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Keeping Patients 
Healthy Abroad
It is possible for the general practitioner to pro-
vide effective travel advice if close attention is
paid to travellers’ medical history, travel plans
and lifestyle.
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Case: Tunisian Holiday

Ahealthy, 70-year-old woman, Ms. Adventure, presents to your office to ask your advice. She is
planning to take a trip in four weeks to Tunisia, and wants to know if she needs any vaccina-

tions. Although most of her time will be spent in the city of Tunis, sightseeing with a group of
Canadian seniors, the patient informs you that one week of her three-week holiday will be spent “on
her own” — driving, camping and camel-riding through the southern part of the country.

Question: What suggestions, if any, do you have for pre-travel medications?
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Over the past decade, with the advent of “eco-
tourism,” adventure travel and globalization of

business, an increasing number of Canadians are
travelling abroad and being exposed to various
health risks.1 In addition, immigrants to Canada fre-
quently return to their native countries to visit
friends and relatives, exposing themselves to travel
risks. In 1996, Statistics Canada reported 3.7 million
person-trips between Canada and countries other
than the United States — up 3.6% from the previous
year (Figure 1). Risks associated with such travel
include infectious diseases (the most important of
which are malaria and travellers’ diarrhea), environ-
mental illness (e.g., altitude sickness) and traumatic
injury. Table 1 outlines the most important causes of
morbidity and mortality in the twentieth-century
traveller.

Travel medicine has matured over the past
decade as well, and is now considered to be a spe-
cialty in its own right. Travel advice is much more
complex than just the selection of immunizations;
the standard of practice now includes assessment
and recommendations regarding multiple risk fac-
tors. The travel-medicine advisor must have
access to a global database detailing emerging
infectious diseases, while keeping aware of
changing drug-resistance patterns and keeping
up-to-date on malaria prophylaxis, which has a
propensity to change rapidly. Although there
are several expensive computerized programs

to assist with these issues, there is an art to
managing the individual traveller’s risks.1 As a
result, some physicians feel that the field of
“Emporiatrics” (from the Greek “emporos” for
“traveller”) should be restricted to specialized
clinics. Malpractice suits arising from inappro-
priate travel advice or mismanagement of ill-
ness in returned travellers who have needlessly
died of malaria, for example, are increasing in
North America, and tend to support the above
viewpoint. Since most travel advice is given by
family physicians/general practitioners and not
by travel clinics, however, arming community
physicians with some basic information and,
more importantly, enabling them to access
information resources, will help to improve the
quality and consistency of travel-health advice. 

In this workshop, we outline the steps required
to provide an effective and complete travel consul-
tation and then focus on the three most important
areas of health promotion and disease prevention:
immunizations, malaria and travellers’ diarrhea. 

Pretravel Assessment
Table 2 lists the minimum components of a pre-
travel assessment. As in all areas of medicine, a
thorough history is essential to formulate an indi-
vidualized risk assessment and to provide appro-
priate advice. The history should include current
and past medical problems, which might pose
increased risk with tropical travel. Unstable car-
diovascular syndromes, poorly controlled hyper-
tension or diabetes mandate pretravel optimiza-
tion, if possible, or onward referral to appropriate
specialists, including a travel clinic for very com-
plex or multisystem illnesses. Those travellers
with chronic pulmonary conditions, such as reac-
tive airways or chronic obstructive pulmonary dis-
ease (COPD), should have assessment of basal
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assessment and recommendations

regarding multiple risk factors.



oxygenation in view of the risk of hypoxia while
flying or if staying at altitude. Commercial airlin-
ers are pressurized only to 3,000 meters with con-
sequent reduction of fractional concentration of
oxygen in inspired gas (FI02). Those with asthma,
chronic sinusitis or COPD should be forewarned
of the risk of barotrauma and decompression sick-
ness when flying within 24 hours after diving.
Those with chronic, but stable, medical conditions
may require a supply of their medications with an
accompanying letter of explanation. Travellers
should be advised to keep their medications in
their original, labeled containers to reduce con-
frontation with officials at border crossings. 
A MedicAlert® bracelet is also advisable for all
patients with significant illnesses or allergies.

