
Many travellers visiting low-income countries  
or travelling in groups or on cruise ships will 
experience a travel-related ailment, so a 
personalised pretravel health consultation is 
essential to assess the risks for an individual 
traveller and to offer appropriate advice and 
vaccinations. In some instances, vaccinations will 
be required for crossing international borders.

A s travellers are able to cross borders and visit all points 
of the globe, they can be exposed to various hazards. It 
has been estimated that up to half of all travellers visiting 

low-income countries for one month will experience some 
travel-related ailment.1 Recently updated estimated monthly 
incidence rates of vaccine-preventable diseases in nonimmune 
travellers show that influenza is now the most common of these 
diseases, affecting 1% of travellers per month (Table 1).2 This 
highlights the importance of discussing the potential benefits 
of influenza vaccination with patients who are intending to 
travel, especially those travelling in groups or on cruise ships. 

Illness among travellers depends on a variety of factors that 
the health practitioner needs to ascertain during the pretravel 
consultation. To provide appropriate travel health advice, 
 practitioners must obtain sufficient information from the 
 traveller to enable an adequate personalised risk assessment.  
A complete risk assessment should cover the individual, the 
means of travel, the destination and, ultimately, any intervention 
that will be used (Box 1). 

Once the risk assessment has been completed, the pretravel 
health consultation generally consists of three main areas: 
 vaccination, education and prescribing chemoprophylaxis and 
travellers’ medical kits. 

Travel vaccinations can be divided into three groups:
• routine childhood or adult vaccinations
• required vaccinations – for crossing international borders
• recommended vaccinations – according to risk of disease.

This article provides an update on the vaccinations that are 
currently licensed in Australia and relevant to the pretravel 
consultation.

Routine childhood or adult vaccinations
It is important to check that all travellers are up to date with 
their routine age-related vaccinations, according to the National 
Immunisation Program (Table 2). If not, these should be 
updated, as the risk of exposure to routine vaccine-preventable 
diseases is higher than the risk of exposure to more exotic 
tropical infections, such as Japanese encephalitis or typhoid, 
during international travel. Relevant routine vaccinations 
include those for hepatitis B and measles-mumps-rubella (MMR) 
in young adults, and influenza in young children, ‘at risk groups’ 
(e.g. those with chronic respiratory disease or immunosuppres-
sion) and the elderly. All infants and children aged less than 2 
years are also strongly recommended to receive vaccination 
against meningococcal B disease.3

Most Australian children born since 2000 have been vacci-
nated against hepatitis B under the National Immunisation 
Program. Hepatitis B vaccination is recommended for people 
undertaking long-term (more than four weeks) or frequent 
travel to regions of high or intermediate hepatitis B endemicity, 
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including Central and South America, Africa, Asia and certain 
destinations in Oceania.3 As well as the region of travel, the 
behaviour of travellers while abroad is important in determining 
their individual risk of hepatitis B exposure, as they may be 
exposed to the virus through bloodborne (including during 
emergency medical or dental procedures) or sexual routes.4

There are ongoing outbreaks of measles and mumps in Europe 
and the Americas, with most outbreaks in Australia being traced 
back to infected returning travellers who were inadequately 
vaccinated.3 Overseas travellers are now recommended to have 
either documented evidence of two doses of measles-containing 
vaccine given at least four weeks apart or serological evidence 
of immunity to MMR.3

Required vaccinations
Yellow fever
The vaccine used for the prevention of yellow fever, which is a 
mosquito-borne illness, can only be administered by registered 
yellow fever vaccination providers. The practitioner needs to 
determine if the traveller will be at risk of yellow fever at the 
destination and/or if vaccination is required under the Interna-
tional Health Regulations (IHR).5

Some countries have specific yellow fever vaccination 
 requirements or changing requirements that are not explained 
by looking at the yellow fever maps.6 It is therefore important 
to understand the full details of the traveller’s itinerary, including 
countries that may be briefly transited through, to have up-to-
date data on yellow fever transmission and to be aware of current 
vaccine recommendations. 

