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Santé des Armées, Le Pharo,
Marseille, France

John Simon MD
University of Hong Kong,
Hong Kong, China

Joseph Torresi MD
Department of Infectious Diseases,
Austin Hospital,
The University of Melbourne,
Heidelberg, Victoria, Australia

Elodie Vivier MD
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Foreword

It is with great pleasure that I write this preface to a new
and valuable book, Tropical Diseases in Travelers, edited
by Professor Eli Schwartz. Professor Schwartz has assem-
bled a diverse, international, and very talented team of
contributors to address an important, yet underappreci-
ated, concept in tropical and travel medicine. The clinical
presentations of infectious disease may be different in
the non-immune, infrequently exposed traveler than the
immune and multiply exposed inhabitant in a tropical
environment.

The classic descriptions of the great tropical diseases
began to appear in the 1800s as the Western powers be-
gan their imperial era in the Indian subcontinent, China,
Southeast Asia, and, finally, in Sub-Saharan Africa. Sud-
denly, soldiers, businessmen, missionaries, and settlers
needed to run the Western empires became casualties
of infectious diseases of the tropics. Even in those early
days, clinicians recognized that clinical presentations in
otherwise healthy, non-immune, well-nourished adults
were different from those seen in the native populations.
The reasons for this difference included the size and fre-
quency of the infectious inoculum, the lack of any prior
immunity from past exposures or maternal immunity,
and the fact that local populations often had a complex
background of malnutrition, multiple co-infections, and
far advanced diseases.

Symptoms in travelers are caused by far fewer organ-
isms, leading to acute presentations with exuberant im-
mune reactions in the non-immune. Symptoms in local
populations may be manifest after years of multiple infec-
tions, with a large organism burden, organ system dam-
age from years of inflammation, and chronic disability.
Finally, the genetic background of travelers is distinctly
different than the local population that have co-evolved
with infections, such as malaria.

Acute and chronic schistosomiasis are excellent exam-
ples. The acute syndrome can be seen following a single
exposure to fresh water and is caused by only a few adult

worms, leading to an immune-mediated acute syndrome
(Katayama fever). In travelers, subsequent clinical disease
is often related to sporadic ectopic egg deposition that
leads to catastrophic neurologic involvement, dermato-
logic presentations, or other bizarre syndromes. Chronic
schistosomiasis occurs after years of exposure, the pres-
ence of hundreds of adult worms, and the near continuous
deposition of eggs into the portal circulation leading to
cirrhosis and portal hypertension. These are two very dif-
ferent diseases that occur in the local population or the
returning traveler.

This book also includes historically important diseases
such as typhoid fever, which used to be more common
in the developed world, and leptospirosis, which has a
cosmopolitan distribution, but is more commonly en-
countered in the developing world. Providers of travel
medicine may be the first to encounter these patients.

Information on how tropical diseases present in trav-
elers has never before been captured in a single, easy-
to-access publication. Professor Schwartz, as book editor
and co-author of numerous chapters, is eminently qual-
ified for this task. He has been an original thinker in
travel medicine, always pushing the discipline to ques-
tion dogma and to consider new approaches. The other
contributors are also all experts in their field.

Travel medicine is a relatively new discipline that has
focused on the pre-travel aspect of traveler needs. This
new book is the first to summarize the knowledge of
post-travel presentations in the otherwise non-immune
and non-endemic population. With such focus, this book
will be useful to all practitioners, including primary care
and infectious disease clinicians, who encounter the post-
travel patient. .

Tropical Diseases in Travelers is presented in four sec-
tions. Following a useful general introduction is a de-
tailed discussion of multiple viral, bacterial, and parasitic
infections. The third clinically relevant section on the syn-
dromic approach to patients will be useful in evaluating

xii
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returning travelers with symptoms. The book concludes
with two helpful appendixes.

In the globally connected world of the twenty-first cen-
tury, the lines of travel and tropical medicine are blurred.
Immigrants and refugees, displaced and discarded in their
own world, may turn up at your first-world doorstep as
tropical medicine patients, whereas soldiers and humani-
tarian workers may present with clinical presentations in
the developing world, confusing those used to caring for
local populations. The same infectious agent can lead to

dramatically different diseases, depending on the back-
ground immunity of the host, access to timely care, and
the pathogen load in the body. This book will help us all
to see the differences.

Alan Magill MD, FACP, FIDSA
Director, Division of Experimental Therapeutics,

Walter Reed Army Institute of Research
President, International Society of Travel Medicine

(ISTM), 2009–2011
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1 Introduction
Eli Schwartz
Chaim Sheba Medical Center, Tel Hashomer, Israel and Sackler School of Medicine, Tel Aviv University, Tel Aviv, Israel

The explosion of global travel during recent decades has
been well documented, and it has become common to
see travelers from the developed world venturing to more
and more remote corners of our planet. Exotic travel ex-
poses people to exotic diseases, which they subsequently
take with them to other places. The SARS (severe acute
respiratory syndrome) epidemic illustrates how one per-
son, who journeyed from an endemic area of China to
Hong Kong, was able to infect several people at a hotel,
who themselves became infected transporters of SARS,
allowing its worldwide spread. A more recent example is
the Chikungunia outbreak that began in the regions of
the Indian Ocean and spread to Africa and India. Travel-
ers then carried the disease into Europe, thus causing its
documented autochthonous outbreak in Italy. Therefore,
tropical diseases are no longer confined to the tropics.

The term tropical diseases is not limited to ailments ac-
quired from a particular tropical geographic area of the
world. Indeed, tropical diseases such as yellow fever and
malaria were once a very important cause of morbidity
and mortality in regions as far north as Boston, USA.
Instead, we are referring to diseases acquired in the devel-
oping world, where public health standards are lower and
hygiene and sanitation are not customary. For this reason,
we are encountering numerous infectious diseases that
were at one point endemic worldwide and had been con-
trolled or eradicated in industrialized countries during
the twentieth century.

As physicians who encounter returning travelers with
various tropical diseases, we see a clear picture of these
so-called “exotic diseases” presenting in a unique fash-
ion in travelers. In fact, these diseases tend to manifest
very differently in nonimmune travelers than in indige-
nous populations of the tropics. Textbooks focusing on
tropical diseases understandably limit their descriptions
to the classical presentation of such tropical diseases, with

descriptions of these diseases in indigenous populations,
not in travelers.

The significant distinctions between travelers to devel-
oping countries and local residents are apparent through
differences in the types of infections commonly seen in
the two populations, as well as in the clinical presentations
and management of these diseases.

Epidemiologically, these distinctions reflect differences
in the likelihood of exposure to the infections, as well as
intensity of exposure, which is typically higher among in-
digenous populations. For example, melioidosis (caused
by the gram-negative soil- and water-associated bac-
terium Burkholderia pseudomallei) is a common cause of
community-acquired sepsis in northern Thailand, yet the
disease is rarely seen in travelers. The same is true for try-
panosomiasis (sleeping sickness), filarial infections, and
cholera, which are rarely seen in travelers.

