
medications and which travellers need to be 
made aware of prior to departure include dry 
mouth, blurred vision, drowsiness, 
exacerbation of prostatic symptoms and  
intra-ocular hypertension. Prochloperazine 
and metaclopamide are especially known  
for causing tardive dyskinesia (or occulygyric 
crisis) in about 1%, and this percentage is 
much higher in children and young adults, 
and more likely to occur with excessive doses. 
It may be prudent to ensure travellers have 
tried these medications prior to use in  
remote areas. As these medications affect  
the central nervous system, consideration 
should be given to interaction with 
concomitant medications.  

 It is therefore important to take into 
consideration each traveller’s individual 
circumstances in deciding which medication 
to recommend. This includes consideration of 
type of travel, length of exposure, past and 
current medical history, age and pregnancy 
status. The traveller’s past experiences need 
to be taken into account and it is important to 
emphasise that if for highly susceptible 
individuals, prophylaxis is preferable to 
treatment. Side effects are not always  

 unwanted, for example it may be appropriate 
to recommend an antihistamine medication 
known to cause somnolence if this is desired, 
or as an aid in drying up a post-nasal drip or 
blocked Eustachian tube syndrome.  

 The most effective preventive medication is a 
mixture of dexamphetamine and scopolamine, 
followed by scopolamine tablets or patch, 
none of which are currently available to 
Australian general practitioners. However, 
travellers often access these medications 
overseas, so it is important to be aware of the 
indications and potential problems. 
Commonly used medications are listed in the 
table “medications for motion sickness” 
(Oosterveld, Gallagher, Sherman)

 Cognitive behaviour therapy (CBT) may be of 
great value for frequent travellers, providing 
they are prepared to put some time and effort 
into working together with an appropriate 
psychologist (Dobie, Oosterveld, Gallagher, 
Sherman). A program consisting of a few 
individual or group sessions is available 
through some psychologists and through 
selected members of the Travel Clinics 
Australia group. 

 Alternative therapies include acupressure  
and ginger, neither of which have been 
consistently shown to be effective on their 
own, nor more effective than prescribed or 
over the counter medications. However, it is 
clear from published trials that some 
travellers do derive benefit from some of 
these therapies.   

 It is worth noting that an early review in the 
Lancet described everything that could be 
carried, worn or swallowed was prescribed for 
motion sickness at some time. Today’s 
traveller alleviates symptoms with a 
combination of preventive strategies (see box) 
and medications. Physiological adaptation 
remains the only other option for the long 
term traveller, until either our bodies mutate 
or someone comes up with alternative  
means of transport. 

Motion Sickness continued
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 How to avoid or minimize motion sickness

> Avoid exposure to causative situation as much 
as possible

> Stay in central location on boat, ship or in 
airplane

> Sit in front seat of car or drive rather than be a 
passenger, or central position in rear seat

> Focus on a stable horizon or external object 

> Avoid jerky, sudden movements when driving

> Eat a light meal and avoid food for 3 hours 
prior to departure

> Avoid heavy meals, dairy products, foods high 
in protein, calories, or salt

> Avoid alcohol, smoking, strong smells 

> Access exposure to cool, fresh air 

> Avoid visual stimuli (eg, reading, watching 
videos) 

> Limit head movements (eg, press head into 
headrest) 

> Lie in supine position, closed eyes

> Habituation, adaptation will occur with 
increasing length of exposure

> Cognitive behaviour therapy with appropriate 
psychologist 

> Medications for prevention and treatment

  MEDICATIONS FOR MOTION SICKNESS

 Antidopaminergics 

 Promethazine HCl (Phenergan, Avomine, Nyal 
Plus, Progan) 

 Adult: 12.5-25 mg qid 
 Child: 5 mg age 2-6, 10 mg age 6 - 12
 Metoclopramide HCl (Maxolon, Pramin)
 Adults over 20 yrs: 10 mg qid 
 Prochlorperazine (Stemetil, Stemzine)
 Adults: 5-10 mg tds

 

 Anticholinergic 

 (Scopolamine HBr tablet or patch – not 
currently available in Australia)

 Hyoscine HBr (Kwells)
 Adult: 0.3 mg qid
 Child: _ tab 2 – 7 yrs, _ tab › 7 yrs 

 Antihistamines 

 (Meclizine HCl tablet  – not currently available 
in Australia)

 Cyclizine 50 mg – unregistered but available 
by special access

 Diphenhydramine HCl (Unisom Sleep Gels, 
Cough Medicine Liquid)

 Adult: 50-100 mg qid
 Child: 6-12 yr: 25 mg 
 Dimenhydrinate (Dramamine)
 Adult: 50-100mg qid
 Child: 6.25-12.5 mg tds 2 – 6 yrs, 12.5 – 25 mg 

tds 6 – 8 yrs, 25-50 mg tds 8 – 12yrs 

 Alternative remedies

 Zingiber officinale (Ginger root tablets)
 Acupressure on P6 (Neigian)
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 With the increasing ease of access to most 
places on the globe, more people are taking 
the opportunity to travel to both routine and 
exotic destinations. A 1999 survey of 500 
travellers showed that the percentage of 
Australian travellers over 50 years of age had 
increased from 33 to 38% in three years.1 
While, in the past, increased age was 
generally considered to be a contraindication 
to travel, there is growing evidence to suggest 
that older travellers may have the same or 
lower risk of illness as their ‘stay-at-home’ 
counterparts. According to one large 
international study, the risk of death 
in travellers is approximately 1 in 100,000, 
much lower than in the general population.2 
An Australian study reported a similar risk 
in travellers to that seen in the general 
population, the only difference being the 
place of death.3 Regardless of risk, more 
people are now choosing to travel and there 
are a number of strategies that need to be 
implemented to protect their health.

 Fitness

 The traveller should be encouraged to have 
a complete medical examination with his or 
her general practitioner prior to travel. This 
should include a medication review and an 
assessment of the general fitness for the 
particular journey. 

 For example, for a strenuous trek on the 
Annapurna circuit in Nepal, it would be 
worthwhile excluding pre-existing anaemia 
and cardiovascular disease with a full blood 
examination, exercise ECG or thallium scan, 
and measuring oxygen saturation. In contrast, 
for more leisurely travel, such as a cruise or 
luxury safari, it may be sufficient to make a 
‘ball park’ estimate of adequate fitness 
to travel, such as assessing the ability to 
climb two flights of stairs without developing 
angina or undue shortness of breath.

 Of course, wheelchair access and portable 
oxygen have now made travel very realistic for 
many travellers with quite severe illness. Each 
case must be considered on its merits, with 
relative risks discussed with the traveller and 
a decision made with mutual consent.

 Vaccinations

 Many older people are out of date with 
their vaccinations. Tetanus (with diphtheria) 
and other routine immunisations should be 
brought up to date, with particular attention 
to the need for influenza and pneumonia 
vaccination. If more than 10 years have 
elapsed since the last tetanus shot, three 
doses need to be given two months apart.  
If there is no prior known history of polio 
vaccination, the initial dose should be with 
the Salk vaccine.

 All the usual vaccinations for travel need to  
be offered where appropriate, unless altered 
immunocompetence is a contraindication.  
If there is time, hepatitis serology should be 
requested because it is estimated that 75%  
of people born before 1945 have been 
exposed to hepatitis A, and many will have 
met hepatitis B.

 In-flight risk factors

 The jury is still out on absolute proof of air 
travel per se being a cause of 
thromboembolism.4 However, cabin-related 
risk factors include immobilisation, cramped 
position, insufficient fluid intake, low 
humidity and hypoxia. Most of these can be 
prevented with the appropriate advice 
including regular exercise, calf exercises, 
support hose and anticoagulant therapy for 
high risk conditions.