As there are rare but significant adverse events associated 
with yellow fever vaccination (including an anaphylaxis rate of 
1.3 per 100,000 doses administered and a rate of vaccine-related 
neurotropic or viscerotropic events of one to two per 1,000,000 
doses administered), the risk of these events must be balanced 
against the true risk of exposure to yellow fever. If, on balance, 
the risk of significant vaccine-related adverse events is high (e.g. 
the traveller is aged over 60 years and is undertaking low-risk 
travel), an exemption or waiver certificate from the IHR require-
ments may need to be considered.7

The WHO has updated its advice regarding the duration of 
immunity from yellow fever vaccination, which was  previously 
10 years. As per Annex 7 of the IHR, a single dose of a yellow 
fever vaccine approved by the WHO is sufficient to confer 
sustained immunity and lifelong protection against yellow fever 
disease in most healthy adults and children.8 Although 10-yearly 
boosters are no longer required for international travellers, it 

TABLE 1. MONTHLY INCIDENCE ESTIMATES OF TRAVEL 
VACCINE-PREVENTABLE DISEASES IN NONIMMUNE 
TRAVELLERS TO TROPICAL AND SUBTROPICAL 
DESTINATIONS*

Disease Approximate incidence

Influenza 1 in 100

Rabies risk (animal bite) 4 in 1000

Latent tuberculosis† 9 in 10,000

Typhoid (South Asia) 3 in 10,000

Hepatitis A 1 in 10,000

Hepatitis B 0.3 to 1 in 10,000

Measles 3 in 100,000

Pertussis 3 in 100,000

Typhoid (Africa and South 

America)

1 to 5 in 100,000

Active tuberculosis† 2 in 100,000

Typhoid (Caribbean and Central 

America)

3 in 1,000,000

Japanese encephalitis <1 to 5 in 1,000,000

Rabies (fatal) <1 in 1,000,000

Meningococcal disease <1 in 10,000,000

Cholera <1 in 10,000,000

Diphtheria <1 in 10,000,000

Yellow fever‡ <1 in 10,000,000

* Adapted from Steffen R. Travel vaccine preventable diseases–updated logarithmic 

scale with monthly incidence rates. J Travel Med 2018 Jul 1; 25(1). doi: 10.1093/jtm/

tay046.2

† In volunteer Peace Corps aid workers. 
‡ No data are available on the proportion of exposed travellers who are immune.

1. INFORMATION NEEDED TO UNDERTAKE A
PERSONALISED PRETRAVEL RISK ASSESSMENT

• Detailed intended itinerary, including date of departure
(and period available to receive vaccinations), specific
localities and routes, rural versus urban stay, duration of
stay, likely access to healthcare and other services, and
probability of deviation from planned itinerary

• Purpose(s) of travel and intended activities, especially
those susceptible to various environmental hazards

• Relevant personal information, including traveller’s age,
pregnancy or planned pregnancy, breastfeeding and possible
financial constraints

• Underlying medical conditions of the traveller, particularly
immunocompromising conditions, and current medications

• Vaccination history (including adverse events after
vaccination) and allergy history

• Plans for travel insurance

TRAVEL MEDiCiNE UPDATE continued 

46   MedicineToday   ❙   JANUARY 2019, VOLUME 20, NUMBER 1

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2019.

����������������������������������������������



is probably prudent to check individual 
country requirements, as not all countries 
are yet conforming to the updated WHO 
advice. Furthermore, some data suggest 
that vaccination of pregnant women and 
people with lowered immunity, such as 
those with HIV infection, may not pro-
vide lasting protection, and these people 
therefore require a booster vaccination.8

Table 3 summarises the yellow fever 
vaccine attributes and scheduling. The 
International Certificate of Vaccination 
or Prophylaxis (ICVP) should be com-
pleted for the traveller. This certificate 
becomes valid 10 days after the day of 
vaccination and remains valid for life.

Meningococcal disease
The quadrivalent meningococcal (Men-
ACWY) vaccine is included in the 
‘required’ vaccination category because it 
is required by Saudi Arabian authorities 
for religious pilgrims, including those 
travelling for the Hajj. Meningococcal 
meningitis is caused by the bacteria 
 Neisseria meningitidis, which is transmit-
ted from human to human via respiratory 
droplets, especially in crowded conditions. 
It is endemic in sub-Saharan Africa (the 
‘meningitis belt’), which has the highest 
rates of the disease worldwide. During 
epidemics in this region, the incidence 
can approach 1000 per 100,000 people, or 
1% of the population.7

The conjugate MenACWY vaccine 

should be used in preference to the poly-
saccharide MenACWY vaccine, as the 
conjugate vaccine provides a longer dura-
tion of immunity and also generates 
cell-mediated immunity, reducing nasal 
carriage of the bacteria. Two of the three 
available conjugate MenACWY vaccines 
are recommended for use in infants from 
6 weeks of age, and the other from 
9 months of age (Tables 3 and 4).3

Poliomyelitis
Poliomyelitis is rare in travellers. Pakistan, 
Nigeria and Afghanistan are the only three 
countries to have had active wildtype polio 
virus trans mission between 2016 and 2018 
inclusive.9,10 Niger, Nigeria, Somalia, Dem-
ocratic Republic of the Congo and, more 
recently, Papua New Guinea have seen a 
return of polio because of  circulation of 
vaccine-derived virus (Figure 1).9,10