Outbreaks of yellow fever are commonly reported
among local residents in endemic regions, but are virtually
never seen in travelers—in this case, most likely because
of their high uptake of the efficacious yellow fever vaccine.

Disparate background immunity also affects the way in
which some diseases manifest. For example, malaria in
adult populations in endemic countries may not cause
life-threatening disease, whereas in traveler populations,
even low-grade parasitemia may cause a severe and life-
threatening condition.

In many developing countries, hepatitis A is not viewed
as an important problem because most children are in-
fected at a young age, when infection is mild and of-
ten unrecognized. Older children and adults are therefore
immune to the disease. However, the virus regularly con-
taminates food and water and poses a significant threat to
nonimmune travelers who enter the area.

Clinical manifestations are also often different. These
manifestations may be based on previous immunity
and/or other not-yet-defined immunological causes. Ex-
cellent examples are the manifestations of infection with
the various species of schistosome worms. This disease,

Tropical Diseases in Travelers, 1st edition. Edited by E. Schwartz.
c© 2009 by Blackwell Publishing, ISBN: 978-1-4051-8441-0.
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4 Chapter 1

which is one of the most common infections in the trop-
ics, is a leading cause of morbidity due to late and chronic
stages of infection (i.e., hematuria, urinary retention, in
Schistosoma hematobium infection, and portal hyperten-
sion with S. mansoni). These manifestations, however, are
rarely seen in travelers. They most commonly present with
acute schistosomiasis, which occurs several weeks after ex-
posure and leads to Katayama syndrome, a hypersensitiv-
ity reaction to the helminth antigen. Katayama syndrome
is in fact the principal presentation of schistosomiasis in
travelers, causing significant morbidity, whereas among
local residents, it is virtually nonexistent, and therefore
barely discussed in tropical disease textbooks.

Malaria is another example, in that it always presents
as a significant febrile disease among nonimmune travel-
ers and yet it can often occur without fever among local
populations.

Methods of diagnosis may differ. For example, in en-
demic countries, diagnosing helminth infections among
the indigenous population is done by finding ova in the
stool. Serology is usually inadequate because it cannot dif-
ferentiate between current and past infection and, there-
fore, will almost always be positive.

In the case of travelers, however, the situation is the
contrary; due to low worm burden, ova are infrequently
found in stool. Moreover, because travelers can present
with illness during the helminthic migration phase, de-
tection of ova in stool is biologically unlikely. Therefore,
the most important diagnostic tools in travelers are sero-
logical methods.

There are also variations in treatment. There are com-
mon misconceptions that the best available treatments
and most knowledgeable approaches to the treatment
of tropical diseases are found in endemic countries. In
tropical countries, the most accessible drugs are low-cost
medicine, rather than the best available. Thus, malaria
may still be treated in local populations with older drugs
to which resistance has developed; however, for the non-
immune traveler, this treatment may be fatal.

As another example, we have shown that the most effec-
tive (albeit expensive) treatment of Leishmania braziliensis
is liposomal amphotericin B; yet, antimonial drugs, which
are older and more toxic drugs, are used in endemic coun-
tries because of their lower costs. Thus, choosing the cor-
rect drug and dosage should be tailored to nonimmune
travelers.

The study of tropical diseases in travelers offers the
advantage of exploring the natural history of these dis-
eases in a clearer light. First of all, these tropical diseases

present in nonimmune travelers, resulting in a more ac-
curate picture of their natural history. In addition, there
are generally fewer confounders or additional infections
(e.g., malnutrition, HIV, or other tropical disease infec-
tions) that might impact the natural history of the disease.

The fact that there is usually more thorough patient
follow-up in industrialized countries offers an opportu-
nity for further assessment of the outcomes of infectious
diseases over the long term. For example, assessing the
efficacy of malaria prophylaxis for Plasmodium vivax in-
fection can hardly be done in an endemic area because
late infection cannot be differentiated from re-infection.
However, there are opportunities for long-term follow-up
in travelers who return to nonendemic countries. Indeed,
observing returning travelers from vivax endemic areas
has allowed us to conclude that current malaria prophy-
laxis is actually inadequate for vivax prevention.

The study of infectious diseases in travelers may also
elucidate the natural history of many cosmopolitan dis-
eases, such as leptospirosis, that are seen less frequently
these days in industrialized countries. Sporadic cases and
outbreaks do occur in industrialized countries, although
they tend to be missed by clinicians. The understanding
of diseases in travelers can contribute to the clinician’s
knowledge and awareness of disease when it occurs at
home.

Practicing travel medicine may also help in managing
patients who have not traveled, such as those with diar-
rheal diseases. The evaluation of patients with diarrheal
diseases in the travel clinic is a large part of everyday
practice and can teach non-travel-medicine practitioners
about differential diagnosis and methods of detection and
management, so that lengthy and expensive evaluations
may not be necessary.

Travel medicine is a relatively new discipline and is a
subspecialty that has continued to evolve over recent years.
A number of textbooks that focus on pretravel health
issues and the prevention of illness in travelers are now
available.

This book is a first attempt at drawing together knowl-
edge accumulated in recent years in the area of “post-
travel”—those issues concerning the manifestation of
tropical diseases and their diagnosis and treatment in
travelers. The traveler, as a sentinel, has given us the op-
portunity to observe these diseases from another perspec-
tive. This knowledge can help us to understand better the
morbidity and mortality of these diseases and, more im-
portant, to appropriately evaluate and treat the traveler
who may be ill upon returning home.



BLBK134-Schwartz March 13, 2009 20:20

2 The Art of Travel Medicine
a Century Ago
Eli Schwartz
Chaim Sheba Medical Center, Tel Hashomer, Israel and Sackler School of Medicine, Tel Aviv University, Tel Aviv, Israel

In a lecture given about one hundred years ago, Sir Patrick
Manson addressed an issue that remains highly relevant
today. The title of his lecture was “Diagnosis of Fever in
Patients from the Tropics.”

As a reminder, Dr. Patrick Manson (1844–1922) was
a British parasitologist (born in Scotland) and founder
of the field of tropical medicine. He was the first to
discover (1877–1879) that filariasis (Filaria bancrofti) is
a mosquito-borne disease; transmission of a disease by
an insect was a revolutionary idea at the time. He hy-
pothesized that malaria could also be transmitted by
mosquitoes, which was subsequently proven to be cor-
rect through the research of Sir Ronald Ross in India.

In 1890, Dr. Manson settled in London, where he orga-
nized the London School of Tropical Medicine (1899). He
was knighted in 1903 and continued to practice medicine
until his death. His fieldwork in several tropical regions of
the world led him to his pioneer observations on tropical
diseases, which were then also used to treat colonists and
soldiers who encountered infectious diseases unknown in
the temperate European climate. His book Tropical Dis-
eases (1898) became the classic textbook on this subject.