 Cool climates

 In cool climates, there is increased sensitivity 
to hypothermia. This can be minimised with 
the use of layered clothing and protection of 
the head and extremities.

 Hot climates and rehydration

 The effects of heat are greater in the 
elderly because of impaired thermoregulation, 
even more so with the presence of obesity, 
heart or blood vessel disease, diabetes, and 
the use of some medications. In hot climates, 
recommendations include avoidance of 
excessive sun and strenuous activity. The 
elderly traveller should be advised to plan 
for frequent rests, access air-conditioned 

Older travellers 
 Increased age was once considered a 

contraindication to travel, but it is now thought 
that older travellers may have no greater risk  
of illness than those who stay at home. However, 
the following aspects should be considered 
before they depart.
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rooms, drink more fluids, wear loose clothing, 
and have cool baths and showers. Those with 
prostatism or urinary incontinence may be 
reluctant to drink, in the hope of reducing the 
need to search out public lavatories; 
nonetheless, they should be encouraged to 
maintain adequate fluid intake. Specific 
details of amounts to be consumed should  
be discussed with the traveller, such as the 
number of glasses in a litre. Excess 
alcohol and caffeine can act as diuretics  
and should be avoided, particularly in 
dehumidified environments such as  
aircraft cabins.

 Diarrhoea and constipation

 Traveller’s diarrhoea can be an added 
problem because of the increased 
susceptibility to dehydration and fluid and 
electrolyte imbalance. Early attention to self-
treatment with oral rehydration solution, 
antidiarrhoeals and antibiotics, if appropriate, 
should be encouraged by providing the 
traveller with clearly written advice. 
Constipation is a frequent problem at all 
ages, but worse with dehydration and 
immobility as happens with prolonged travel. 
An appropriate medication should be carried 
in the first-aid kit.

 Varying risks of prophylactic medications

 Illness from insect bites can be avoided  
by using skin repellents, such as Repel or 
Aerogard, and permethrin fabric impregnation 
kits. While mortality from a disease such as 
malaria is higher in the elderly, fewer side 
effects from prophylactic medications  
are seen.

 In contrast, virtually all medications used  
for motion sickness have an increased risk  
of anticholinergic side effects and should be 
avoided if possible. Similarly, jet lag tends to 
be more of a problem in the elderly, as are the 
risks of side effects from the use of hypnotic 
medications; the benefits of melatonin  
remain unclear.

 Other considerations

 Other recommendations include the following:

> The traveller should consider dental and 
optometric review, and travel health insurance 
with pre-existing illness cover if appropriate.

> A spare pair of glasses, lens prescription and 
extra medications should be packed, along 
with a relevant medical first-aid kit.

> The traveller should also carry a doctor’s letter 
detailing a list of relevant medical conditions, 
current generic medications, allergies and 
vaccination record, and including a copy of  
a recent ECG.

> For the higher risk traveller, it is a good idea 
to provide a list of medical contacts in the 
area to be visited.

> Luggage with built-in wheels may save back 
injuries as well as exhaustion.

 Conclusion

 Attention to the above considerations, with 
a view to avoiding common risks, will go  
a long way to ensuring that older travellers 
enjoy a lifetime experience.

Older Travellers continued
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 CONTRAINDICATIONS TO TRAVEL

 Conditions considered unacceptable for travel 
by airlines and insurance companies include:

> Severe heart disease, such as heart failure 
and recent myocardial infarction

> Severe chronic airways disease

> Unstable psychiatric conditions

> Infectious diseases if spread may occur (e.g. 
pneumonia)

> Recent major surgery

> Delayed wound healing

> Air trapped in body cavity (e.g. pneumothorax) 
after myelography or  
major surgery

> Raised intracranial pressure or recent skull 
fracture

> Large mediastinal tumours

> Pregnancy after the 35th week

> Otitis media (middle ear infection) with 
blocked eustachian tubes
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 HINTS FOR THE DISABLED TRAVELLER

> Wheelchairs and aircraft seating need  
to be arranged well before travel.

> For those with low vision, special 
arrangements need to be made for  
guide dogs.

> If hearing is reduced, travellers should use 
visual cues to avoid accidents from quiet 
vehicles such as electric luggage trolleys at 
airports and bus stations.

> Travellers with chronic illness or 
immunodeficiency (such as those with 
diabetes or on medication for organ 
transplants) need to carry a letter from their 
doctor detailing their medical conditions  
and medications.

> People with intellectual disability need to be 
selfsufficient or accompanied by someone 
familiar with their needs.

> Continuous oxygen can be arranged for the 
appropriate medical indications, such as 
chronic airways disease.

> It may be advisable to carry a Medic-alert tag.

> Patients should have information on medical 
facilities in the area they will visit.

> There are many resources now available both 
in print and on the web to help organise a 
troublefree trip.
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 General considerations

 Pregnancy is a normal state usually 
associated with good health. However, when 
travel is being planned, there are a few risks 
that a woman and her doctor should discuss.

 Aside from the usual risks associated with 
travel, normal pregnancy itself carries a 
number of risks including hypertension, 
phlebitis, spontaneous miscarriage, ectopic 
pregnancy and premature labour. Less severe 
but nonetheless uncomfortable problems that 
are more often seen include tiredness, 
nausea, reflux, urinary frequency, back pain, 
constipation and haemorrhoids.

 Obstetric and general medical risk factors 
need to be known and the patient advised 
accordingly. The woman needs to be fully 
aware that should a complication occur while 
travelling appropriate medical care may be 
difficult to find and less than ideal once 
found. In some cases, it may be wise to 
advise the patient to stay within 
reasonable proximity to medical health 
services with the necessary obstetric and 
neonatal expertise.

 If the woman is adamant about travelling or 
has compelling reasons to go, then the best 
time to travel is generally the second 
trimester – after the nausea and higher risk 
time of miscarriage, and before the back pain 
from increased weight sets in. Medications 
need to be reviewed for their safety profile. 
Paracetamol, erythromycin, penicillin 
and cephalosporins are considered safe in 
pregnancy. The clinician also needs to make 
an assessment of the pregnant traveller’s 
psychological preparedness to be able to 
handle situations that can change suddenly. 
An eight-hour layover in an airport lounge is a 
different experience when the passenger is 
seven months pregnant.

 

 For the pregnant woman, high risk areas  
to visit include:

> areas requiring live viral vaccines

> endemic areas or areas with epidemics of 
foodor insect-borne infections

> high altitudes with decreased oxygenation

> areas with endemic chloroquine-resistant  
Plasmodium falciparum infection.

 Malaria

 The World Health Organization is quite 
clear about the importance of advising the 
pregnant traveller that she should avoid 
malarious areas if at all possible. Its current 
recommendations states the following: ‘WHO 
advises pregnant women to avoid travelling to 
areas where transmission of chloroquine-
resistant P. falciparum occurs’.1

 This can be a problem for GPs and their 
travelling patients who have paid for 
nonrefundable tickets and happily bounce 
into their doctor’s rooms announcing that 
they are leaving the next week.

 Advising the traveller not to go can result in 
angry patients who are denied a refund of 
their ticket, and angrier travel agents.

 Malaria in a pregnant woman increases the 
risk of maternal, fetal and neonatal death. 
Treatment with antimalarial medications, 
while life-saving, may cause significant 
problems to both mother and fetus. For 
nonpregnant women of childbearing age, 
pregnancy should be avoided until 
three months after leaving the malarious area.