Under the IHR, all long-term visitors 
(those staying more than four weeks) from 
Afghanistan, Nigeria, Democratic Repub-
lic of the Congo, Kenya, Niger, Pakistan, 
Papua New Guinea and Somalia must 
have  documented proof of vaccination 
with an inactivated poliomyelitis vaccine 
within the four weeks to 12 months before 
departing from these polio-infected coun-
tries.10 Practitioners need to ensure that 
such travellers are provided with an ICVP 
in the form specified in Annex 6 of the 
IHR to record their polio vaccination and 
serve as proof of vaccination.10

Recommended vaccinations
Recommended vaccinations include those 
for vaccine-preventable diseases transmit-
ted through contaminated food and water 
or from person to person via f aecal–oral 
routes (cholera, typhoid fever, hepatitis A 
and poliomyelitis), mosquito bites (Japa-
nese encephalitis and yellow fever), infected 
animal bites (rabies) and respiratory drop-
lets (influenza, meningococcal disease and 
TB). Tables 3 and 4 summarise the attrib-
utes, scheduling and contraindications for 
recommended vaccinations, which are 
prescribed according to the risk assessment 
undertaken for the traveller. As noted 
above, some recommended vaccinations 
are also required for crossing international 
borders.

Cholera
Cholera is rare in travellers, as most do 
not visit areas with active cholera trans-
mission. Up to an estimated two cases 
occur in a million western travellers.3,11 
Vaccination should be considered for 
humanitarian and aid workers and those 
with itineraries in remote cholera epi-
demic areas.

The inactivated oral cholera vaccine is 
also recommended for travellers who have 
a higher risk of severe or complicated 
 diarrhoeal disease and those at high risk 
of acquiring diarrhoeal disease, including 
people with poorly controlled or compli-
cated diabetes, inflammatory bowel 

TABLE 2. ROUTINELY RECOMMENDED VACCINATIONS IN THE NATIONAL IMMUNISATION PROGRAM3

Infants and children Adolescents and adults Older adults

• Diphtheria-tetanus-pertussis-inactivated 
poliomyelitis virus-Haemophilus influenzae type b

• Hepatitis B

• Rotavirus

• Pneumococcal disease

• Meningococcal disease (MenACWY)

• Measles-mumps-rubella-varicella

• influenza

• Diphtheria-tetanus-pertussis

• Measles-mumps-rubella

• Hepatitis B

• Human papillomavirus 9-valent

• Varicella (chickenpox)

• MenACWY

• influenza, pneumococcal disease  
(at-risk groups*)

• Pneumococcal disease

• influenza

• Diphtheria-tetanus-pertussis

• Herpes zoster (shingles)

* At-risk groups include Aboriginal and Torres Strait Islander people, smokers and patients with functional or anatomical asplenia; immunocompromised conditions or states 

(including due to immunosuppressive therapies); chronic respiratory, cardiovascular or liver disease; alcoholism; or diabetes.
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TABLE 3. SUMMARY OF CLINICAL CHARACTERISTICS OF TRAVEL-RELATED VACCINATIONS

Disease Transmission People/areas at risk Vaccine(s) Recommended age Vaccine efficacy Schedule

Yellow 
fever

• Day-biting 
mosquitoes

• Travellers to 
yellow fever-
infected countries 
in South America 
and Africa

• Live attenuated 
vaccine

• Adults
• Children aged  

≥9 months

• >95% 
• Protection: 

generally 
lifelong

• Single dose (SC) 
• Time to 

protection:  
10 days

Meningo- 
coccal 
disease*

• Respiratory 
aerosol 
transmission, 
especially 
with crowding

• Travellers to 
‘meningitis belt’ 
of sub-Saharan 
Africa (seasonal 
risk)

• Travellers to 
mass gatherings 
(e.g. Hajj)

• Crowded student 
dormitories

• Quadrivalent 
(serogroups A, 
C, W-135, Y) 
conjugate 
vaccine

• Adults
• Children aged  

≥9 months

• 80 to 85% • Single dose (iM) 
• Time to 

protection: 
about 4 weeks

• Booster after  
3 to 5 years

• infants • >90% in 
infants  
6 months 
after third 
dose

• 2 to 3 doses (iM)
• Time to 

protection: 
about 4 weeks

• Booster after  
3 to 5 years

Polio-
myelitis*

• Contaminated 
food and 
water in 
countries 
with ongoing 
transmission

• Countries with 
ongoing polio 
transmission 
(e.g. Pakistan, 
Nigeria, 
Afghanistan)

• Rare in travellers

• inactivated 
poliomyelitis 
vaccine

• infants
• Children
• Adults

• >95% • Single dose (iM) 
(if primary 
childhood series 
received)