The British Empire at this time ruled over a vast and ex-
pansive domain, encompassing about a quarter of Earth’s
total land area; as was often said, “The sun never sets on
the British Empire.” From a medical point of view, this
meant that repatriating soldiers or other British officials
back to the UK took several weeks, which is a long period
of time, exceeding the incubation time of many diseases.

Dr. Manson’s lecture (Appendix, this chapter), which
was published in the British Medical Journal in 1909 [1],
may shed some light on the common diseases among
travelers of that time, as well as highlight some of the

changes that have occurred both in the tropics and in
industrialized countries since then (Table 2.1).

The major points that I would like to highlight include
the following.

The common mistakes among clinicians
who see the returned traveler from
the tropics

The most important mistake, according to Manson, was
the overdiagnosis of “tropical disease” among those who
returned to the UK. He called on the diagnostician to
“disabuse his mind” of thinking that any fever occurring
in a patient from the tropics must be a tropical fever. He
was concerned that cosmopolitan diseases, which were
the common diseases of his time, would be ignored by
physicians. The significant mundane diseases of his time
were tuberculosis, syphilis, typhoid, sepsis, and malignant
diseases.

In our era, there are two major changes. First and fore-
most is that the ordinary infectious diseases that Manson
mentioned no longer occur routinely in industrialized
countries, which corresponds to the changes in epidemi-
ology of diseases throughout the twentieth century. Al-
though, at the beginning of the twentieth century, infec-
tious diseases continued to be the leading cause of mor-
bidity and mortality, with improved hygienic conditions,
followed by the introduction of vaccines and antibiotics,
there was a progressive decline of infectious diseases [2].
The current situation is that cardiovascular and malignant
diseases are the major causes of mortality, whereas infec-
tious diseases account for only about 5% of mortality, in
contrast to the current situation in developing countries,
where infectious diseases are still the major cause of death
(Figures 2.1a and 2.1b) [3].

Tropical Diseases in Travelers, 1st edition. Edited by E. Schwartz.
c© 2009 by Blackwell Publishing, ISBN: 978-1-4051-8441-0.
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Figure 2.1 Causes of mortality. (a) Developed world. (b) Developing world.

The second development, which followed the first, is
that the principal question of differential diagnosis in re-
turning travelers today is not between tropical infectious
diseases and ordinary infectious diseases but rather be-
tween tropical infectious diseases and chronic, often in-
curable Western diseases. Our role in dealing with the
health of returning travelers therefore is to re-emphasize
to physicians who practice medicine in the industrialized
world that infectious diseases still exist in the world. Trav-
elers returning from endemic areas may carry with them
an infectious disease that could be either life-threatening,
or associated with intolerable symptoms, and which, in
either case, may have the potential of a simple and rapid
cure. An example of the latter is a returned traveler with
a few weeks of diarrhea. A Western physician may tend
to think about chronic conditions such as inflammatory
bowel disease or malignancy and may fail to consider the
possibility of parasitic infections such as giardiasis that
can be cured within a few days of treatment.

The importance of malaria

One of the issues that appears to be constant through-
out this period of a century is the importance of malaria.
Malaria was the commonest of all tropical febrile infec-
tions in Manson’s time. This remains unchanged in our

era and in almost all case series of febrile ill returned
travelers, malaria is the leading cause (see Chapter 3).

However, he stated that “there is no disease so easily and
so surely recognized as malaria.” He made this statement
in spite of the fact that a laboratory diagnosis of malaria
was not easily made as compared to this day and age. A
malaria diagnosis one hundred years ago was based on one
of three options, in the following order of importance:

One was the periodic character of fever, demonstrating
a rise in fever every 2–3 days.

The second option was the result of a therapeutic trial
of quinine, a successful trial showing a response within
48–72 hours.

Last, diagnosis was made with the use of a microscope.
To have a reliable microscopic test, the patient could not
be under quinine treatment, but just as important, the
microscopist “should know his business.” According to
Manson, extensive training was needed to make an accu-
rate diagnosis and to avoid “comic” mistakes.

Currently, in travelers with malaria who present usu-
ally within a few days after the onset of their fever, the
synchronous pattern of the fever with a periodicity of 2–3
days (tertian malaria) is rarely seen (see Chapter 21). Thus,
diagnosis must be based on the malaria smear. The lack of
experience of microscopists continues to be an important
issue, particularly because most laboratory technicians
have not seen many cases of malaria. Therefore, there are
ongoing attempts to find easier, friendlier methods for
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Table 2.1 Comparison of the status of diseases during Manson period and our time.

Travel-related diseases in the 1900s Status of diseases in 1900s Status of the diseases in the 2000s

Malaria—leading cause Common Malaria—leading cause
Hepatitis Hepatitis is almost never seen in travelers

owing to vaccine
Hepatitis E—on the rise

Liver abscess Liver abscess—occasionally seen
Brucellosis Brucellosis—hardly seen

Visceral leishmaniasis (Kala-Azar) Less common Seen as co-infection in HIV patients
Trypanosoma Rarely seen
Filaria Rarely seen
Relapsing fever Rarely seen, and mainly from recreational

activities in developed countries

Dengue fever Not seen Very common
Yellow fever Very rare owing to vaccine effect

Typhoid, tuberculosis, syphilis Cosmopolitan Now mostly tropical diseases
Endocarditis, sepsis Cosmopolitan diseases, but rarely seen
Malignancy Not a common cause for fever

malaria diagnosis. In recent years the antigen-detection
rapid test has become a helpful tool, although it cannot
replace malaria smears (see Chapter 22). Further develop-
ment of the polymerase chain reaction (PCR) method for
commercial use may significantly improve our ability to
diagnose malaria and more accurately identify the malaria
species.

However, the most common and the most important
problem we encounter these days in malaria diagnosis in
industrialized countries is the lack of physician awareness
of the risk of malaria exposure in returning travelers and
their failure to consider malaria as a potential cause of
fever. The mortality rate from malaria in Western coun-
tries is high, reaching about 2–3% of all falciparum cases,
and about 10–15% among patients with severe malaria.
An important factor in this poor outcome is the delay of
diagnosis by physicians [4].

Malaria was a common disease in Dr. Manson’s time,
but it seemed to be, as it currently is in the hyperendemic
countries, a “background” disease. Therefore, another im-
portant message he wanted to convey was not to miss other
diagnoses due to a self-proclaimed malaria diagnosis. As
he described at that time, when the patient came in and
told the doctor that he had malaria, the reason for his
visit was principally to get treatment for his own diagno-
sis. Under the name of “malaria fever,” the patient might
in fact have tuberculosis, endocarditis, a liver abscess, or

other illnesses. This is not the case today with returning
travelers, but this situation reminds us of scenarios in en-
demic countries (mainly in Sub-Saharan Africa), where
many illnesses are attributed to malaria without a thor-
ough examination and definitive diagnosis, thus missing
many other treatable diseases [5].