 For women at risk, prophylaxis with 
antimalarial medications is recognised to be 
safer than the risk of life-threatening malaria, 
although each individual situation needs to 
be assessed on its merits. Chloroquine and 
proguanil are generally considered relatively 
safe in pregnancy. Doxycycline is 
contraindicated because of the risk to the 
fetus. Mefloquine appears to be safe in the 
second and the third trimesters.

 Insect avoidance measures need to  
be advised.

Pregnancy and Travel
 If a woman is fully aware of the possible complications 

that can occur in any pregnancy, is prepared to accept 
the additional risks involved with travel, and takes 
steps to avoid these risks, there are few absolute 
contraindications to travel.
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 Vaccines

 Live vaccines (BCG, measles–mumps–
rubella, yellow fever, oral polio) should be 
avoided wherever possible – unless the 
advantages of vaccination significantly 
outweigh the risks, and these relative risks 
need to be discussed. For example, yellow 
fever may be given in the third trimester if 
there is a significant risk to the traveller, such 
as for a family returning to live in a known 
endemic area. If the vaccine is only required 
for legal purposes, a letter of exemption from 
an authorised vaccination centre is necessary. 
The administration of killed or inactivated 
vaccines, polysaccharepeles and toxoids is 
not contraindicated in general, although 
many practitioners remain concerned about 
possible teratogenic effects.

 The current edition of ‘The Australian 
immunisation handbook’ follows the 
increasingly less conservative approach  
of other international advisory sources.2  
It suggests that the theoretical 
contraindications are not absolute because 
there is little evidence of absolute harm  
to the fetus.

 Vaccines currently considered relatively  
safe in pregnancy now include tetanus, 
diphtheria, hepatitis B and influenza.  
There is inadequate information to make 
conclusive statements on the use in 
pregnancy of vaccines for meningococcal 
meningitis, Japanese encephalitis, hepatitis A 
and typhoid and the new oral cholera vaccine. 
A rule of thumb for GPs to use is that vaccines 
should be given only when there is a real  
risk of disease.

 Air travel and thrombosis

 The risk of deep vein thrombosis has 
recently received wide publicity in the 
international media following the sudden 
death of two travellers. The jury is still out on 
absolute proof of air travel per se being a 
cause of thromboembolism.

 Nevertheless, cabin-related risk factors for 
the pregnant traveller (indeed, for any 
traveller) include immobilisation, cramped 

position, insufficient fluid intake, low 
humidity and hypoxia. Most of these can be 
prevented if appropriate advice is given and 
followed, such as:

> regular calf exercises

> moving around the cabin every two hours

> adequate fluid intake

> avoidance of diuretics, including the effects of 
too much alcohol or caffeine. This is good 
advice for any travel (i.e. car, bus, train), not 
just air travel.

 Higher risk travellers, such as those with a 
past history of thrombosis, may be advised to 
wear supportive stockings and use self-
injectable antithrombotic agents. Aspirin is an 
antiplatelet agent and is most effective on the 
arterial rather than venous side. 

 Conclusion

 Offering pregnant travellers the option 
of alternative destinations or deferred travel 
may alleviate much angst. Otherwise, 
concerns about risk of vaccines and 
medications need to be carefully balanced 
against the real risks of illness to mother and 
fetus. These risks need to be mutually 
discussed between the patient and doctor 
and the decisions documented.
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 The place of psychological assessment in 
travel medicine has been undervalued. This 
article suggests that being psychologically 
prepared for relocation is a distinct advantage 
for relocation longevity and success. 
Psychological ‘inoculation’ for travel needs to 
be added to the pretravel consultation.

 Australians travel for pleasure or business. 
However, for those who are expected to travel 
or relocate for their work, the trip and the stay 
are not always comfortable or successful. The 
outcome of the relocation may frequently be 
determined by psychological factors not 
consciously countenanced by the traveller and 
his or her company or GP.

 Some of these psychological difficulties have 
been identified in travel books and company 
notices or advice sheets, but they are rarely 
addressed in a meaningful way before, during 
and after relocation.

 Psychological problems in relocation

 Medical screening and concern for physical 
health and diseases have frequently 
overshadowed the need for greater awareness 
of, and strategies for dealing with, disturbing 
and potentially destructive personal aspects 
of relocation. These may include:

> the stress of preparation

> concern about medical assessment and fear 
of injections

> fear of flying

> fear of terrorist attacks and safety during 
flights, and of safety living within the country 
of relocation

> culture shock in dealing with day to day 
issues in a new land

> not being able to speak the language of  
the new country

> depression and loneliness without familiar 
routines, family and friends

> lack of support for spouses

> lack of direct social support from  
family, friends and workmates once  
moving has occurred

> establishment alienation, a need for 
adjustment and delays when relocating

> interpersonal relationship issues heightened 
by travel demands.

 Those who have travelled and worked 
overseas often report that the most difficult 
aspects to cope with are psychological. Those 
same personal issues are ironically and 
typically overlooked by the employees when 
they are back in Australia (for fear of 
appearing ‘weak’), yet this may be costly to 
companies in the long term.

 Recent articles in newspapers and human 
resources magazines have featured research 
and commentary about expatriates initially 
adopting a ‘holiday’ approach to relocating in 
another country. However, this holiday often 
dissipates into unease and loneliness. Quite 
often this applies to male executives who 
begin to miss taken-for-granted familiar 
routines and become psychologically isolated 
from familiar friends, family and colleagues. 
Some people handle this situation better  
than others.

 Stressors and pre-existing difficulties

 Inevitably, stressors emerge and occur at  
all stages of the relocation process. Often 
they are symptoms of pre-existing  
personal difficulties.

 Before the relocation

 Pre-relocation stressors include fear of flying, 
agoraphobia, selling the house or house-
sitting arrangements, organising transport, 
accommodation issues, budgeting issues, 
health insurance, work handovers and family 
reorganisation.

 Settling in

 Settling in overseas may produce general 
disorientation, loneliness for spouse and 
family, lack of regular friends, and problems 
adjusting to a different climate, air pollution, 
humidity or altitude. Some expatriates 
experience differing cultural imperatives 
surrounding gender roles and rules, insomnia, 
loss of comfortable routines, new driving 
rules, getting used to different monetary and 

Relocation blues: ensuring psychological 
‘wellness’ when travelling

Robert Sands and Jonathan Cohen
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finance systems, and loss of quality 
interactions. Others have to cope with 
infectious disease precautions, different 
foods, jet lag, new work conditions or 
unfamiliar work practices, and  
language barriers.

 After the return ‘home’

 The return to Australia may also exacerbate 
pre-existing personal concerns. These issues 
may revolve around jet lag, re-establishment 
concerns, loss of continuity with work and 
family, the search for new accommodation 
and a general sense of disequilibrium.

 Specific symptoms

 Quite often, specific psychological symptoms 
of stress occur when issues magnify into 
‘crises’ for the individual. These may surface 
at any phase of the relocation process. 
Symptoms typically include:

> poor sleep

> irritability

> impatience

> a sense of helplessness

> mood swings

> panic attacks

> loss of appetite or increase in appetite

> feelings of loss, confusion and/or depression.

 Ensuring psychological ‘wellness’

 While some major companies provide 
counselling through employment assistance 
providers, it is frequently left to the individual 
to access any assistance. In this respect, 
many employees neglect or purposely choose 
not to seek counselling for fear of 
stigmatisation by managers, or because such 
‘weakness’ may jeopardise further 
advancement in the company. 

 

 We advocate that it should become the role of 
the physician to systematically screen the 
relocation candidate and also offer a strong 
recommendation to visit a properly qualified 
person for psychological care as part of an 
integrated medical screening process. This 
procedure could be functional for:

> first time travellers (individuals and families 
travelling intrastate, interstate or overseas)

> small and large businesses with executives 
travelling intrastate, interstate or overseas for 
work-related relocation at short notice

> individuals from international or local 
companies who need to relocate interstate 
because of downsizing, expansion or 
rationalisation

> the travellers’ families and relatives at home

> any organisations with small or large 
investments in the skills of those representing 
them intrastate, interstate or overseas.