• Booster after  
10 years if 
ongoing exposure

Cholera • Contaminated 
food and 
water in 
cholera 
epidemic 
areas

• Humanitarian and 
aid workers

• Travellers with 
itineraries in 
remote cholera 
epidemic areas

• Oral 
inactivated 
whole-cell 
Vibrio cholerae 
plus cholera 
toxin B subunit 

• Adults
• Children aged  

≥2 years

• 85 to 90% up 
to 6 months 

• 62% at 1 year
• 57% after  

2 years

• 2 doses of 
vaccine 
reconstituted in 
a buffer given 
orally 1 to  
6 weeks apart  
(3 doses for  
2- to 5-year-olds)

• Booster after  
2 years 

Typhoid 
fever

• Contaminated 
food and 
water in 
endemic 
areas

• Highest for those 
travelling in 
endemic areas 
off the usual 
tourist routes 
and/or visiting 
family and friends

• Highest rates for 
travellers to the 
indian 
subcontinent 

• Oral live 
attenuated 
typhoid vaccine

• Adults
• Children aged  

≥6 years

• 50 to 80% • 1 capsule orally 
every second 
day until 3 or 4† 
capsules taken

• Revaccinate 
after 3 or  
5 years, 
respectively

• Parenteral 
purified Vi 
capsular 
polysaccharide 
vaccine

• Adults
• Children aged 

≥2 years

• 60 to 80%
• Decreases to 

50 to 77% at 
2 years

• Single dose (iM)
• Revaccinate 

after 2 to  
3 years

Hepatitis A • Contaminated 
food and 
water in 
endemic 
areas

• Person to 
person

• Morbidity 
increases with 
increasing age

• Risk is declining 
in some areas 
(e.g. Singapore)

• Several 
inactivated 
vaccines 
available

• Combination 
with hepatitis 
B or typhoid 
vaccine 
available

• Adults
• Children aged  

≥1 year

• >99% 
• Long-term 

protection  
(>30 years)

• 2 doses (iM) 
given 6 to  
36 months 
apart; or

• 3 doses (iM) 
given at 0, 1 and 
6 months

continued on next page
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TABLE 3. SUMMARY OF CLINICAL CHARACTERISTICS OF TRAVEL-RELATED VACCINATIONS continued

Disease Transmission People/areas at risk Vaccine(s) Recommended age Vaccine efficacy Schedule

Japanese 
encephalitis 
(JE)

• Night-biting 
(dusk to 
dawn) 
mosquitoes 
in Asia

• Agricultural areas 
of Asia and 
Papua New 
Guinea (risk 
correlates with 
exposure in 
endemic areas, 
usually rural)

• Present in at 
least 24 endemic 
countries in Asia

• inactivated JE 
vaccine

• Adults

• Children aged 
≥2 months‡

• High 
seroconversion 
(>95%) rate 
after 2 doses

• 2 doses (iM)  
28 days apart 
(adults‡ only:  
7 days apart if 
imminent risk  
of exposure)

• Time to 
protection:  
1 week after 
second dose

• Revaccinate 
after 1 to  
2 years;  
>6 years if 
booster given 
after 1 to 2 years

• Live attenuated 
recombinant JE 
vaccine

• Adults
• Children aged 

≥9 months

• High 
seroconversion 
(>93%) rate 
after 14 days

• Very high 
seroconversion 
rate (>99%) 
after 30 days

• Single dose (SC)
• Time to 

protection: 
about 2 weeks 
in adults and  
4 weeks in 
children

• Booster only 
indicated for 
children aged 
<18 years after 
1 to 2 years if 
ongoing exposure

Rabies • Bites (saliva) 
from infected 
animals, 
mostly dogs, 
in rabies 
enzootic 
areas

• Remote, rural or 
extended stays in 
endemic 
countries

• Children aged 
<15 years 
account for 40% 
of people who are 
bitten

• inactivated 
rabies vaccine

• Adults
• Children of any 

age 

• 80 to 85% • 3 doses (iM  
or iD§) before 
exposure at  
0, 7 and 21 or 
28 days 

• 2 additional 
doses after 
exposure (days 
0 and 3)

• Booster after  
1 to 2 years if 
ongoing 
exposure

Tuber- 
culosis 
(TB)¶

• Respiratory 
aerosol 
transmission

• Children <5 years 
old spending >3 
months in highly 
endemic areas

• Consider in 
healthcare 
workers travelling 
to areas with high 
levels of drug-
resistant TB†

• Live attenuated 
vaccine (BCG)

