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ABSTRACT

The aim of the article is to discuss issues associated with the occurrence of febrile illnesses in leisure
and business travellers, with a particular emphasis on fevers of unknown origin (FUO). FUO, apart from
diarrhoeas, respiratory tract infections and skin lesions, are one of the most common health problems in
travellers to tropical and subtropical countries. FUO are manifestations of various diseases, typically of
infectious or invasive aetiology. In one out of 3 cases, the cause of a fever in travellers returning from the
hot climate zone is malaria, and therefore diagnostic tests should first aim at ruling out this specific disease
entity. Other illnesses with persistent fever include dengue, enteric fever, viral hepatitis A, bacterial diar-
rhoeas and rickettsioses. Fever may also occur in travellers suffering from diseases of non-tropical origin,
e.g. cosmopolitan respiratory tract or urinary tract infections, also, fever may coexist with other illnesses

or injuries (skin rashes, bites, burns).

(Int Marit Health 2015; 66, 2: 77-83)
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INTRODUCTION

International travel has increased in recent years. The
number of over one billion travellers recorded in 2012,
described by the UNWTO as a historic milestone, continued
to grow and rose by 5% in 2013 [1]. According to Tourism
Towards 2030 — A Global Overview created by the UNWTO,
international tourist arrivals are predicted to reach
1.8 billion by 2030 [2]. Regrettably, travelling is an important
factor in globalising infections and introducing pathogens
into new regjons [3]. That data should be taken into account
while analysing travel-related morbidity. One of the most
common health problems acquired by travellers going to
tropical and subtropical destinations, beside diarrhoeas,
respiratory tract infections and skin lesions, are fevers of
unknown origin (FUO) [4].

FUO is classically defined by Petersdorf and Beeson as
a prolonged febrile illness lasting at least 3 weeks, with
repeated temperature measurements of 38.3°Cor higher,
defying diagnosis after 1 week of hospital inpatient eval-
uation. It is also described as fever that does not resolve
spontaneously in the period expected for self-limited in-

fection and whose cause cannot be ascertained despite
considerable diagnostic effort [5]. There are various causes
of unexplained fever. According to Cunha [6], infectious,
rheumatic/inflammatory, neoplastic, or miscellaneous dis-
orders can all be responsible for causing FUO.

EPIDEMIOLOGY

According to the GeoSentinel Surveillance Network and
its database created between 1997 and 2006 based on
24,920 cases, 28% of returning travellers reported fever
as a major reason for seeking medical care, similarly to
90% of travellers who were diagnosed with malaria, 82%
with dengue, 87% with influenza, 96% with leptospirosis,
87% with enteric fever, 100% with measles, and 72% with
rickettsial infections [7]. In the study of Bottieu et al. [8],
tropical infections were identified as a cause of feverin 36%
of the cases, with malaria as a leading diagnosis, followed by
rickettsial infections, dengue, acute schistosomiasis, enteric
fever and invasive amoebiasis in lower numbers. Cosmo-
politan infections were not rare as well — they accounted
for 34% of all the cases, with respiratory tract infection,
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bacterial enteritis, mononucleosis-like syndrome, skin/soft
tissue infection, and genitourinary infection as major caus-
es. Among 613 French patients hospitalised due to a history
of travel and fever, malaria was the most common diagnosis
(75.2%), while food-borne and water-borne infections, like
gastroenteritis, typhoid fever or shigellosis were the second
most common. Respiratory tract infections were the third
most common cause of fever in those patients. In 13 cases
dengue was reported as a cause of fever in the studied
patients [9]. Among 774 German travellers, 27.9% report-
ed fever, which was the second most frequent symptom
after acute diarrhoea. In that group of patients, travellers
with febrile/systemic diseases were mainly diagnosed for
malaria, mononucleosis, and dengue. In 89 cases fever
was accompanied by acute diarrhoea, caused mainly by
Salmonella spp., Campylobacter spp. and Entamoeba spp.
[10]. According to the study of Stienlauf et al. [11], febrile
diseases accounted for 77% of all hospital admissions and
were divided into 3 major causes: malaria, unidentified fe-
brile disease and dengue. According to the analysis based
on the data from the GeoSentinel Surveillance Network,
20% of travellers with fever remained undiagnosed [7].
According to Bottieu et al. [8], a definitive diagnosis was
not established in 24% of the cases. In the study of Parola
et al. [9], of 631 French travellers with fever, 50 remained
with no confirmed diagnosis. As mentioned before, in the
research performed by Stienlauf et al. [11], unidentified
febrile diseases accounted for 21% of the cases. Data
analysed by Bottieu et al. [8] showed that the highest rate
of FUOs was among patients returning from North Africa
and Middle East — almost 40% of fever cases from those
regions remained undiagnosed.