Additional problems that have implications for
the traveller include achlorhydria, asplenia,
immune compromise and pregnancy. Patients on
long-term H2 blockers or, more importantly, pro-
ton-pump inhibitors, face increased risks of

acquiring enteric infection, including salmonella
typhi, since gastric acid provides a first-line
defense against these organisms. In addition to
severe malaria and babesiosis, asplenics have
increased risk of disseminated infection with
encapsulated organisms such as pneumococcus,
meningococcus and DF-2 (Capnocytophaga cani-
morsus). This latter organism is commonly con-
tracted from dog bites, and may be lethal in
splenectomized patients. Immunocompromised
individuals and pregnant women are at risk of
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Table 1

Travel Morbidity and Mortality

Most Important Causes of Morbidity

• Travellers’ diarrhea/Enteric infections

• Malaria

• Respiratory-tract infections

• Sexually transmitted disease

• Skin disorders

Most Important Causes of Mortality

• Cardiovascular events

• Traumatic injury, especially motor-vehicle
accidents

• Suicide/homicide

• Drowning/electrocution

Table 2

Components of a 
Pretravel Assessment

1. Medical History

• current or chronic illness (e.g., dental,
cardiovascular, diabetes, HIV, pregnancy)

• personal or family history of psychiatric illness
or seizures in regards to mefloquine

• history of previous travel illness, malaria
infections

• medications

• allergies or reactions to previous malaria
chemoprophylaxis

• immunization status

2. Travel/Exposure History

• departure date, duration

• season (at destination)

• accommodation (first class vs. camping)

• rural vs. urban stay

• purpose of travel/activities planned 
(e.g., casual sex, cycling, etc.)

3. Physical Examination (when necessary)

• focused on potential problems identified on
history (e.g., blood pressure, cardiovascular)



multiple infections and have poorer outcomes
once they have contracted them; neither should
receive live vaccines. Travellers who have human
immunodeficiency virus (HIV), take high-dose
steroids or are pregnant should be referred to a
travel clinic with specific expertise in these areas. 

It is imperative to elicit a history of seizures or
psychiatric illness in the traveller or his/her first-
degree relative prior to prescribing malaria pro-
phylaxis, as these are contraindications to the use
of mefloquine. Similarly, medication allergies,
especially to antibiotics such as ciprofloxacin and
doxycycline, should be sought. 

Finally, details regarding the travel itinerary —
including destination(s), duration, season, quality of
accommodations, whether the stay is rural or urban,
as well as anticipated activities — are necessary to
individualize immunization, malaria prophylaxis
and other risk-reduction recommendations.

Immunizations
Immunizations are categorized as routine (child-
hood or adult), required (to cross international
borders) and recommended (according to risk).
Table 3 outlines the current vaccines available in
each category, their booster intervals, indica-
tions, risk of disease acquisition in the unimmu-
nized and vaccine efficacy. Figure 2 provides a
flow chart of immunizations according to risk.

Travellers who indicate a proclivity to “experi-
ence local culture,” (i.e., eating food from road-
side vendors, traveling off usual tourist routes or
having close contact with locals), should be
advised that their risk for acquiring infectious dis-
eas, such as hepatitis A and B and typhoid fever
may be increased up to tenfold. Fortunately, many
of these illnesses are vaccine-preventable and,
therefore, such individuals should be strongly
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Figure 2

Immunization According to Risk

Tetanus diphtheria (TD), polio,
measles, mumps, rubella

Yellow fever (cholera,
meningococcal)

Hepatitis A, typhoid

Hepatitis B, rabies, 
tuberculin skin test

Hepatitis B, meningococcal,
Japanese encephalitis, rabies,

cholera, influenza,
pneumococcal

Childhood immunizations? NO
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Border crossing?

Food/water risk?