• Neonates
• infants
• Children
• Adults

• in infancy, 
>90% against 
severe 
disseminated 
forms of 
disease

• Single dose (iD)
• Should 

preferably be 
given at least  
3 months before 
entry into 
endemic areas 

• Perform 
Mantoux test 
before 
administration

* Vaccinations for meningococcal disease and poliomyelitis are childhood vaccinations that may require boosters in adult travellers with specific itineraries.
† Recommendation is off-label but supported by the NHMRC.
‡ inactivated JE vaccine is registered for use in adults aged ≥18 years. The Australian Technical Advisory Group on immunisation (ATAGi) recommends that this vaccine can be 
administered to children aged ≥2 months to <18 years in circumstances where an alternative is not available or is contraindicated. The ATAGi also recommends that children 
aged ≥2 months to <3 years receive 0.25 mL doses of this vaccine.3

§ Use of the iD route for rabies vaccination is the practitioner’s own responsibility, as rabies vaccines are not registered in Australia for iD administration. it should not be used in 
immunocompromised individuals.
¶ Not routinely given in Australia.

Abbreviations: BCG = bacille Calmette-Guérin; iD = intradermal; iM = intramuscular; SC = subcutaneous.
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disease, HIV infection or other immuno-
compromising conditions, significant 
 cardiovascular disease or primary or 
 secondary achlorhydria.3 In this group of 
travellers, cholera vaccination can be used 
off-label for reducing the incidence of diar-
rhoea caused by Escherichia coli, for which 
the vaccine gives some cross-protection.11 
The overall reduction in risk is modest but 
 possibly significant in these individuals.

Typhoid 
The risk of exposure to Salmonella enter-
ica serotype Typhi is highest for people 
travelling off the usual tourist routes and 
those visiting family and friends.7 Highest 
rates of the disease are found in those 
travelling to the Indian subcontinent.7

There are two typhoid vaccines licensed 
in Australia: an oral live attenuated  vaccine 
and a parenteral (injectable) Vi polysac-
charide antigen vaccine. These vaccines 
have similar protective efficacy (50 to 80%) 
against S. typhi, although the injectable 
vaccine provides no cross- protection 
against S. paratyphi B, whereas the oral 
vaccine does.12 S. paratyphi B is more com-
mon in South and Central America.

The oral typhoid vaccine strain may be 
destroyed by gastric acid, so the  capsules 
must be swallowed whole rather than 
chewed or opened. There should be an 
interval of at least eight hours between 
administration of the oral typhoid vaccine 
and the inactivated oral cholera vaccine, 
as the buffer in the cholera vaccine may 
affect transit of the typhoid vaccine 
 capsules through the gastrointestinal tract. 

The oral typhoid vaccine may also be 
susceptible to inactivation by some 
 antibiotics and antimalarial agents 
(including doxycycline). If the oral 
 vaccine is used, it is recommended that 
vaccination be timed so that the last dose 
of vaccine is administered at least three 
days before starting antibiotics. Unlike 
injectable live vaccines, the oral live 
typhoid vaccine does not interact with 
other injectable live  vaccines, but its use 
is contra indicated in immunocompro-
mised and pregnant  people (Table 4).

TABLE 4. CONTRAINDICATIONS AND SPECIAL PRECAUTIONS OR CONSIDERATIONS 
OF TRAVEL-RELATED VACCINATIONS

Disease Contraindications Special precautions or 
considerations

Yellow fever • Breastfeeding mothers of infants 
aged ≤6 months

• Severe egg antigen 
hypersensitivity

• immunodeficiency
• Thymic disorders/dysfunction
• Age <6 months

• Pregnancy and lactation 
(vaccine given only in 
exceptional circumstances)

• Recent injectable live viral 
vaccination (see Box 2)

• Age 6 to 8 months
• Adults aged ≥60 years
• Asymptomatic HiV with CD4 

count >200 x 106 cells/L 
• Haematopoietic stem cell 

transplant recipients

Meningococcal 
disease*

• N/A • Pregnancy and lactation

Poliomyelitis* • N/A • Pregnancy and lactation

Cholera • N/A • Pregnancy and lactation 
• Consider for travellers with 

achlorhydria† or at increased 
risk of severe diarrhoeal 
disease (e.g. with HiV or type 
1 diabetes)

Typhoid fever Oral live attenuated typhoid vaccine:
• Pregnancy
• immunosuppression
• Taking antibiotics 
• Oral cholera vaccine
• Children aged <6 years

Parenteral purified Vi capsular 
polysaccharide vaccine:
• Pregnancy and lactation

Hepatitis A • N/A Pregnancy and lactation
• Consider serological 

screening in people who may 
have had prior hepatitis A 
infection or illness

Japanese 
encephalitis 
(JE)

Live attenuated recombinant JE 
vaccine: 
• Pregnancy
• Lactation
• immunosuppression

inactivated JE vaccine:
• Age <18 years‡

• Pregnancy (category B1)