 Finally, psychological screening may be a 
useful preventive tool, integrated with 
medical screening, to help the relocatee find 
solutions. For example, the relocation 
candidate can be helped to ascertain his or 
her adaptability to change or ‘mental 
hardiness’, deal effectively with preparation 
issues and regain life balance through 
effective goal setting. This can be achieved by 
coaching him or her to identify stress triggers 
and cope with issues while overseas in a more 
effective manner. It may also help to provide 
an emergency contact for use while overseas 
or interstate to dissipate more urgent 
personal dilemmas.

Relocation blues: ensuring psychological  
wellness’ when travelling continued
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 Appropriate medical items to pack may vary 
from just aspirin and bandaids for a one-day 
business trip through to a fully stocked 
emergency case for long term expatriates in 
Third World areas without immediate access 
to quality health care. Planning ahead and 
suggesting ‘what if’ scenarios to the traveller 
may go a long way in preventing illness. 
Depending on the destination, medical 
supplies obtainable overseas may not have 
the same high standard of quality control as 
in Australia. There have been many anecdotal 
cases of medication substitution, use of 
unknown substances, inappropriate dosages 
and date expiry.

 Basic kit

 Cuts and scrapes are common in travellers.  
If not dealt with quickly, even a small scratch 
can quite easily lead to annoying or disabling 
infection with significant disruption of the 
trip. Antiseptics such as povidone-iodine 
double as a water purifier at the appropriate 
dosage (eight drops of 10% solution per litre 
of clear water). Alcohol wipes or 
premedicated tissues, such as Wet Ones, 
are useful for cleaning hands before eating.

 Dressings are usually over-represented in 
typical over-the-counter first aid kits, and 
unless the traveller is part of a scout pack or 
army group, only a few very basic dressings 
are usually necessary. Dressings such as 
Opsite, Steristrips and Micropore have 
revolutionised wound management, and are 
light and convenient for any traveller. A crepe 
bandage can double as a sling as well as a 
pressure bandage.

 If children are travelling, it is important to 
ensure that the parent knows the appropriate 
form and dosage of analgesic. Include an oral 
rehydration solution – there are now a 
number available. They are the only 
medication option for young children in the 
initial treatment of diarrhoea.

 Older generation antihistamines such 
as pheniramine, chlorpheniramine and 
promethazine remain effective for allergy and 
also double as mild sedatives and effective 

antinauseants. Forehead thermometers are 
not as precise as mercury or electronic 
versions but have the advantage of not 
breaking or running out of batteries.

 Use an insect repellent containing 
diethyltoluamide (DEET) on skin and 
clothing, especially on legs, base of trousers, 
socks and shoes. Compounds containing up 
to 20% DEET are suitable for skin application 
but may be toxic to children, especially if they 
lick the back of their hands. Compounds in 
excess of 20% are meant for application to 
clothing only, not for skin and not for 
children’s skin in particular. Use permethrin 
fabric impregnation kits (e.g. The Dip) for the 
treatment of both insect netting and clothing. 
The insecticide action kills rather than repels 
and is suitable for both adults and children. 
Permethrin is popular as treatment for scabies 
and lice, and very effective for prevention of 
all insect-borne disease. These kits have a 
recommended retail price of $22, are easy  
to use and are readily available from travel 
clinics, camping stores and selected 
pharmacies.

 Additions for ‘off the beaten track’

 For destinations further from medical 
care, such as treks or overseas postings for 
more extended periods, a number of other 
items may be advisable.

 Clean water may be obtained from 
bottled sources, by boiling or by purification. 
Immersion heaters or portable kettles are 
useful (even in Australia), although they 
depend on a electricity supply. There are  
a number of portable water bottles that 
incorporate iodinated resin filters – although 
expensive, they are excellent value in the long 
term. Iodine tablets are probably superior to 
chlorine in preventing cysts such as those of 
Giardia, but they are contraindicated in 
thyroid disease. The terrible taste of 
iodine can be minimised with the use of 
various neutralising tablets.

 Syringe and needle kits are advised for those 
who may be at risk of rabies or are unlikely to 
be able to access quality medical care.

Travellers’ medical kits what to pack
 As part of the pretravel 

consultation, it is important for 
general practitioners to advise 
intending travellers on the need to 
carry appropriate medical items.
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 Prescription items

 Medications should be prescribed only 
after careful assessment of the traveller’s 
understanding of their appropriate use. 
Because gastrointestinal  infections are so 
common, a minimum of oral rehydration 
solution and an antidiarrhoeal agent is 
recommended, with the addition of 
antibiotics for higher risk situations. 
Quinolones such as norfloxacin (Insensye, 
Noroxin) or trimethoprim–sulfamethoxazole 
(Bactrim, Resprim, Septrin) and antiparasitic 
agents such as tinidazole (Fasigyn, Simplotan) 
are the most useful.

 A broad spectrum antibiotic (e.g. amoxycillin–
clavulanate [Augmentin, Ausclav, Clamoxyl]) 
may be of value against secondary respiratory 
tract infections and the traveller should be 
given clear instructions on when to use it. 
Pneumonia is one of the most common 
reasons for travel insurance claims.

 The choice of antimalarials should be 
discussed carefully and used judiciously. The 
presence of malaria in a country may not 
equate to the areas the traveller will be in, or 
the duration of time in the risk area. Malaria 
fingerprick test kits, together with emergency 
self-treatment, should be offered when the 
traveller will be unable to access relatively 
immediate diagnosis and care. These tests 
have been shown to be of use provided that 
the traveller is instructed well and is capable 
of performing the test. 

 

 Finally, if appropriate, the traveller should 
be advised to take spare spectacles, a lens 
prescription, and his or her usual medications 
together with their prescription or a 
confirmatory doctor’s letter. Medications 
should be retained in their original containers, 
or the original label and details transferred to 
the container being used.

 Reference

1.  Cohen J. The traveller’s pocket medical guide 
and international certificate of vaccination. 
3rd ed. Melbourne: The Travel Clinic, 2000.

Travellers’ medical kits what to pack continued
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 SUGGESTIONS FOR A  
TRAVELLER’S MEDICAL KIT

 Basic kit

> Antiseptic (e.g. cetrimide/chlorhexidine 
cream, povidoneiodine solution, alcohol or 
medicated wipes)

> Dressings (e.g. bandaids, gauze, crepe 
bandage, Steristrips, Micropore)

> Pain killers (paracetamol or aspirin)

> Oral rehydration solution (e.g. Gastrolyte, 
Gastrolyte-R, Repalyte New Formulation)

> Sunscreen cream (factor 15+)

> Insect repellent with DEET ‹20% (e.g. Tropical 
Strength Repel or Aeroguard Tropical)

> Condoms and lubricant

> Eye lubricant drops

> Cold and flu tablets

> Throat lozenges

> Antifungal powder or cream for thrush/
candida

> Thermometer

 
For places more ‘off the beaten track’

> Iodine or water purification tablets

> Water immersion heater or purifier

> Syringe, needles, IV giving sets

> Disposable gloves

> Suture kit

> Communications device (e.g. mobile phone, 
radio)

> Permethrin for clothing and mosquito nets 
(e.g. The Dip)

> Malaria test kit

> Prescription items (see below)

 Prescription items (when indicated)

> Antibiotics

> Motion sickness or antinausea medications

> Antidiarrhoeals

> Antimalarials

> Antihistamines

> Altitude or mountain sickness medications

> Sleeping capsules or tablets for jet lag

> Laxatives

> NSAIDs

> Antiulcerants

> Hydrocortisone cream for itchy bites, allergy, 
burn or sunburn

> Adrenaline (EpiPen, EpiPen Jnr)

Travellers’ medical kits what to pack continued
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 OVERVIEW 

 A set of sample brochures and marketing 
devices are included in this section.  
We suggest you start with some brochures 
and flyers initially (see the members only 
section of the website). We have also included 
two ‘turnkey’ marketing kits, the thermometer 
marketing campaign and the bandaid 
marketing campaign both of which were 
extremely successful. This kit includes 
instructions, a sample letter and also a 
telephone script for you to use to train staff in 
marketing your travel clinic. Please note: 
clinics will need to customise marketing 
campaigns with their individual details.