Long-term stay?

Special risk?
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Table 3

Immunizations for Travellers

VACCINE BOOST (yrs) INDICATION RISK ESTIMATE1 EFFICACY

Category: Routine

Tetanus 10 All travellers unknown >99%

Diphtheria 10 All travellers unknown 80% to 95%

Pertussis Once All travellers unknown 90% (for
severe illness)

Polio (oral) Once All travellers unknown >90%

Polio (inj) None All travellers unknown >90%

MMR Once All travellers 2/100,000 >90%

Measles Once (Those born after 1956) travellers >90%

Category: Required

Yellow fever 10 South America, Africa unknown 100%

Cholera (oral) 0.5 No longer req’d except in 1/500,000 65% to 85%
Saudi Arabia during Hajj

Meningococcus 3 to 5 unknown 85% to 95%

Category: Recommended

Hepatitis A None All travellers to risk areas 1/1,000/wk >95%

Hepatitis B None Health-care workers, long-stay 1/1,000/mo >95%
travellers, those with risky lifestyles

Hepatitis AB None As for A and B unknown >95%

Typhoid (oral) 7 Off-tourist routes, long stay 3/10,000/mo 60% to 70% 

Typhoid (inj) 2 to 3 Off-tourist routes, long stay 3/10,000/mo 60% to 70%

Meningococcus 3 to 5 SubSaharan & E. Africa, Nepal, unknown 85% to 95%
New Delhi, asplenics

Rabies 2 Animal contact likely, 1/100,000 100% (with RIG
long stay, children postexposure)

Japanese B More than three weeks in 1/5000/mo 90%
Encephalitis 3 rural Asia, SouthEast Asia 

Cholera (oral) 0.5 Health-care/aid workers 1/500,000 65% to 85%

Influenza Annual Elderly, high risk Unknown 80% (for serious 
illness)

Pneumococca 6 Elderly, high-risk individuals, unknown 60%
asplenics

1. Worldwide risk estimates for unimmunized travellers. Risk in specific countries may vary.
MMR — measles, mumps, rubella RIG — rabies immune globulin



encouraged to complete the recommended series
of vaccinations. On the other hand, short-term
travellers staying in first-class hotels in urban
centers often need less protection, requiring only
an update of their childhood/adult vaccinations
and, if traveling frequently, hepatitis A and B. 

General considerations regarding immuniza-
tions include the necessity of maintaining appro-
priate vaccine records detailing the type, manufac-
turer and lot number, site of administration, as
well as the reporting of any adverse reactions.
Most vaccines can be given simultaneously, but
live viral vaccines should be given together or sep-
arated by at least one month. Live vaccines should
not be administered to pregnant women or the
immunocompromised. Oral vaccines for typhoid
and cholera should not be given within 48 hours of
starting malaria prophylactics or other antibiotics.

It is important to ensure that routine vaccina-
tions are up-to-date, especially in light of new
guidelines (e.g., measles booster). The hepatitis-
A vaccines are considered to be equally effective,
and have obviated the requirement for gamma-
globulin administration. Oral typhoid vaccine has
the advantage of a longer duration of action com-
pared with the injectable, but has the disadvan-
tage of reduced compliance due to alternate-day
dosing over five days and the need for vaccine
refrigeration. Influenza A is a year-round risk in
the tropics, and vaccination should be considered
for travellers with appropriate risk factors during
any season.

Malaria Prevention
The risk for malaria infection in the traveller is
influenced by numerous factors, including season
(dry versus rainy), altitude (anopheles mosquitoes
do not survive above 1,000 meters), rural versus
urban stay and availability of air-conditioned,

screened accommodation. These factors, in addition
to the individual traveller’s medical history, must be
considered before recommending specific malaria
chemoprophylaxis. A common error is to prescribe
prophylaxis for the traveller who does not need it,
such as the short-stay businessperson at a first-class
hotel in an urban center. With the exception of
SubSaharan Africa and the Indian subcontinent,
most capital cities in the tropics pose a low risk of
malaria transmission, exposing the traveller who is
visiting these locations only to the risk of anti-
malarial-drug side effects and unwarranted cost.