Rabies • N/A • Serological testing 
recommended in those with 
immunosuppression or after 
iD rabies vaccination

Tuberculosis  
(TB)§

• Prior TB infection or disease or 
Mantoux test result ≥5 mm

• Pregnancy
• immunosuppression
• immunodeficiencies
• HiV or suspected HiV infection

• Active skin disease such as 
eczema, dermatitis or 
psoriasis at or near the site  
of vaccination

* Vaccinations for meningococcal disease and poliomyelitis are childhood vaccinations that may require boosters in 
adult travellers with specific itineraries.
† Recommendation is off-label but supported by the NHMRC.
‡ inactivated JE vaccine is registered for use in adults aged ≥18 years. The Australian Technical Advisory Group on 
immunisation (ATAGi) recommends that this vaccine can be administered to children aged ≥2 months to <18 years 
in circumstances where an alternative is not available or is contraindicated. The ATAGi also recommends that 
children aged ≥2 months to <3 years receive 0.25 mL doses of this vaccine.3

§ Not routinely given in Australia.

Abbreviations: iD = intradermal; N/A = not applicable.
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Hepatitis A
The risk of acquiring hepatitis A infection 
has continuously reduced over the past 
four decades and is now about one per 
10,000 travellers per month, depending 
on destination and style of travel in hep-
atitis A endemic countries.2 Morbidity 
from this infection increases with age, 
with a case-fatality rate of 1.8% in people 
older than 50 years.7

Several inactivated hepatitis A vac-
cines are licensed in Australia, all of 
which are highly efficacious, well toler-
ated and  provide long-term protection 
(at least 30 years) in both children and 
adults,  providing a complete course is 
given.2,8 Hepatitis A vaccine is also avail-
able in combination with hepatitis B or 
typhoid vaccines. Serological screening 
should be considered in people who may 
have had prior hepatitis A infection or 
illness.

Japanese encephalitis
This rare viral disease, which infects 
the brain with potentially devastating 
complications, is transmitted by night- 
biting mosquitoes in Asia and parts of the 
western Pacific. It is generally viewed as 
an infection of agricultural areas (risk 
correlates with exposure in endemic areas, 
which are usually rural). Most cases (more 
than 99%) of Japanese encephalitis are 
mild or asymptomatic. The case-fatality 
rate is 20 to 30% in symptomatic individ-
uals (up to 50,000 deaths are reported 
annually), with another 30 to 50% having 
severe  neurological, cognitive or psychi-
atric sequelae.7,13 At least 75% of cases 
occur in children aged 14 years or younger, 
with an overall incidence of five to 50 cases 
per 100,000 children per year in Asian 
populations.7,13

The Japanese encephalitis vaccination 
recommendations for people travelling 

to Asia and Papua New Guinea are cus-
tomised according to the season of travel, 
regions to be visited (urban or rural), 
duration of travel and extent of outdoor 
activities.3 There are two licensed Japanese 
encephalitis vaccines in Australia: a two-
dose vero-cell-derived  inactivated vaccine, 
given at days 0 and 28; and a single-dose 
live attenuated recombinant vaccine. The 
two-dose  inactivated vaccine schedule 
should be completed at least one week 
before exposure, whereas the recombinant 
vaccine should be administered in adults 
at least two weeks before exposure. There 
is an age- dependent need for boosters of 
each  vaccine (Tables 3 and 4). 

A rapid two-dose schedule (seven days 
apart) for the inactivated vaccine has been 
recently approved in Europe for adults 
aged 18 to 65 years if time does not allow 
for a four-week interval between doses, 
but this is not yet approved in Australia.13

TRAVEL MEDiCiNE UPDATE continued 

Figure. Countries with polio transmission in 2018: 28 cases of wildtype polio virus (blue) and 101 cases of circulating vaccine-derived polio 
virus (orange). 
Reprinted with permission from: World Health Organization Global Polio Eradication initiative. Polio now. http://polioeradication.org/polio-today/polio-now/ (accessed January 2019).
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Rabies
Rabies occurs in more than 150 countries 
and territories globally. It is almost uni-
versally fatal in humans, with 59,000 
deaths occurring worldwide each year, 
mostly in Asia and Africa.14 The rabies 
virus is transmitted through bites from 
infected animals; mostly dogs, but also 
bats, cats and monkeys. The rate of rabies 
exposure for travellers is at best an   estimate 
and may range from 16 to 200/100,000 
travellers.7 Of people who are bitten by 
suspected rabid animals, 40% are children 
aged under 15 years.15 Every year, more 
than 15 million people worldwide receive 
postexposure vaccination to prevent the 
disease.15