 Also included in your subscription fee is 3 
hours of free marketing support.

 The TCA logo is trademarked. This means that 
only TCA members are able to use this logo, 
and anyone else using the logo or name will 
be open to legal prosecution. Conversely, it 
also means that the logo does need to be 
included on all your clinic stationary i.e. 
letterhead, bills, receipts, reminders, cards etc.

 TCA’s approach is “push and pull” - we market 
at the national level by “pushing” at national 
clients such as corporate groups and travel 
agent chains, and you market at the local 
level yourselves by “pulling” at the very 
groups we have targeted, but of course 
limited to your area. The 1300 number is a key 
element of this - you have another 20 plus 
clinics around Australia promoting this 
number, and so anyone in your area who dials 
this number will be connected to your clinic. 
What you do with that call is then up to you. 
The telephone script on the next page is a 
useful guide. Similarly, you are promoting 
your national associate members at the same 
time as yourselves. This is why it is important 
to include both the logo and national number 
on all communications.

 DAY TO DAY MARKETING

 Thank you!

 A thank you goes a long way. We have 
provided two letters for pro active marketing 
that your staff can do on a daily or weekly 
basis (available in the members only section 
of the website). These letters are for the GPs 
and travel agents that refer patients to your 
clinic (their names are listed on the pre travel 
assessment forms patients fill in before they 
go into their appointment). You will be 
amazed at the response. These letters serve 
two purposes:

 1. The GPs and travel agents that refer patients/
clients to you will understand what you  
do and continue to refer because you are 
providing positive feedback.

2. You will begin to develop a referral list that is 
extremely useful when promoting yourself.

Marketing

>
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 Note: please customise the script to your own 
routines and charges

 “TheTravel Clinic, can I help you?”

Q “I’d like to make an appointment” or “what do 
I need…?”

A  “You’ll need to be up to date on your 
vaccinations. Which countries are you  
going to?”

 If yellow fever country (see list) ONLY, state

 “you’ll need yellow fever vaccination”

 “When are you travelling?” - make appropriate 
appointment time. RECORD TELEPHONE NO, 
and email or postal address or fax number to 
send appropriate forms to prior to the 
appointment.

 Let the patient know that:

> The initial consultation is $80 and they’ll be 
approximately $20 out of pocket, any further 
consultations approximately $10 out of pocket

> The vaccination is $52 for yellow fever; others 
range from free to $99

> They’ll need to stay here for 30 minutes after 
the vaccination

> Payment is by cash or card at the time  
(NO cheques).

Q  “How much will this cost… ?”

 “You get a personalised half-hour 
consultation and customised advice from a 
qualified doctor with expertise in travel 
medicine, a country database report worth 
$22, certificate and pocket guide booklet 
worth $9.90.”

 “You’ll be $20 out of pocket for this at the 
initial consult. All future consults are at rebate 
plus $10 only. Consultations are claimable 
through Medicare and depending on your 
level of private insurance Extras cover, 
vaccinations and medications may be  
claimed as well.”

Q  “What is the actual fee?”

 “$80 for the first consultation - you’ll be $20 
out of pocket including the consultation, 
report and certificate and pocket guide. All 
future consults are at rebate plus $10 only, so 
the out of pocket expenses is $10 for the 
consultation plus the cost of the vaccines and 
medications, which may be partly claimable 
with Extras private health insurance.”

Q  “How much is … vaccine?”

 “Some are free so you will be charged 
between $0 and $99 per vaccine, depending 
on what you need.” (We are not supposed to 
give out prices over the phone as it depends 
on where you are going, how many of you etc, 
but we are below pharmacy cost.) 

 Examples are: Hepatitis A = $65.00, Hepatitis 
B = $22.00, Twinrix = $65.00)

Q  “I don’t want to come in - I just want  
some information.”

 “Because everyone has different requirements, 
we don’t recommend phone advice. You need 
to be seen by a doctor who knows about your 
general health and planned trip. 

 For general information use our website or 1900 
number, then come in when you are ready.”

 (Know web address – www.travelclinic.com.au 
and health information line 1900 969 359 and 
call charges).

Guide telephone script for  
the travel clinic

>
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Q  “I have a list / I know what I need /  
seen my GP…”

 “Not everyone who is allowed to administer 
vaccines is a travel medicine expert. We utilise 
a number of up to date databases and are a 
government and WHO approved clinic. It is 
important to be given the right things and 
also not given vaccinations unnecessarily.”

Q  “What times are you open?”

 “Until 7.00pm Mondays and Wednesdays and 
until 6.00pm on other weekdays” 

 To close “Would you like to make an 
appointment?”
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 STANDARD PROCEDURES

 Phase 1: Planning

 In the planning phase, all the basics of the 
campaign must be worked out. Important 
factors to remember are timing - is this the 
right time for the activity in question? Do we 
have enough time to prepare? - and 
resources, both human and financial.

> Decide on focus of campaign. What are we 
trying to achieve? Sales? Visibility? What is 
the target market? What are our expectations?

> Decide on scope. How big? How long? What 
elements to be included? What sequence? 
Elements include direct mail, telemarketing, 
field sales call etc.

> Decide on timeframe and create a schedule. 
Allow plenty of time for each phase, and 
remember to schedule follow up activities. 
Make sure there are no problems with the 
proposed campaign date, i.e. school or public 
holidays, trade show.

> Set budget. Refer to summaries and cost-per-
lead figures of previous campaigns for 
guidelines. For a mailout, remember to allow 
for letterhead and envelopes, printing, 
postage (discounts may apply, depending on 
volume), brochures, reply cards, premiums, 
list rental or purchase, mail house assembly 
costs if appropriate, phone follow up, reply 
paid postage, and fulfilment if any.

> Decide which elements of the campaign will 
be handled in house, and which will be 
outsourced.

 This will depend on the resources and time 
situation. Be realistic about what can be done 
in house in your time frame.

> Contact external suppliers.  
These could include:

 - list broker
 - copywriter
 - designer
 - bureau for artwork if required
 - printer
 - mail house
 - telemarketer
 - other suppliers as required

 Phase 2: Creative

> Decide on the theme and create the offer.

> Finalise the mailing list. Note: some lists are 
only available for mailing through a mailing 
house, or are more expensive if used in 
house. Check list rental conditions.

> Source any unusual items such as premiums 
(i.e. thermometers, give aways).

> Design and create overall mail package – 
decide which elements will figure: letter, 
brochure or supplementary document, reply 
card, sample, freebie, reply envelope, survey 
form, demo disk etc. Decide who will sign the 
letter and get signature.

> Get approval for creative and send into 
production.

> Write script for telemarketing if appropriate.

 Phase 3: Project Management

 Concurrent with the creative part and the 
execution is the project management phase. 
Every event or campaign needs to have an 
overall “owner” to make sure everything 
happens when it should.

> Get firm quotes and delivery dates for all 
external elements.