The incubation time

Although Dr. Manson did not mention the term “incuba-
tion period” directly, he clearly mentioned several diseases
that were not relevant to the practitioner seeing the re-
turning patient. The two major examples he gave were
dengue fever and yellow fever; these diseases “need not to
be considered.” These diseases belong to the flaviviruses
and were well known at that time. Yellow fever was a major
killer during the period (e.g., it was one of the major foes
during the Panama Canal construction). However, these
viral infections have short incubation periods of about 1
week. Transportation during that era was mainly by sea,
which meant that the travel time from most areas in the
British empire back to London was lengthy, eliminating
diseases with short incubation times. (Around the world
even in 80 days was an illusion, as illustrated by the clas-
sic science fiction novel written by Jules Verne, who lived
during the same period.)
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Figure 2.2 Around the world in 80 days?

One of the major changes that began during the second
part of the twentieth century was the public aviation ser-
vice, which today enables us to circumnavigate the globe
within 36 hours (Figure 2.2). The idea corresponding to
this change, that “the world has become a global village,”
assumes medical significance in that the incubation time
is no longer a barrier in transmitting disease from one side
of the globe to the other. Add to this the fact that traveling
outside country borders is no longer confined to a select
group of people but instead has become a popular trend
(approximately 900 million travelers annually), and the
public health significance is obvious.

In relation to the diseases mentioned above, dengue is
widespread worldwide and has become the most prevalent
arbovirus. For travelers, it is a major threat and is seen very
often. According to the GeoSentinel data, dengue is now
the second most common disease in returning travelers
and is the first cause of fever outside Sub-Saharan Africa
(see Chapter 7).

Yellow fever is rarely seen in travelers, but this is a
result of another change that has occurred since Dr. Man-
son’s time—the development of a highly effective vaccine,
which has dramatically changed the morbidity map of the
disease.

The vigilance needed for the clinician
who sees these patients

In Western medicine, we are taught that we should try
to find one disease that will explain or encompass all of
the patient’s symptoms. In tropical medicine, we should

be alert to the possibility of multiple infections. The “zoo
phenomenon,” which refers to a patient’s acquiring several
pathogens, is not uncommon, especially in dealing with
intestinal infections. Additionally, febrile infections can
be caused by simultaneous infections (see Chapter 37).

Manson urges his audience not to fall into the trap
of limiting findings to one diagnosis, and if there is just
one diagnosis, to be sure that it fully explains the case.
During this time, he stated, “In tropical disease, malaria
is apt to complicate everything, so that multiple infection
is rather the rule rather than the exception.” In our time,
that might be the rule in the malaria-endemic countries,
but it is not the rule among travelers. However, vigilance
is needed, and whenever the course of the disease does
not correspond with the specific diagnosis, a search for
another pathogen should be made.

The shrinking world, a process that has progressed
rapidly since the time of Manson, has led to the bor-
der crossing of many diseases. Thus, physicians now must
be familiar with many diseases, irrespective of their geo-
graphic locations and incubation time. In addition, there
is a substantial increase in the number of travelers, who
are mostly short-term travelers, not the long-term expa-
triates as seen by Manson, and therefore not immune to
diseases from outside of their own environment. These
conditions of the twenty-first century have shed new light
on and revealed new aspects of the old tropical diseases.
Physicians in the West are thus further challenged to un-
derstand and manage this vast array of travel and tropical
diseases.
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Appendix: “Diagnosis of Fever in Patients
from the Tropics,” by Sir Patrick Manson
(1909) [1]
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Introduction

Disease surveillance is a prerequisite for the assessment of
health risks and the evaluation of established preventive
measures. It enables us to identify changing epidemio-
logical patterns and groups of high-risk travelers possibly
requiring modifications and optimal targeting of exist-
ing intervention concepts or the introduction of novel
strategies. Moreover, information on the epidemiology of
specific infections also provides guidance for differential
diagnoses in ill returned travelers, facilitating the assess-
ment and quantification of disease risks.

International travel is becoming increasingly popular.
The current estimate of 846 million international arrivals
represents an average growth of 4.2% between 1995 and
2006, with Sub-Saharan Africa being one of the major
contributors to this rise. The leading travel destination is
Europe, with more than 460 million travelers, followed by
Asia, the Americas, the Middle East, and Africa. With re-
gard to long-term prospects, the number of international
travelers is expected to reach nearly 1.6 billion by the year
2020 (Figure 3.1) [1].

Undoubtedly, travel is related to enhanced health risks,
most notably when travelers visit areas where the com-
municable disease burden is high, sanitation is poor, and
the quality of medical care is limited. Each year, about
50 million people travel from industrialized to develop-
ing countries [2]. About 20–70% of international travelers
report travel-related illnesses, usually dependent on des-
tination and other travel conditions, including season,

itinerary, duration, and purpose of travel [3, 4]. However,
the majority of health problems reported by travelers are
mild conditions, such as diarrhea, respiratory infections,
and skin disorders [5].

Traveling to endemic countries has become increasingly
popular for all age groups. In recent years, the numbers
of senior, pregnant, and pediatric travelers have steadily
increased. In a population that visited a travel clinic prior
to travel, 14% were above 55 years of age [6]. According
to an airport survey, 30% of US travelers were 50 years
of age or older. Elderly people represent a growing group
of travelers with a considerable rate of comorbidity [7].
Also, Stauffer et al. estimated that 4% of overseas travel-
ers are infants and children [8]. This is confirmed by an
Israeli study reporting a proportion of more than 5% for
the age group below 18 years of age [9]. This varying de-
mography of travelers increasingly needs to be taken into
consideration in dealing with post-travel illness.

This lack of surveillance data for imported cases of
infectious diseases prompted the establishment of various
travel-related surveillance systems.

The GeoSentinel Surveillance Network started in 1995
through a collaborative agreement between the Interna-
tional Society of Travel Medicine (ISTM) and the Centers
for Disease Control and Prevention (CDC) and consists
of specialized travel/tropical medicine clinics on six con-
tinents recording information on ill travelers [10]. The
main aims of the GeoSentinel Surveillance Network are
to monitor global trends in disease occurrence among
travelers and to ascertain risk factors and morbidity in
groups of travelers categorized by travel purpose and type
of traveler.

A few years later, in 1999, the European Network on Im-
ported Infectious Disease Surveillance (TropNetEurop)
was founded, serving as a European electronic networkTropical Diseases in Travelers, 1st edition. Edited by E. Schwartz.

c© 2009 by Blackwell Publishing, ISBN: 978-1-4051-8441-0.
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Figure 3.1 Trend of international tourist arrivals, 1950–2020. (From the United Nations World Tourism Organization,
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of 37 clinical sites related to importation of the major
tropical diseases.