Pre-exposure prophylactic (PrEP) 
 vaccination provides partial immunity 
against the rabies virus. The standard 
course is three doses given on days 0, 
seven and 21 or 28, either intramuscularly 
or intradermally (off-label use). In the 
event of an exposure, two additional doses 
of vaccine, given three days apart, are still 
required. The WHO has recently issued 
revised recommendations that make PrEP 
 available in just two doses, given on days 
0 and seven; this course is only to be used 
when there are time constraints and with 
the proviso that a third dose is given 
within a year.2,14 This two-dose schedule 
has not yet been approved in Australia 
by the TGA or endorsed by the NHMRC; 
neither has intradermal administration 
of the rabies vaccine, despite this route 
being endorsed by the WHO.14 If the 
intradermal route is being considered, 
the NHMRC does  provide guidance on 
the factors that need to be taken into 
account.3

 Routine serological testing for rabies 
after intramuscular PrEP vaccination is 
not usually necessary. However, people 
who are immunocompromised or who 
received intradermal PrEP vaccination 
should have their rabies virus neutralising 
antibody titres determined 14 to 21 days 
after the third dose of vaccine, and a 
 further dose should be given if the titre is 
reported as inadequate (i.e. less than 

0.5 IU/mL). Serological testing should then 
be repeated and, if titres remain below 
0.5  IU/mL, expert advice should be 
sought.3

Tuberculosis
Young children travelling to countries 
with a high incidence (more than 40 cases 
per 100,000 population per year) of 
 tuberculosis (TB) for an extended period 
are at increased risk of acquiring TB and 
developing severe disease.3,16 The only 
existing vaccine against TB, the bacille 
Calmette-Guérin (BCG) live vaccine, 
which was created in 1921, has variable 
protective efficacy.17

As BCG vaccination does not prevent 
primary infection per se, nor reactivation 
among those already infected with TB 
(e.g. latent TB), the role of BCG vaccina-
tion in preventing overall transmission is 
limited.17 However, there is strong evidence 
that BCG vaccination in childhood (before 
5 years of age) provides at least 90% pro-
tection against severe disseminated forms 
of TB disease, including  miliary and 
meningeal TB, in young children, but that 
this protection declines with increasing 
age.18 As TB can be difficult to diagnose 
in young children, and progression to 
disseminated disease can be rapid, they 
are therefore the primary target for the 
use of BCG vaccine. 

For child travellers who require the 
BCG vaccine, the following precautions 
should be considered when scheduling 
their vaccination visits. First, BCG vaccine 
should preferably be given at least three 
months before entry into endemic areas; 
however, as this is rarely practical for 
 people returning to visit their families, it 
should still be offered at any time before 
departure. Other injectable live viral vac-
cines (Box 2) should be administered 
either concurrently or with a minimum 
four-week interval before or after BCG 
vaccination.3 Second, tuberculin skin 
testing (Mantoux test), performed by a 
trained and accredited healthcare practi-
tioner, is recommended before adminis-
tering the BCG vaccine for all individuals 
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except infants aged less than 6 months.3 
The response to tuberculin testing may 
be depressed for as long as four weeks after 
measles infection or administration of 
MMR vaccine,3,19 and those interpreting 
the results of the tuberculin test should 
be aware of any other recently adminis-
tered live injectable vaccines.19

Conclusion
It is essential to have a sound knowledge 
of the geographical, climate, cultural and 
other conditions that pose a risk to indi-
vidual travellers, to alert them to these 
risks and to inform them how to avoid or 
minimise harm. This must be done in a 
fashion that does not frighten or discour-
age the traveller. A thorough pretravel 
preparation and medical consultation  
can mitigate avoidable health and safety 
risks. 

An initial risk assessment needs to be 
undertaken to tailor the discussion to the 
relevant risks identified for the traveller. 
Recommendations for vaccinations are 
easy to find, but determining the actual 
degree of risk is the advice that practition-
ers are providing. This must take the form 
of a conversation with the traveller, as all 
travellers will have varying levels of risk 
acceptance. The correct interventions can 
then be chosen based on the discussion 
and risks. 

Practitioners should be aware that 
 vaccination costs can add up to as much 

as the traveller’s plane fare. Discretion 
is the byword; the risk and consequences 
of a severe anaphylactic or adverse 
 reaction to vaccination must be consid-
ered, but it must also be recognised that 
giving a  vaccination may save the per-
son’s life.   MT

A thorough pretravel preparation 
and medical consultation  

can mitigate avoidable health  
and safety risks

References
1. Steffen R, Behrens RH, Hill DR, Greenaway C, 

Leder K. Vaccine‐preventable travel health risks: 

what is the evidence–what are the gaps? J Travel 

Med 2015; 22(1): 1-12.