> Firm up schedule, record all activities in 
sequence, delegate actions to people.

> Manage production and dispatch of internal 
and external items. Follow up every phone call 
to a supplier with a fax confirming your 
discussion and delivery dates! Make sure all 
written materials are proofed by at least 2 
people before production.

Campaign Planning and Management 
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> If mailing an item, do a test mail to see if it 
will travel well through the post.

>  Manage internal resources: people, printers, 
franking machine etc.

> Keep track of leads as they come in. Track by 
location, by industry, by reply method etc. 
Update database promptly. IMPORTANT! 
When renting lists, the only names you are 
entitled to record are those of people who 
have responded to the mailout or phoning. 
Care should be taken to ensure all staff 
understand and comply with list rental terms.

> Make sure leads are correctly handled, either 
allocated or retained for conditioning if 
necessary.

> Report on campaign results, collate statistics, 
work out cost per lead etc. Produce a 
summary of the campaign which can be used 
for future planning.

> Manage ongoing lead follow up.

 GENERAL TIMING FOR A DIRECT 
MARKETING CAMPAIGN

> Plan campaign at least 4 weeks ahead.

> Allow three weeks for external design and 
printing.

> Allow one week for list delivery.

> If using a mailing house, allow 3 days for 
assembly and dispatch.

> Some premiums have long lead times for 
delivery. Make sure all elements will be 
available before beginning.

> Letters should be followed up between 5 and 
10 days after mailing. Allow about 15 calls per 
hour when planning telemarketing.

> Inquiries should be dealt with the day  
they arrive.

 TIPS & TRICKS  
FIVE THINGS EVERY DIRECT MAIL PACKAGE 
SHOULD INCLUDE

1.  A letter. Believe it or not, no matter what else 
you include in the package, the letter is the 
most important part of the mailing, after the 
outside envelope.

2.  A reply deadline. Create a sense of urgency, 
even if you don’t have a real deadline. A soft 
deadline - “Please reply by June 30, 2006” - 
does the job.

3.  A telephone number, e-mail address or URL. 
Make it easy for your reader and include this 
information in the body of the letter. Don’t 
assume it’s enough to have it printed on the 
letterhead.

4.  A “free gift” offer. Give the reader a freebie for 
responding, and choose a gift that relates to 
your product, service or offer.

5.  Testimonials. Third-party endorsements are 
always more effective than your own 
marketing speak. Use quotes from satisfied 
customers to add weight to your claims.

 

Campaign Planning And Management continued
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Guidelines for thermometer  
marketing campaign

 In your “turnkey” marketing kit you have the 
following (as hard copy and in the member’s 
only section at www.travelclinic.com.au):

> Direct mail letter, incorporating reply form 

> Follow up script for telemarketing 

> Follow up Letter

> These instructions.

 What to do:

 In order to execute the campaign, you will 
need the following:

 List of your local travel agents  
Search Yellow Pages/Internet or you can use 
the bulk mail facilities (to travel agents only) 
offered by some Direct Marketing Companies 
such as ‘Outbound Services’. To contact ring 
1300 304 874.

 Letterhead, envelopes, reply slips, TCA travel 
thermometers (available from us for just $2 
each ex-GST). 

 Note if the mail out service provides 
envelopes.

 To fulfil on the offer, you will also  
need stocks of:

> Brochures

> Referral flyers – your own or generic  
with your stamp

> Country reports

> A Travel Kit (made up specially)

 Make sure you have these on hand before you 
begin. You will only need an information kit 
for the agents who respond, which may be 
anything from a handful to 20 or even more. 
You may want to pack the kits in our yellow 
carry bags, which are available at a cost of 
$30 per hundred ex-GST.

 There are a number of variables in the letter, 
where you need to add your own details – 
they are in brackets. You can change the 
thermometer letter (next page) to suit your 
needs, but do not exceed 2 pages.  
If you are city based, make sure you remove 
the reference to travelling to the city.

 The letter should be produced on your 
letterhead. If your letterhead has no reference 
to TCA, please add the TCA logo and a 
mention of your membership. The forehead 
thermometers should be taped to the top of 
the letter. Letters can be double sided, but 
please DO NOT produce them on an ordinary 
photocopier. You can use a high speed copier 
if the quality is good enough. Letters should 
have someone’s actual signature, not a 
photocopy. Do not staple the letters, so that 
the agents can more easily fax the reply form.

 Each letter should include, as well as the 
thermometer, a handful of referral flyers. 
These can be your own, the generic TCA ones, 
or your own version of the TCA slip, 
personalised with your details and area map.

 If you are mailing the letters yourself, check 
with your local post office for available 
discounts -–you may be able to save several 
cents each, just by sorting your letters by 
postcode.

  If you are doing the mailout yourselves, you 
can mail all at once, or over a period of time. 
Check the mail out schedule with your chosen 
mail/fax out provider. 

 After the mailout

 The most important part of the campaign is 
follow up. You should begin phoning about 5 
days after the letters go out, and make as 
many calls as possible. Recall of the letter will 
begin to drop after about 10 days, so you 
should try to do all your phoning before then. 
Early mornings tend to be a good time to call.

 A script is included. You can make minor 
changes, but do not add more questions or 
your success rate will drop. Phone calls can 
be made by a contract telemarketer, a 
member of your staff, or anyone else with a 
basic understanding of your business, a good 
phone manner and motivation. Callers should 
have a copy of the letter at hand so they can 
refer to it, and some agents may ask for the 
letter to be faxed to them again. 
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 The objective of the telemarketing is to 
remind the agency about the mailout and get 
them to agree to receive an information pack. 
If you have the resources to do it, we 
recommend you hand deliver the packs, 
giving you the opportunity to meet and chat 
with agents. This has been proven to have a 
significant impact on the number of referrals 
received. The delivery person does not have 
to be an employee – members have had 
success using contract and casual staff. 

 Please let us know how your campaign goes – 
positives and negatives, changes you made to 
the letter or script etc.

 

Guidelines for thermometer marketing campaign continued
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Telemarketing script  
thermometer letter follow up

 Ask for the agency principal or owner,  
and get their name before you are connected 
with them.

 Good morning/afternoon (name) ....   
My name is .... and I’m calling from Travel 
Clinics Australia. Do you have a few  
minutes now?

 If no, ask for convenient time to call back – 
then make a note to call

 If what for, proceed with Q1

 If yes, proceed with Q1:

1.  (name).., We recently sent a letter about 
Travel Clinics Australia – it had a forehead 
thermometer attached.  Have you had a 
chance to read it yet?

 If no, you can either ask if you can call when 
they have, then go to Close – or proceed to Q3.

 If can’t remember, proceed with Q3

 If wrong person, go to Q2

 If yes, proceed with Q3

2.  Who should I be talking to?  

 Get name and title, plus direct line if 
applicable.  Otherwise, ask to be transferred 
to other person.  Go to Close.

3.  The letter had a forehead thermometer 
attached, and it talked about the benefits 
of travel medicine for building up a travel 
agency business. Do you ever recommend 
that your clients visit a travel medicine clinic 
before a trip?

 If yes, proceed with Q4

 If no or none of your business,  
proceed with Q5

 

4.  Can I ask what travel medicine service you 
recommend at the moment?

 If yes, record answer and proceed to Q5.

 If no, proceed to Q5

5.  We have new information packs about 
Travel Clinics Australia and travel medicine 
generally. They include a first aid kit for 
travellers, and the whole pack is worth $20.

 If taking packs out: When would be a good 
time for us to bring one out to you? We’ll only 
need a few minutes of your time.

 If mailing packs: Would you be interested in 
receiving this free information pack?