For the first time, these novel sentinel surveillance sys-
tems allow the identification of temporal and geographic
trends in infectious disease occurrence in traveling pop-
ulations worldwide. Through the global surveillance of
infectious diseases in travelers, refugees, and immigrants,
valuable persuasive science-based information about im-
portant aspects of post-travel morbidity is generated to
guide post-travel diagnosis, develop adequate pretravel
prevention strategies, and hopefully lead to travelers’ im-
proved health.

This chapter summarizes results of available systematic
studies investigating the epidemiology of post-travel ill-
nesses, including data on the above-mentioned large-scale
surveillance systems. In-depth epidemiology of specific
diseases, however, is covered in the specific chapters.

Methods of investigations for post-travel
morbidity

Generally, two different categories of post-travel disease
epidemiology data exist.

Disease attack rate
Attack rates of specific diseases is calculated by dividing
the number of ill travelers (numerator) by the number

of all people who traveled to the same destination during
the same observation period (denominator). Data of this
kind, however, are rare.

Population-based risk
Only a few studies have supplied such specific population-
based risk figures, which provide a useful pretravel tool
for travelers for assessment and rating of disease-specific
geographic risks. The data are limited to selected traveling
population groups and/or geographic areas, such as Israeli
travelers in Bolivia contracting cutaneous leishmaniasis
(attack rate, 1 in 300 travelers) [11] or sufferers from
myiasis in the Amazon basin (attack rate 1 in 190 travelers)
[12].

In a recent survey, the rabies exposure risk among long-
term travelers was estimated to be 2.66 per 1000 travelers
per month [13].

Serosurveys
Serosurveys performed pre- and post-travel may likewise
provide estimates of disease attack rates. This approach
has been used, for instance, to evaluate the incidence
of dengue fever in populations traveling to selected ge-
ographic regions. Dutch travelers to Asia (with a median
stay of 1 month) had a seroconversion rate of 2.9% [14].
An Israeli survey performed among travelers who had
spent at least 3 months in a tropical area observed a se-
roconversion rate of 6.7% [15]. A survey of tuberculin
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skin-test conversion among Dutch long-term travelers re-
vealed an overall incidence rate of 3.5 per 1000 person-
months of travel [16].

Proportion of morbidity
The majority of available data on the epidemiology of
post-travel illness, including the worldwide GeoSentinel
database, address the proportion of morbidity, providing
information exclusively on ill returned travelers. Propor-
tionate morbidity data pose an adjuvant reference for clin-
icians in the diagnostic evaluation of ill returned travelers,
as well as providing estimates for common diseases that
might be seen in returning travelers based on their travel
destination.

Until recently, systematic scientific data on the epidemi-
ology of travel-associated diseases and health risks have
been rather meager, relying mostly on case reports, case
series, or single-center cohort or cross-sectional studies.
Today, various approaches are in use.

Case series and chart reviews
Case series and chart reviews collect information on ill
travelers who present for medical care to identify the spec-
trum and relative frequency of particular health problems.

Cross-sectional studies
Cross-sectional studies usually use questionnaires, mostly
airport surveys, to investigate both ill and well travelers’
attitudes, knowledge, and practices regarding preventive
measures to identify potential risk factors.

Cohort studies
Cohort studies usually are based on travelers who seek
pretravel health advice; they are then followed up on their
return to determine the frequency and types of health
outcomes during or after travel. This method provides
estimates of disease incidence because the numerator and
denominator are given.

Case reports
Case reports are particularly useful for the observation and
identification of rare diseases and outcomes in travelers.

Sentinel surveillance networks
Sentinel surveillance networks collect in a prospective and
systematic manner data on large samples of ill returned
travelers, but are missing external denominator data.
This approach enables the calculation of proportionate

morbidity, allowing the development of a hierarchy of
risk according to travel destination.

Limitations of investigation in ill returned
travelers

The major limitations of travel health surveys are retro-
spective design, bias due to the study population’s specific
travel habits, and limited post-travel follow-up periods,
as well as selection bias because case detection depends
on the medical specialization of the reporting physicians
(e.g., tropical medicine specialists, dermatologists, pedia-
tricians) or the type of patients (inpatients versus outpa-
tients). Hence, in interpreting study results, one should be
aware that most epidemiological data merely reflect a sub-
set of the true number of ill returned travelers. Also, the
majority of current studies focus on the epidemiology of
travel-associated illness occurring during travel, whereas
only a small number investigate the epidemiology of post-
travel illness. As a matter of fact, the disease frequency and
the spectrum of reported medical conditions originating
from these two distinct sources may differ substantially.
In a survey analyzing post-travel health problems in a
large cohort of American travelers, illness during travel
was reported by 64%, including 8% who sought med-
ical care, whereas only 26% of this cohort became ill
upon return (during 2 months post-travel), 12% of whom
consulted doctors after their trips [17]. One of the pio-
neer surveys of travelers’ morbidity revealed that 15%
reported health problems upon return and 8% consulted
doctors [3].

Post-travel morbidity data

Generally, data on post-travel morbidity can be divided
into outpatient morbidity data in hospitalized ill returned
travelers, for whom more information is available. How-
ever, these two cohorts must be linked for a clearer under-
standing of post-travel morbidity.

The large-scale GeoSentinel database combined these
two patient cohorts, although the proportion of each was
not precisely known and was not scientifically selected.
Yet, the GeoSentinel data provide clear evidence that
the major group of post-travel illnesses is gastrointesti-
nal disease, followed by fever, dermatological problems,
and respiratory illness (Figure 3.2). Table 3.1 presents a
comparison between ill returned in- and outpatients with
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regard to the relative frequencies of the main illness
categories.

Post-travel hospitalization data
Hospitalization of ill returned travelers could be due to
an acute disease with a potentially severe outcome or to a
subacute debilitating condition that could not be resolved
in an outpatient setting.

The interval between return from travel and medi-
cal evaluation varies widely by diagnosis. Several hur-
dles constrain surveillance of post-travel hospitalization.
Morbidity data on hospitalized patients represent only
a very small selection of cases at the severe end of the
scale. Moreover, in interpreting disease frequency data,
one needs to be aware that in most studies case detection is

Table 3.1 Relative frequencies of post-travel health
conditions (%), comparing in- and outpatient
populations.

Percentage of patients

Outpatients [19] Inpatients [18]

Gastrointestinal illness 23 11
Dermatologic illnessa 26 14
Fever 14 59
Respiratory illness 3 4

a Including animal bites.

performed at tertiary care facilities such as highly special-
ized travel or tropical medicine clinics rather than at pri-
mary health care levels. However, it may be assumed that
the vast majority of ill travelers consult their family physi-
cians rather than tropical medicine clinics. Another lim-
itation is posed by differing hospitalization practices be-
tween various countries, which make comparisons rather
difficult.