On the other hand, it is imperative for those trav-
ellers deemed to be at high risk of malaria to be
advised of the significant morbidity and potential
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mortality it poses, and to be strongly encouraged to
comply with chemoprophylaxis as well as personal
protective measures to prevent mosquito bites. The
latter includes liberal use of a diethylmetatoluamide
(DEET)-containing insect repellent, permethrin-
impregnated bed nets and the wearing of long
sleeves and pants (weather permitting) between
dusk and dawn. Using the same techniques to avoid
day-biting mosquitos, such as Aedes aegyptiwill
also reduce the likelihood of acquiring Dengue
fever, which is currently enjoying a dramatic resur-
gence. High concentration DEET (95%) should be
used sparingly in children due to risk of neurotoxic-
ity; the duration of action of DEET is proportional to
its concentration. Bed net use has been shown to

reduce malaria transmission in SubSaharan Africa
by 50%.2 Travellers should be advised that no anti-
malarial medication available is either absolutely
effective or without side effects. Considering the
emergence of multidrug-resistant and increasingly
fatal malaria in parts of Africa, East Asia and
Oceania, the risk/benefit ratio of antimalarials clear-
ly favors their use.

Table 4 provides an overview of malaria chemo-
prophylaxis according to geographic areas.
Readers are referred to the resource/reading list for
specific country and city recommendations.
Travellers without a personal or family history of
seizures or psychiatric illness who are prescribed
mefloquine should be reassured that its side-effect

Tropical Travel



profile is relatively low (1:200 with disabling
adverse events). Furthermore, mefloquine remains
the most effective antimalarial (greater than 90%)
in regions with chloroquine-resistant malaria.

Doxycycline is currently the main alternative
agent, although new drugs, including high-dose
primaquine (30 mg daily) and malarone (a combi-
nation of 250 mg atovaquone and 100 mg
proguanil), are showing promise. Randomized
controlled trials have shown primaquine to be as
effective as doxycycline for chemoprophylaxis
and to be well tolerated. Glucose 6 phosphate
dehydrogenase (G6PD) levels, however, must be
evaluated prior to administration, as fatal hemoly-
sis has occurred in G6PD-deficient patients

receiving primaquine. Studies demonstrating the
effectiveness of malarone for both treatment and
prophylaxis are underway; this drug combination
cannot be routinely recommended at this time. A
significant advantage of these medications over
mefloquine and doxycycline is the fact that they
are causal prophylactics, and need only be taken
one day prior to travel and for one week following
departure from the malarious area. Mefloquine
and doxycycline are both suppressive prophylac-
tics that prevent blood-stage malaria, but do not
prevent hepatic/dormant infections. Thus, they
must be taken for one week before and during
travel, and for four weeks after departure from
malarious areas.
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When prescribing mefloquine, a loading dose of
250 mg daily for three consecutive days two weeks
prior to departure, followed by a weekly dose, is a
way to assess whether the traveller will tolerate it,
since adverse effects are usually noted in one week
(instead of three to seven weeks) when the weekly
regimen is used. Doxycycline users should be
advised to take the medication at least 30 minutes
before bed or recumbency, with a glass of water, as
dissolution of the drug in the esophagus has been
associated with severe esophageal ulceration and
perforation. Since the drug is photosensitizing, ultra-
violet A (UVA) sunblock should be used liberally.
Women should carry self-treatment for candida
vaginitis.

Treatment of malaria is not within the scope of
this article, but it bears mention that presumptive or
standby therapy is discouraged, except where
chemoprophylactics cannot be taken and rapid
access to medical care is known to be unavailable.
In such cases, atovaquone/proguanil is the drug of
choice (except for those using it for prophylaxis).