2. Steffen R. Travel vaccine preventable 

diseases–updated logarithmic scale with monthly 

incidence rates. J Travel Med 2018 Jul 1; 25(1). 

doi: 10.1093/jtm/tay046.

3. Australian Technical Advisory Group on 

immunisation. Australian immunisation Handbook, 

10th ed. Canberra: Australian Government 

Department of Health; 2018. Available online at: 

https://immunisationhandbook.health.gov.au/

contents (accessed January 2019).

4. Streeton CL, Zwar N. Risk of exposure to 

hepatitis B and other blood-borne viruses among 

Australians who travel abroad. J Travel Med 2006; 

13: 345-350.

5.  World Health Organization. international 

Health Regulations (2005). 3rd ed. Geneva: WHO; 

2016. Available online at: www.who.int/ihr/

publications/9789241580496/en/ (accessed 

January 2019).

6.  US Centers for Disease Control and Prevention 

(CDC). Yellow fever maps. Atlanta, GA: CDC; 2018. 

Available online at: www.cdc.gov/yellowfever/

maps/index.html (accessed January 2019).

7. US Centers for Disease Control and Prevention 

(CDC). CDC health information for international 

travel (‘Yellow book’). Atlanta, GA: CDC; 2018. 

Available online at: wwwnc.cdc.gov/travel/

yellowbook/2018/table-of-contents (accessed 

January 2019).

8. World Health Organization. international  

travel and health. Geneva: WHO; 2018. Available 

online at: www.who.int/ith/en/ (accessed  

January 2019).

9. World Health Organization. Statement of the 

Nineteenth iHR Emergency Committee regarding

the international spread of poliovirus. 30 November 

2018. Available online at: www.who.int/news-

room/detail/30-11-2018-statement-of-the-

nineteenth-ihr-emergency-committee-regarding-the-

international-spread-of-poliovirus (accessed 

January 2019).

10. US Centers for Disease Control and Prevention 

(CDC). Clinical update: interim CDC guidance  

for travel to and from countries affected by the 

polio vaccine requirements and recommendations. 

Available online at: wwwnc.cdc.gov/travel/

news-announcements/polio-guidance-new-

requirements (accessed January 2019). 

11. Jelinek T, Kollaritsch H. Vaccination with 

Dukoral against travelers’ diarrhea (ETEC) and 

cholera. Expert Rev Vaccines 2008; 7: 561-567.

12. Levine MM, Ferreccio C, Black RE, Lagos R, 

San Martin O, Blackwelder WC. Ty21a live oral 

typhoid vaccine and prevention of paratyphoid  

fever caused by Salmonella enterica serovar 

Paratyphi B. Clin infect Dis 2007; 45 Suppl 1: 

S24-S28.

13. Lindquist L. Recent and historical trends in the 

epidemiology of Japanese encephalitis and its 

implication for risk assessment in travellers. J Travel 

Med 2018; 25 Suppl 1: S3-S9.

14. World Health Organization. Rabies vaccines: 

WHO position paper – April 2018. Weekly Epidemiol 

Rec 2018; 93: 201-220.

15. World Health Organization. Rabies [fact 

sheet]. Geneva: WHO; 13 September 2018. 

Available online at: www.who.int/news-room/

fact-sheets/detail/rabies (accessed January 

2019).

16. Toms C, Stapledon R, Coulter C, Douglas P, 

National Tuberculosis Advisory Committee. 

Tuberculosis notifications in Australia, 2014. 

Commun Dis intell Q Rep 2017; 41: E247-E263.

17.  World Health Organization. BCG vaccine. 

Available online at: www.who.int/biologicals/areas/

vaccines/bcg/en/ (accessed January 2019).

18. Mangtani P, Abubakar i, Ariti C, et al. Protection 

by BCG vaccine against tuberculosis: a systematic 

review of randomized controlled trials. Clin infect 

Dis 2014; 58: 470-480.

19. Public Health England (PHE). Revised 

recommenda tions for the administration of more 

than one live vaccine. London: PHE; 2015. 

Available online at: www.gov.uk/government/

publications/revised-recommendations-for-

administering-more-than-1-live-vaccine (accessed 

January 2019).

COMPETiNG iNTERESTS: None.

2. DISEASES WITH LIVE VIRAL 
VACCINES LICENSED IN AUSTRALIA, 
DECEMBER 2018

• Yellow fever 

• Measles-mumps-rubella 

• Varicella (chickenpox)

• Tuberculosis (BCG)

• Japanese encephalitis

• Herpes zoster (shingles)

• Rotavirus*

* Oral administration. 

Abbreviation: BCG = bacille Calmette-Guérin.
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