 If yes, make appointment or confirm address.  
Then go to Close

 If no, try to find out why, then go to Close

 

 Close:  Thanks for your time. Goodbye!
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 This section is designed to assist new TCA 
clinics prepare for their first travel 
consultation, although older TCA clinics will 
also find some documents useful. 

 Integrating TCA into your practice has been 
broken down into three sections: Purchase 
and Prepare Stock, Administration, and 
Prepare for Marketing. Much preparation is 
undertaken simultaneously, not necessarily in 
the order given and we recommend you read 
this in conjunction with the marketing section 
of the manual. 

 All documents are in the ‘stock’, ‘admin’  
and ‘marketing’ sleeves at the back of the 
manual and in the member’s only section  
of www.travelclinic.com.au. 

 Note: Document names i.e.  ‘LblGastrokit’ are 
on the bottom left hand of the page.

 

 Purchase and Prepare Stock

1.  Look at ‘TCA stock’- it is a useful document 
designed to help TCA clinics track retail and 
wholesale prices and suppliers 

2.  Contact suppliers to set up an account as a 
TCA member. (Head office will also contact 
suppliers with your details). 

3.  Order stock per ‘Initial Stock for TCA clinics’. 
This is a minimum requirement prior to your 
first travel consultation.

4.  TCA clinics prepare their own Gastrokits.  
See ‘How to make Gastrokit’ for easy to 
follow instructions. ‘Gastrokit Medication 
Guide.doc’ and ‘Gastrokit instructions.doc’ 
are included in the kit. A ‘Lbl Template’  
is available online. 

5.  Access the ‘member’s only’ area on the  
TCA website (head office will organise your 
username/password) to download the  
‘TCA order form’. Complete the order and  
fax it to head office. 

6.  Make sure you have enough Pocket Guides – 
every new traveller is given a copy of the 
booklet with their consultation.

7.  We suggest you bulk buy, about 3 months 
worth of vaccines, to insure against vaccine 
shortages.

 

Practice Management  
Integrating TCA into your practice



148

 Administration 

 Note: Documents will need to be read and 
customised with individual clinic details. 

1.  Download TCA forms and logos from the  
member’s only area on the TCA website. 
Forms include: A ‘contact letter’ and ‘contact 
fax’. We send, fax and email these to clients 
once they have made an appointment. 

2.  General Email response is a broad response 
to emailed travel queries. Again, it will need 
to be customised to your clinic. 

3.  Include the TCA logo on all practice stationary 
– accounts, receipts, cards, letterheads, 
reminders etc.  
See the Marketing section.

4.  Add TCA items/fee schedule to practice 
software.

5.  Ensure reception staff are aware of our 1900 
number, the call charge and our website 
details to refer travel queries over the phone. 

6.  Modify and learn the telephone script  
(see Marketing).

7. ‘Reception Flow Chart’ may help streamline 
general practice and travel appointments.  
This is a suggested flow only and it will need 
to be customised to your clinic. Taking all 
client details when making an appointment 
combined with reminder calls/SMS messages, 
may help minimize the incidence of client  
‘no shows’.

8.  Learn yellow fever countries to identify which 
patients need YF vaccination.

9.  Ensure relevant staff can access Shoreland's 
Encompass Online. (Head office will organise 
connection to Travax) Each traveller is given a 
database report with their consultation.

10. If your clinic’s details change in anyway –  
i.e. email address, locations, phone numbers, 
please let head office know ASAP so we can 
update our records and the website.

 Prepare for Marketing

1.  Display your TCA stickers in a prominent 
position.

2.  Print/order brochures with the 1300/ 1900 
numbers (include call costs for the 
information line) and clinic details. See ‘TCA 
Stationary order form’ to purchase generic 
flyers - samples are also included in the 
manual. Other marketing products include: 
TCA mouse mats, TCA balloons, TCA plastic 
carrier bags, TCA forehead thermometers, TCA 
stickers, TCA magnets and TCA desk maps.

3.  Customise and copy referral slips to send  
to travel agents and GPs – ‘GP Letter’, 
‘Travagent’ as per Marketing section

4.  Customise and copy ‘Information on Kits’  
to give to travellers.

5.  Prepare for marketing campaigns i.e. 
thermometers/band aid. Read and adapt 
‘thermometer campaign’ and ‘band aid 
campaign’.

6.  Visit travel agents, introduce yourself, tell 
them about TCA, and leave flyers with them.

7.  Target other sources of clients, ie GP  
referrals, friends/family

8.  Read all of the marketing section in  
the manual.

Practice Management Integrating TCA into your practice continued
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 Vaccine orders

 TCA has negotiated a special wholesale price 
with GSK, Sanofi Pasteur and CSL for 
members who buy through the companies’ 
designated distributors.  Arrangements are 
reviewed annually and communicated to 
members via email. You will be sent order 
forms via the individual companies.

 Medications, TCA kits and all  
other item orders 

 Medications need to be ordered through 
designated distributors according to 
arrangements in each state. 

 Order all kits and some travel health items 
from Equip. Ensure you use the special TCA 
order form to obtain the TCA content-specified 
kits with the TCA logo.  

 Pocket Guides and other TCA sourced 
products can be ordered by completing the 
form on the member’s only site and faxing it 
to: (03) 9532 9555.

 First point of contact for any information and 
all orders other than vaccines:

 Medical Director of TCA 
Dr Jonathan Cohen 
263 Glen Eira Rd, Nth Caulfield VIC 3161 
email: jcohen@travelclinic.com.au

 or

 Marketing Manager 
263 Glen Eira Rd, Nth Caulfield VIC 3161 
email: travel@travelclinic.com.au

 Please use email wherever possible.

 This is our preferred method of contact unless 
the matter is urgent.

 Tel: (03) 9528 1222
 Fax: (03) 9532 9555

 National Marketing Consultant:
 Ms Shana Richtman
 Tel and Fax: (03) 9532 8932
 email: probics@optusnet.com.au

 A list of TCA current member contact details is 
kept on the website www.travelclinic.com.au

 All information is available in  
the “members only” section of  
the website

Contact Details
  What is available?

 >  Vaccines  
>  Medications  
>  Travel health items  
>  Marketing information  
>  Administrative guidelines
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Index

Acetazolamide (Diamox) 98, 99

Acute Mountain Sickness  cause, symptoms 97, medications 99, prevention and treatment 98-99

Administration 7, 147-148

Adrenaline 44, 92, 127

AEFI Adverse Events Following Immunisation 43-45

Allergic Reactions 27, 44-45, 48, 64, 98, 99

Alternative Remedies motion sickness 115

Amoebiasis 73, 75

Anaphylaxis 27, 41, 42, 43, 44, 45, 48, 91, 92

Antibiotics cholera 56, rabies 77, traveller’s diarrhoea 84-85, 87, vaccine 42

Anticholinergic in motion sickness 114-115, in the elderly 118, vasovagals 43 

Antidopaminergics motion sickness 115

Antihistamines  AEFI 44, 45, with children 101, jet lag 111, motion sickness 115, 
medical kit 125

Antimotility 84, 85, 87

Anxiety  Mefloquine 66, motion sickness, with vaccination 43, 44

Atovaquone/ proguanil 64, 66, 101

Azithromycin malaria 64, traveller’s diarrhoea 85, 87

Barotitis/Barotrauma 107-108, elderly traveller 118, medical kit 126-127

BCG 37, 39, 41, 42, AEFI 45, 89-90, children 102, pregnancy 122

Blood films malaria 62, case study 67, 69 

Certification 18, 55

Children  101- 102, antibiotics 84,  antimalarials 66, 101-102, antimotility agents 
87, BCG 37, cholera 56, 57, dengue fever 59, 60, diarrhoea 84, 85, 
101, doxycycline 102, ear pain/barotitis 103, 107, 108, febrile 
convulsions 103, malaria 14, 61, 63, 64, 65, 69, 101 medical kit 125, 
meningococcal vaccine 47, motion sickness 113, NHMRC 21, 31, 
permethrin 125, pneumococcal 31, rabies 78, scrub typhus 79,  tardive 
dyskinesia 114, TB 89, travel advice 103, twinrix 33, vaccinations 102