A study of hospitalized Israeli travelers showed that the
majority (77%) were hospitalized due to febrile diseases,
with malaria, unidentified febrile diseases, and dengue
fever being the most common. The other causes for hos-
pital admission were dermatologic problems, gastroin-
testinal illnesses, and respiratory diseases [18]. Because
fever poses the major challenge of post-travel hospitaliza-
tion, several studies have focused specifically on febrile
patients (Table 3.2).

Post-travel outpatient data
The current understanding of the morbidity profile
among post-travel outpatients is, with the exception of
GeoSentinel data, mostly based on data from single-site
studies that examine individual diseases, specific destina-
tions, or defined groups of travelers. Importantly, morbid-
ity rates of ill returned outpatients calculated from present
surveillance data constitute a extensive underestimate be-
cause case detection misses patients with self-limiting or
mild illnesses, who usually consult nonspecialized pri-
mary care practices. Hence, in interpreting outpatient
data, one has to assume that systemically reported mor-
bidity of ill travelers is only the tip of the iceberg.
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Of 205 ill, New Zealander returned travelers present-
ing in an outpatient setting, most suffered from diar-
rheal diseases, followed by dermatologic conditions and
febrile illnesses. Tropical diseases were uncommon in
this group. As a matter of fact, the specific etiology was
not always defined. Usually, one-third of illnesses in re-
turned outpatients remain unspecified [19]. In contrast
to the New Zealand study, dermatoses and tropical in-
fections were the chief complaints among a cohort of
French post-travel outpatients. This discrepancy clearly
reflects the large variety of single-site observations, due
mostly to population-specific travel patterns in combi-
nation with destination-dependent differences of mor-
bidity profiles. Imported tropical diseases accounted for
36% of the diagnoses in this cohort of ill returned French
travelers; malaria, schistosomiasis, intestinal nematodia-
sis, amebiasis, and dengue fever being the most frequent.
This observation is most likely explained by the relatively
large number of immigrants among this specific study
population.

Generally, the most important difference between in-
and outpatient groups in post-travel morbidity profiles is
that fever is the major condition in hospitalized patients,
whereas in outpatients, gastrointestinal and dermatologic
illnesses are the most common causes reported for con-
sulting a doctor.

The four following major syndrome categories of post-
travel health problems are discussed in this chapter:
� Systemic febrile diseases
� Gastrointestinal illnesses
� Dermatologic disorders
� Respiratory diseases.

Systemic febrile diseases
Fever is a relatively common cause for seeking medical
advice after tropical travel and, because of increasing in-
ternational mobility, it will be observed even more fre-
quently in the future. Indeed, this may pose a diagnostic
challenge to Western physicians, because fever serves as
an important marker of potentially serious conditions in
persons who have recently traveled.

The majority of ill returned travelers with fever present
within 1–2 weeks after their return (Figure 3.3).

Surveys consistently show that the majority of febrile
patients who return from Africa present less than a week
after return, reflecting the short incubation time of Plas-
modium falciparum malaria. Immigrants who visited their
countries of origin and who traveled to Sub-Saharan
Africa, South Central Asia, and Latin America were more
likely to experience fever than any other group of travelers.

Whatever the setting or population considered (i.e.,
tourists or migrants, adults or children), malaria poses
by far the most frequent cause of febrile illness in hospi-
talized patients diagnosed after travel to the tropics, with
a prevalence ranging between 13% and 48% (Table 3.2)
[18–26]. Moreover, the majority of ill returned malaria pa-
tients require inpatient care. Importantly, P. falciparum,
which causes the most severe form of malaria, was iden-
tified in 23–74% of all returned travelers with malaria. In
fact, according to reports to the GeoSentinel Surveillance
Network, falciparum malaria is listed as a contributory
cause in 33% of deaths in febrile travelers [27]. Hence,
the presence of malaria in febrile travelers poses a crucial
diagnostic consideration, regardless of previous use of an-
timalarial agents. Of all cases of malaria, persons visiting
friends and relatives (VFRs) while traveling are at partic-
ular risk and account for approximately 40% of reported
cases of malaria in the United States [29].

Similarly, the majority of hospital admissions in Israelis
following travel were of febrile diseases [18]. The most
common specific diagnosis leading to post-travel hospi-
talization due to fever for this specific travel population
was malaria (26%), followed by dengue fever (13%). In
contrast, according to record data for outpatients present-
ing at travel clinics in New Zealand, febrile illness ranked
only third in the list of diagnoses, after diarrheal and der-
matologic illnesses [19].

Table 3.2 summarizes the relative frequencies of fever
causes in ill returned travelers in several published studies,
including in- and outpatient data.

Male ill returned travelers were more likely than female
travelers to seek medical care because of fever [26].

Comparison of the travel destinations of the gen-
eral population and post-travel hospital patients revealed
that the risk of contracting severe disease is higher in
Sub-Saharan Africa than in any other region. Although
malaria, mainly falciparum malaria, was the most com-
mon condition in travelers returning from Africa, dengue
fever was the most common cause for hospitalization
in travelers returning from Asia. Hospitalization due to
malaria, as well as dengue fever, showed a clear seasonal
pattern, mostly corresponding to the rainy seasons in the
respective destinations and to a lesser extent to seasonal
travel activity to each region.

Notably, a significant proportion of hospitalized pa-
tients have fever that resolves spontaneously without any
specific diagnosis or treatment. The proportion of un-
determined febrile illness among ill returned inpatients
ranges 5–45% (see Table 3.2). Surprisingly, this figure
has hardly changed for a long time despite the increased
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Figure 3.3 Interval from return from travel to clinic presentation for patients who had fevers, by specific febrile illness. (a) Frequency
of systemic febrile illnesses based on the duration of the interval to presentation. (b) Proportion of systemic febrile illnesses based
on the duration of the interval to presentation. (Reproduced with permission from The University of Chicago Press. Wilson et al.
Clin Infect Dis 2007;44:1560–8.)

availability of improved diagnostic tools and facilities.
According to the worldwide GeoSentinel database, no
specific diagnosis could be made in 22% of 4500 febrile
travelers (27). However, high hospital admission rates of
travelers with systemic febrile illness and a 5-day mean du-
ration of hospitalization suggest that ill returned travelers
may consume substantial medical resources [18].

Gastrointestinal illnesses
Gastrointestinal (GI) illnesses pose the most common dis-
orders in travelers [3, 29, 30], with up to 70% of travelers
affected by diarrhea during travel [31]. Bacterial diarrhea
was reported as the main cause for diarrhea during travel.

GI complaints are also the most common cause for seek-
ing medical advice post-travel, accounting for about 40%
of all referrals (Figure 3.2). Diarrheal diseases are still the
most common complaint. However, there are differences
between the “during” and “post”-travel presentations.