Travellers’ Diarrhea

The most common causes of travellers’ diarrhea
are bacterial pathogens, especially enterotoxi-
genic E. coli (ETEC), which produce an illness
afflicting up to 60% of travellers to Latin
America, Africa and Southeast Asia. In principle,
many cases are preventable by precautions
regarding food and drink, though in practice it is
very difficult to avoid a food “faux pas,” espe-
cially for sustained periods. Nevertheless, trav-
ellers should be reminded of the food-hygiene
adage “Boil it, cook it, peel it — or forget it.”
The misconceptions that first-class hotels guar-
antee pure water and that alcohol in a contami-
nated beverage “kills the bugs” should also be
dispelled. Travellers should be encouraged to
consume only canned or bottled “carbonated”
beverages, bottled water or beverages made from
boiled water. Also, ice should be made from puri-
fied water. If in doubt, travellers should be pre-
pared to purify their own water by boiling it or
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Table 4

Malaria Chemoprophylaxis According to Geographic Area

Region Drugs of Choice

Chloroquine-Sensitive

Central America

Caribbean chloroquine

Middle East (part)

Chloroquine-Resistant

South America mefloquine, ztovaquone

Asia mefloquine, ztovaquone

Southeast Asia / Oceania mefloquine,* ztovaquone

Sub-Saharan Africa mefloquine, ztovaquone

* Doxycycline or ztovaquone/proguanil, atovaquone/proguanil, doxycycline, or mefloquine are alternatives.



using chemical disinfection. Five drops of 2%
tincture iodine should be added to each quart of
clear water at room temperature and 10 drops if
the water is cold or cloudy. Thirty minutes is
required for maximum effect.

The foundations of management for travellers’
diarrhea include fluid replacement with an appro-
priate oral rehydration solution (ORS), antimotil-
ity agents and antibiotics. ORS contains glucose,
salt and bicarbonate or citrate, and may be pur-
chased premixed or made at home. One 240 cc

glass of dilute fruit juice containing one-half tea-
spoon of honey, sugar or corn syrup, plus a pinch
of salt, should be alternated with 240 cc of water
containing one-quarter teaspoon of baking soda.
Milk and dairy products should be avoided
because of the lactose intolerance that frequently
accompanies travellers’ diarrhea. Diphenoxylate
hydrochloride or loperamide can be used alone
for mild diarrhea or with an antibiotic in case of
moderate to severe diarrhea (i.e., bloody diarrhea
with fever). 
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Table 5

A Physician’s Travel Advice Checklist

Immunizations

• routine, required, recommended

Malaria

• risk

• chemoprophylaxis recommended, usage, 
side effects

• personal protective measures: DEET, clothing,
bed nets/screened accommodation

Travel preparation

• dental care, eyeglasses

• medication supply

• letter regarding current disease

• Medic Alert™ bracelet

• health insurance

• medical kit

Traveller’s Diarrhea

• “peel it, cook it or forget it” 

• fluid replacement

• antimotility agents

• antibiotic therapy (self treatment)

Acclimatization

• hydration

• jet lag

• avoiding venous thromboembolism on long
flights

• sun protection

• high-altitude sickness, (use of medications for
prevention and treatment)

• diving to flying (risk of barotrauma,
decompression sickness)

Risk Avoidance

• safe sex

• needles; intravenous drugs, vaccinations,
blood products, tattoos

• bare-foot walking

Illness on Return

• fever is a medical emergency, and is malaria
until proven otherwise



Antibiotics have proven beneficial in reduc-
ing the duration and severity of travellers’ diar-
rhea; they are not generally recommended pro-
phylaxis, except for travellers with a poor “track
record” of travel-associated diarrhea, those with
low gastric acid or those with significant under-
lying medical problems, such as renal insuffi-
ciency, inflammatory bowel disease and
immunocompromise. Quinolones are the current
drugs of choice for travellers’ diarrhea. Standard
therapy consists of ciprofloxacin hydrochloride
500 mg twice daily for three days; single dose
therapy with 500 mg to 1000 mg has been
demonstrated to be nearly as effective.
Azithromycin 500 mg once followed by 250 mg
daily for three days is an expensive alternative.