Chlorquine  28, 36, 39, 41, 64, 66, 67, 69-70, with children 101, in pregnancy 121

Cholera 15, 18, 27, 36, 39, 42, 52, 55-57 84, 102, 122 

Clinic Administration  7, 147, 148

Constipation elderly traveller 118, jet lag 110, pregnancy 121

Contraindications for travel  table 18

Deep Vein Thrombosis  risk factors, preventative measures 105, elderly traveller 117, pregnant 
traveller 122

DEET 14, 15, 60, 63, 72, 79, 81, 103, 125
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Dengue Fever  59-60, 79

Dexamethasone  AMS 98-99

Diarrhoea  AEFI 44, 48, in children 101, cholera 55-56, the elderly 118, infections 
in returned travellers 52, jet lag 110, malaria 61, 68, parasite table 75, 
traveller’s diarrhoea 50, 83-87

Diphtheria 15, 18, 27, 29, 32, 47, 117, 122

Disabled Traveller hints 119

DFAT  references 11

Doxycycline  cholera 56, malaria 66, resistance 50, scrub typhus 79, traveller’s 
Earplanes 103, 107

Ear Pain 103, 107-108

Ectoparasites 73, 75

Elderly traveller common risks, management 117-118, contraindications for travel 119

Falciparum Malaria  49, 61, 64, 68, 69, 71, children 101, pregnancy 121 

Fever  children 101,103, dengue fever 59-60, effects of disease and vaccine 
table 47- 48, malaria 61, 62, 68, parasites 71, 72, 73, in returned 
traveller 49, 50, 51-52, 68, traveller’s diarrhoea 83, 84, yellow fever 37

FSME-Immun 81

General health advice  19 
for travellers 

Giardiasis 73, 75, 87

GP letter 135

G6PD 52, 64, 67, 69, 70

HACE  97

HAPE 97, 98, 99

Helminth Infections table 76

Hepatitis A 18, 24, 27, 33, 35, 48, 50, 51, 52, 84, 102, 117, 122 

Hepatitis B 15, 18, 21, 24, 27, 32, 35, 48, 52, 102, 117, 122

Hookworm 52, 73, 83

Hypothermia  in the elderly traveller 117

Japanese Encephalitis 15, 18, 24, 27, 36, 45, 48 59, 81, 102, 122

Jet lag  in the elderly 118, medications 111, symptoms, cause,  
strategies 109-110 

Influenza 15, 18, 21, 31, 35, 41, 47, 62, 117, 122

Ivermectin 72-73

Leishmaniases 71

Lymphatic filariases  72

Index continued



155

Malaria  aetiology 62, case study (Vivax) 67, chemoprophylaxis 64-66,  
the elderly 118, geographic location 62, presentation 62, risk 24,  
4 principles of protection 70

Mantoux  17, 18, 27, 37, 39, 42, 49, 89, 90, 102

Marketing   7, 13, campaign planning 137-138, contact 151, day to day marketing 
129, guide telephone script 131-132, letter to GP 135, letter to travel 
agent 133, thermometer marketing campaign, 139-145 

Measles 15, 18, 31, 47, 122

Mebendazole  49, 73

Medical Kits basic, prescription items 125-127

Mefloquine (Lariam) 41, 64, 66, with children 101, pregnancy 121

Melatonin  109, 110, 111, 118

Meningococcal  15, 18, 28, 32, 47, 51, with children 102, pregnancy 122 

Metronidazole 49, 87

Motion sickness  15, 113-114, in the elderly 118, to minimise, medications 115

Mumps 15, 18, 31, 47, 122

New TCA clinic  147-149

NHMRC  11,15, 31, 39, 43, 44, 56, 89, 92, 102 

Nifedipine 98, 99

Norfloxacin  84, 85, 87, 126

Otitis media  18, 107, 108, 119

QuantiFERON-TB assay 90

Parasites in travellers 71-74, table of common parasites 75, table of helminth infections 76

Pertussis  15, 24, 27, 32, 47 

Pneumoccocus 31 

Polio 15, 18, 27, 32, 45, 47, 67, 117, 122

Practice Management  administration 148, prepare for marketing 148, purchase and  
prepare stock 147, reception flow chart 149

Pregnancy   121-123, deep vein thrombosis 122, malaria 121, vaccines 122,  
yellow fever 91

Pre-travel assessment form 25, instructions 17

Primaquine 64, 67, 69, 70

Psychological wellness relocation 123-124

Rabies   15, 18, 19, 28, 36, 39, 40, 48, 50, advice, post exposure treatment, 
pre-exposure, risk 77-78, AEFI 45, children 102, incidence 24,  
medical kits 125, vaccine 77

References 11
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Rehydration  cholera 56, in children 101, 103,  in the elderly 117, 118, medical kits 
125, 127,  traveller’s diarrhoea 84, 85, solutions 86

Relocation 123-124

Returned Traveller  examination, infections, serology, 49, 50, with fever 51,  
with malaria 68, post travel health check 50, traveller’s diarrhoea 85

Risk for travellers  assessment of 15-18, in travel 23-24

Rubella 15, 18, 31, 47, and pregnancy 122

Schistosomiases intestinal, urinary 72-73

Strongyloides 49, 52, 73, 76, 83

Tapeworm  73, 76, 

TCA  7, 9, 17, 18, 129, 139,147, 148

TCA Website 13, 147-148

TCA Contacts 151

Tetanus 15, 18, 24, 27, 31, 32, 47, 77, 117, 122

TGA 43, 81

Thermometer Marketing  139-145 
Campaign 

Thypoid  15, 18, 24, 28, 35, 39, 48, 49, 50, 51, 52, 55, 84, 102, 122

Tick Borne Encephalitis 81

Tinidazole  87, 126

Travax Encompass Online 13, 14, 17, 39, 148 

Travel agent letter  133

Travel Consultation  13-15, 17-19, 32,123, 125, 131, 147,148

Traveller’s Diarrhoea   15, 68, 83- 85, in the elderly 118, medications 87,  
table of faecal pathogens and incidence 86 

Trimethoprim plus  84, 85, 87, 126 
sulfamethoxazole  

Trypanosomiases 72

Tuberculosis  37, 50, 89-90, 102

Typhus  50, 51, features, prevention 79

Varicella- Zoster 18, 21, 27, 31, 39, 48, 102

Vaccinations   AEFI 43-45, routine, at risk, exotic, certification 18,  
update 31-33, 35-37

Vaccine  21, comparison of effects of disease and vaccines 47,  
indications table 27-28, introduction into Australia 29-30,  
orders 151, viral and bacterial 41-42, 48, 55-57, 59-60

Vaccination Schedule 15, 17, 21, 33, 36, 81
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Vasovagal episodes 43-44

Vivax Malaria 68-69, case study 67

Water  contaminated 17, 35, cholera 55, dengue fever 60, malaria 65, 
medical kit 125-127, purification 84, 101, rehydration 101, 
schistosomiases 72, traveller’s diarrhoea 83, typhoid 48  

WHO  11

Yellow Fever  91-93, Africa, 94, certificate 93, endemic zones 91, South America 95, 
vaccine 91

Zeitgebers (synchronizing cues) for jet lag 109-110
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