In post-travel referrals, chronic diarrhea is the major
reason for seeking medical care. Interestingly, with the
exception of Sub-Saharan Africa, where malaria is the
predominant pathogen, in all other regions chronic diar-
rhea is the most common, with a rate of 10–17% of all
referrals. The chronic diarrhea group might encompass

unrecognized parasitic pathogens or “postinfectious irri-
table bowel syndrome” (see Chapter 36). The other change
between “during” and “post”-travel diarrhea is that bac-
terial pathogens are the main cause of travelers’ diarrhea;
whereas parasitic diseases are more common, with giar-
diasis and amebiasis being the leading identifiable causes,
in post-travel diarrhea, even in those who present shortly
after travel (Figure 3.4a).

The explanation for this discrepancy is that bacterial
diarrhea has a relatively short incubation period and is
usually mild and self-limiting, whereas parasitic infec-
tions have longer incubation periods and tend to be more
chronic. In fact, it is estimated that up to 1.8% of all trav-
elers will develop post-travel chronic diarrhea [3], which
is ranked second in causing inability to work among re-
turning travelers [32].

Travelers returning from the Indian subcontinent and
from Central America most commonly present with GI
illnesses [32].

It should be remembered that infectious GI pathogens
may cause nondiarrheal diseases as well, such as viral
hepatitis A and E and typhoid and paratyphoid fever.

Between 3% and 14% of adult hospital admissions af-
ter travel are reported to be due to febrile gastroenteritis
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Figure 3.4 Proportions of etiologic diagnoses (%) within selected syndrome categories according to data collected by the GeoSentinel
surveillance network. (a) Acute diarrhea (adapted from [32]). (b) Dermatologic disorders (adapted from [33]). (c) Respiratory
illnesses (adapted from [39]).
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(Table 3.2). Other causes of hospitalization may be nondi-
arrheal GI infections presenting as systemic febrile infec-
tions. The protracted and sometimes debilitating course
of chronic diarrhea may lead to hospitalization as well.
Among post-travel hospitalized Israeli travelers, 4% were
hospitalized with prolonged, nonfebrile GI diseases [18].

In small children, diarrheal diseases often have a par-
ticularly severe and longer lasting course, which explains
the higher pediatric post-travel hospitalization rate for
diarrhea [21].

In post-travel bacterial diarrhea, the most common
isolated pathogens were Campylobacter species, fol-
lowed by Shigella and nontyphoidal Salmonella [22, 32]
(Figure 3.4a).

Dermatologic disorders
Skin disorders are among the six most common rea-
sons for returned travelers to seek medical care [17, 22,
33]. Of all post-travel dermatologic illness self-reported
by a cohort of American travelers, 11% needed medi-
cal care for their skin problems [17]. The most common
complaints are cutaneous larva migrans, arthropod bites,
skin abscesses, myiasis, urticaria, tinea, and leishmaniasis

[33–35]. Moreover, skin conditions may be associated
with the length of stay and environmental risk factors. The
frequency of reported skin diseases, however, is highly de-
pendent on the geographical destination, explaining the
differences between various traveling populations with
different destination preferences. In hospitalized ill re-
turned Israeli travelers, who commonly travel to Latin
America, for instance, skin diseases, mostly infections
with Leishmania braziliensis, account for up to 14% of
all diagnoses among hospitalized travelers (due to the
need for systemic treatment) and account for the major-
ity of nonfebrile diagnoses [18]. Other studies focusing
on febrile inpatients report far lower rates (5%) of skin
lesions among ill returned travelers [22, 26].

According to the GeoSentinel database, including in-
and outpatients, skin-related diagnoses were reported for
18% of all patients seen in GeoSentinel clinics after travel,
mainly imported from the Caribbean. Only 24% of pa-
tients had classical tropical skin diseases (e.g., CLM, myi-
asis, leishmaniasis, dengue); children had a greater likeli-
hood of presenting with dog bites [33]. The GeoSentinel-
based proportions of the most common diagnoses within
this category are presented in Figure 3.4b.
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Respiratory diseases
Respiratory illnesses are among the most common infec-
tions affecting human beings, but little information has
been published on them in relation to travel. The possi-
ble public health significance of imported infections in-
cludes the introduction and transmission of new strains
of respiratory pathogens into susceptible populations on
a traveler’s return home.

However, post-travel data on respiratory illness most
likely underestimate the number of travelers who develop
respiratory tract infections. Studies have documented that
respiratory tract symptoms occur in about 26% of per-
sons during travel, but only in 10% post-travel [36]. Res-
piratory tract infections accounted for about 8% of all
infections in returned travelers reported to GeoSentinel,
with nonspecific upper respiratory infection being the
most common diagnosis [36]. Figure 3.4c summarizes
the major causes of respiratory complaints reported to
the GeoSentinel network clinics.

A review of admissions to an Australian tertiary care
hospital following travel showed respiratory tract infec-
tions to be the second most common cause of febrile illness
after malaria [22]. About a quarter of patients with post-
travel respiratory illness and fever require hospitalization.
Diagnoses of pneumonia (odds ratio [OR], 9.92; 95%
confidence interval [CI], 6.77–14.57), influenza (OR,
5.88; 95% CI, 3.60–9.59), and lower respiratory tract
infection (OR, 6.49; 95% CI, 4.22–9.99) showed far higher
risk for hospital admission compared with other diag-
noses such as bronchitis and upper respiratory infections
[36].

Among outpatients, between 3% and 12% are diag-
nosed with respiratory tract infections [19, 36, 37], the
majority of which are infections of the upper respiratory
tract.

Generally, the most significant predictors for devel-
oping specific categories of respiratory infections while
abroad were age, sex, season of travel, trip duration, and
type of traveler. Long-term travel was associated with an
increased risk of influenza and lower respiratory tract
infection. Furthermore, increasing age and male sex are
associated with a greater risk of lower respiratory tract
infection, particularly pneumonia and bronchitis. Impor-
tantly, persons visiting friends and relatives are more likely
to acquire influenza than any other group of travelers [38].
This is most likely explained by the close contact between
these travelers and the local populations. Undoubtedly,
this group should be specifically considered for pretravel
influenza vaccination, regardless of age, because it may

significantly reduce morbidity associated with this infec-
tion [39].

Profile of post-travel illness according to
destination

The probabilities of specific diagnoses among ill returned
travelers are closely associated with travel destination.
Based on the worldwide GeoSentinel surveillance data
[32], including more than 17,000 reports of a broad range
of ill travelers returning from developing regions on all
continents, a summary of the proportions of specific di-
agnoses or diagnosis groups is given in Figure 3.5. Shown
is the proportion of morbidity per 100 patients (%), not
the incidence rate, of each of the leading five diagnoses
among travelers returning from each of these regions.

As can be seen, fever is the most common cause for
seeking care after trips to Africa, due to overpresenta-
tion of falciparum infection, whereas in the other regions
dengue supersedes malaria as a cause of fever in return-
ing travelers presenting at the GeoSentinel sites [32]. Skin
diseases are more frequently seen in travelers from Latin
America, where tropical skin diseases are common, and
the overwhelming majority of leishmaniasis cases are from
there. In Sub-Saharan Africa, schistosomiasis is very close
in frequency to dermatologic and respiratory diseases.