Bismuth subsalicylate (BSS) is a nonantibiot-
ic therapy for travellers’ diarrhea shown to be
moderately effective. High doses, however, are
required (30 cc of liquid or two tablets every 
30 minutes for eight doses),and it produces a
black tongue and black stool. Travellers should be
advised to seek local medical care if they become
significantly dehydrated or have persistent or
bloody diarrhea, despite antibiotic therapy.

When BSS is used to prevent travellers’ diar-
rhea, in a dose of two tablets four times per day, it
provides only 60% protection, compared with 90%
for antibiotics.

Other Recommendations
All travellers to malarious areas should be
warned that, regardless of malaria prophylaxis,
fever after one week in a country or on return to
Canada is a medical emergency, and should be
considered to be malaria until proven otherwise.
The following medications to prevent and man-
age altitude sickness should be made available
for travellers who intend to ascend rapidly and
spend more than 12 hours at altitudes above

3,000 meters: acetazolamide 125 mg twice daily,
dexamethasone 4 mg three times daily and
nifedipine SR 20 mg three times daily for high
altitude pulmonary edema (HAPE). Table 5 pro-
vides a travel-advice checklist, which includes
additional topics of discussion that may be
appropriate for selected travellers.

Case Discussion
Ms. Adventure will be staying mostly in urban cen-
ters in North Africa. Routinely, for all travellers,
including Ms. Adventure, updating childhood/
adulthood vaccinations such as tetanus, diphtheria
and polio is recommended. She will not require
measles immunizations; a second dose is now rec-
ommended for all travellers born after 1970 unless
there is serologic proof of immunity. Since this is a
“senior” traveller, she should be offered pneumo-
coccal vaccine and, because influenza is not sea-
sonal in the tropics, a flu shot is recommended.
Tunisia does not require, for entry, immunizations
for travellers arriving from Canada.

Ms. Adventure is planning to travel off the
usual tourist routes and, therefore, will be at risk
for enterically acquired infections. The risk of
death from hepatitis A is 3% for those over 50
years; therefore, this traveller should be offered
hepatitis-A vaccine. Because of her age, it would
be reasonable to test her for hepatitis
immunoglobulin G antibodies to ascertain
whether she is already immune. Hepatitis-A vacci-
nations can be administered as late as the day of
departure and still provide excellent protection. 

Although our traveller is at moderate to low risk
of typhoid fever, if she decides to taste the local “del-
icacies” at roadside vendors, she is at risk of typhoid
and travellers’ diarrhea. And speaking of travellers’
diarrhea, Ms. Adventure should be advised to travel
with loperamide and a self-treatment course of a
quinolone antibiotic, such as ciprofloxacin.
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Conclusions
It is possible for medical practitioners to provide
effective travel advice if close attention is paid
to travellers’ medical history, travel plans,
lifestyle and work-related activities, so that indi-
vidualized risk profiles can be generated.
Health-care providers must take the time to edu-
cate travellers and provide risk/benefit informa-
tion about immunizations, malaria prophylaxis,
travellers’ diarrhea, injury prevention and other
destination-specific illnesses
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When you see genital herpes, think Famvir.

Famvir is indicated to treat or suppress recurrent episodes of genital herpes in immune-compe-
tent adults. Therapy should be initiated during the prodome or as soon as possible after the onset
of lesions.

Most common adverse reactions reported with Famvir in clinical trials were headache and nau-
sea. In patients with moderately or severely reduced renal function, dosage reduction is rec-
ommended.

See prescribing information for more information.
1. Catotti DN et al. Herpes Revisited: Still a cause for concern. Sex Trans Dis 1993; 20 (2):77-80.
* Registered trademark of Novartis AG. 

Episodic 125 mg BID for 5 days, suppression 250 mg BID

It has been estimated that 7 out of 10
genital herpes sufferers go undiagnosed.1
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