Rare diagnoses in post-travel illnesses

Rare diagnoses in returning travelers (e.g., Japanese en-
cephalitis, Ebola virus disease, plague, anthrax, or yellow
fever) are usually reported in sporadic case reports. It is
comforting to know that among more then 17,000 diag-
noses of ill returned patients reported to the GeoSentinel
surveillance network, no such exotic condition has been
reported [32].

However, according to Internet-based disease monitor-
ing and reporting systems such as Program for Monitoring
Emerging Diseases (ProMED-mail), established in 1994,
or GIDEON, founded in 1992 as a global infectious dis-
eases database, sporadic cases of Japanese encephalitis,
yellow fever, Lassa fever, and rabies have been reported
in travelers. These reports stress that these often fatal di-
agnoses may be rare but pose a serious health risk to
travelers in areas where they are endemic, and even a large
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Figure 3.5 Proportion of morbidity among ill returned travelers (%) by continent visited, according to the GeoSentinel database,
including in- and outpatients. (Adapted from [32].)

international system such as GeoSentinel may not cap-
ture them. Some of these diseases are vaccine-preventable,
which emphasizes the role of pretravel consultation.

Risk in special populations

Generally, VFRs, as well as adventure travelers, are at
increased risk of becoming ill while traveling because
they have an increased risk of exposure, may less perceive
travel-associated risks, and may forgo recommended
vaccinations and chemoprophylactic measures [39] (see
Chapter 5).

Furthermore, both age and travel duration are potential
risk factors for post-travel illness and hospitalization and
may explain the varying frequencies of illness in different
study populations.

Gender-related morbidity
Over the past decade, it has become increasingly apparent
that differences in the prevalence and severity of a broad

range of diseases, disorders, and conditions exist between
genders.

With regard to travel-related morbidity, a higher pro-
portion of males, relative to healthy travelers, experience
all major imported diseases. Surveys show clear male pre-
ponderance among ill returned outpatients (50% vs 42%)
[19], as well as among febrile hospitalized travelers [18,
20, 27].

Males represented 71% of Israeli hospitalized ill re-
turned patients, whereas they represented only 55% of
the population of healthy travelers [18]. Data collected by
the GeoSentinel surveillance network revealed that one
of the most significant predictors for developing specific
categories of respiratory infections while abroad was sex.
Male sex was associated with a greater risk of lower respi-
ratory tract infection, particularly pneumonia and bron-
chitis, but a lower risk of upper respiratory tract infection
[36]. According to an Indian study, male travelers also re-
vealed a higher rate of attack by hepatitis E virus [40]. The
preponderance of men among malaria patients has been
documented extensively among both travelers and local
populations [41, 42]. Moreover, Canadian male travelers
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had a higher risk of dying [71% vs 22%] and were also
more likely to be arrested or detained while abroad [42].

Interestingly, no such observation has been made for
dengue fever. Studies from various countries showed that
the risk of acquiring dengue fever in travelers is not af-
fected by gender [14, 18, 43, 44].

The reasons for gender differences in major illnesses are
not yet clear. Some authors have argued that men follow
riskier itineraries, or take fewer precautions, thus putting
them at higher risk for febrile illnesses, such as malaria.
One case-control study, however, did not find any major
differences between men and women in terms of com-
pliance with chemoprophylaxis and the use of protective
measures. It has been concluded that males are generally
more susceptible to malaria or infections [45]. However, to
date, the biological causes of the suspected vulnerability of
men are poorly understood. X-linked immunoregulatory
genes appear to contribute to greater female resistance to
infectious diseases [46].

On the other hand, women may have a lower thresh-
old than men for seeking pre- and post-travel advice and
may be more likely to present to health care facilities for
nonfebrile illnesses [47]. This observation is most likely
to be explained by the fact that women worry more than
men about travel-related stressors such as infected food,
contaminated water, and illness [48].

Post-travel morbidity in children
Over recent years, families with children have traveled in-
creasingly to tropical destinations, exposing themselves
to numerous infectious agents and tropical illnesses not
encountered at home. However, there exist only a very
limited number of published data on the subject of im-
ported infections in children. Generally, it is assumed that
children are more at risk of falling ill while traveling than
adults. For this reason, traveling to tropical destinations
with small children is mostly discouraged by pediatri-
cians. Yet, there is no science-based evidence to support
this presumption.

According to a prospective controlled study of 157 Swiss
children and their parents, which included reports during
as well as after travel, no major differences between chil-
dren and adults in the incidence of illnesses apart from
febrile episodes were observed. Age seems not to be a
major determinant of travel-related morbidity. The chief
complaint reported during and following travel was di-
arrhea, followed by febrile illness [49]. Similarly, the pri-
mary diagnosis of febrile hospitalized children from the
UK who had returned from a tropical country within 4
weeks prior to hospital admission was unspecified fever,

self-limiting illnesses of presumed viral origin, followed
by malaria, bacillary dysentery, and dengue fever [21].

Like other retrospective reviews of imported malaria
[50], most of these cases were reported among children of
former immigrants who had visited their families’ coun-
tries of origin [21]. Many people from this particular
group of travelers do not feel that they need prophylaxis
when returning home. Hence, the proportion of cases of
imported pediatric malaria in children who received any
form of malaria chemoprophylaxis was less than 50% [50].

More important, children are particularly at risk from
malaria because symptoms may be very severe and usually
develop more rapidly than in adult malaria patients. In
addition, symptoms may differ from those in adults and,
as children often suffer febrile diseases, malaria may not
be suspected in the first place. As likewise observed for
adults, most cases of officially reported pediatric malaria
in travelers are caused by P. falciparum [50]. With re-
gard to the time interval between return from travel and
medical evaluation, 88% of pediatric cases of falciparum
malaria but only 30% of P. vivax infections were diagnosed
within a month of return [42]. Vivax malaria can occur
late because of the dormancy of hypnozoites in the liver,
which are not affected by the chemoprophylactic agents
commonly used [51].

Air evacuation from abroad

Data on medical repatriation offer a portrait of serious
medical problems for travelers while abroad. According
to Steffen et al., about 50 per 100,000 travelers require air
evacuation [52]. Based on another analysis, male travelers
accounted for more than 65% of all medical escorts. In
European countries, the majority of evacuations [53] were
for medical reasons, mainly cardiovascular; in developing
countries trauma and medical conditions accounted for
50%. Interestingly, infectious diseases were the reason for
only 7% of all repatriations from developing countries
[53].

Death

In terms of the hundreds of millions of international jour-
neys completed annually, international travel is generally
a safe undertaking. However, a number of travelers do
experience serious injury, illness, and death. In a Cana-
dian study tracking death notification data abroad, male