In the GeoSentinel Surveillance Network survey [7],
there are 10 regional classifications. A place of exposure
turned out to be crucial in diagnosing returning travellers.
Those who travelled to Sub-Saharan Africa and Oceania and
reported fever as a chief symptom were most often diag-
nosed with malaria. Travellers coming back from South-East
Asia and the Caribbean were more likely to be diagnosed
with dengue. lll travellers returning from South-Central Asia
were most commonly diagnosed with enteric fever [12].
Chikungunya was more likely among patients returning
from Indian Ocean Islands. Those diagnosed with rickettsial
diseases were usually coming back from Southern Africa.
Most of them suffered from tick-borne rickettsioses. Der-
matologic conditions were more likely among travellers to
Oceania, South-East Asia, South and Central America and
the Caribbean [13]. According to the GeoSentinel study of
travel-related infectious diseases reported in Europe, febrile
systemic illnesses were usually spread from Sub-Saharan
Africa, Indian Ocean Islands and Oceania. Plasmodium

falciparum malaria was more frequently observed in pa-
tients coming back from Sub-Saharan Africa and Indian
Ocean Islands while Plasmodium vivax malaria was more
frequent in travellers from Oceania, Indian Ocean Islands
and South America. Travellers returning from South-
-East Asia were commonly diagnosed with dengue, while
those coming back from Sub-Saharan Africa were more
likely to suffer from rickettsioses [13]. In another study
rickettsioses were frequently recorded in travellers com-
ing back from Sub-Saharan Africa as well [14]. Acute
diarrhoea occurred mainly in travellers returning from
North Africa, South-Central Asia and Middle East [13]. In
the study of Bottieu et al. [8], Plasmodium falciparum,
P. malariae, P. ovale, P. malariae, rickettsial infection, and
acute schistosomiasis were reported mainly in patients
who had returned from Africa, while Plasmodium vivax
malaria, dengue, and enteric fever were the most frequent
reasons for fever of tropical origin in travellers returning
from Asia. In patients from Latin America fever was rarely
caused by tropical infections — if so, almost only dengue
and Plasmodium vivax malaria were reported as the rea-
sons. According to another survey of Bottieu et al. [15],
P. falciparum malaria, rickettsial infections, and acute
schistosomiasis were almost exclusively diagnosed after
a stay in Sub-Saharan Africa, while most cases of dengue
and enteric fever were found in travellers returning from
Southern Asia/Pacific. Dengue was the most frequent
tropical cause of fever in travellers to Latin America.

REASONS OF TRAVEL

The survey by Wilson et al. [7] for the GeoSentinel Sur-
veillance Network includes 5 reasons for travel — tourism,
business, research/education, missionary/volunteer and
visiting friends and relatives (VFR). Travellers VFRs are more
likely to report fever after returning home than other groups
of travellers, especially those who visited Sub-Saharan Afri-
ca, South-Central Asia, Indian Ocean Islands, Oceania and
Latin America [12]. That type of travelling is a risk factor
for travel-acquired illnesses in general and the VFR group
of patients was significantly standing out from other types
of travellers diagnosed with malaria and enteric fever [12].
Acute diarrhoea was more common among classic tourist
travellers. P. falciparum malaria was also more frequent in
VFRs, while P. vivax malaria was more likely to be report-
ed in missionary or expatriate travellers. However, VFRs
returning from Africa and Indian Ocean Islands were more
frequently diagnosed with P. falciparum malaria compared
with non-European travellers [13]. Tuberculosis and human
immunodeficiency virus (HIV) infection as a reason of fever
were much more often diagnosed in VFR travellers and
foreign visitors or migrants [8].
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DEMOGRAPHIC FACTORS

According to the GeoSentinel research conducted
between 1997 and 2006, male travellers were more
likely to be presenting with fever than females. 32% of ill
returning travellers were men with fever and only 24% of
that group were women presenting with this symptom [7].
Women are generally less prone to febrile illnesses and
vector-borne diseases, such as malaria or rickettsioses
[16]. There was no age difference between travellers
presenting with fever and those without that symptom [7].
According to the analysis from the GeoSentinel Surveil-
lance Network of illnesses in children after international
travels, malaria was the most common cause of systemic
febrile diseases, before viral syndromes (28%), unspec-
ified febrile illnesses (11%), dengue and enteric fever
(6% each) [17]. In the study of Herbinger et al. [10],
causes of fever were mainly malaria, mononucleosis and
dengue. In children, however, the most frequent causes
varied by age. In the group 0-4 years, acute diarrhoea
was significantly more frequent than in other groups,
while among children between 10 and 14 years, dengue
was diagnosed more often. In adolescents aged between
15 and 19, the prevalence of mononucleosis as a cause
of fever was significantly higher.

PRE-TRAVEL MEDICAL CONSULTATION

According to the study of Wilson et al. [7], 30% of the
travellers with fever didn’t seek pre-travel consultation,
while 27% claimed to have sought medical advice. In the
study of Shlagenhauf et al. [3], pre-travel medical consul-
tation was associated with noticeably lower morbidity for
P. falciparum malaria. At the same time, patients who
had had pre-travel consultation were less likely to get
a severe illness. In the study of Bottieu et al. [8], only 33%
of Western travellers took malaria chemoprophylaxis be-
fore travelling and that percentage was even lower among
expatriates (10%) and VFR travellers (19%). In another
study, which seems important, a danger to be diagnosed
with a vaccine-preventable cause of fever was doubled
for VFRs as compared to other travellers, yet they sought
pre-travel health consultation less frequently [7]. According
to the data obtained between 1997 and 2007, women are
more likely to seek for pre-travel heath information than
men. However, there were more female travellers reporting
adverse events related to medication, especially used as
malaria prophylaxis [16]. In the survey by Wilson et al. [7]
vaccine-preventable infections accounted for 3% of febrile
illnesses in returning travellers. Typhoid fever, acute viral
hepatitis A and influenza A were the most frequent causes
of fever in that group. Those infections were more frequent
among VFRs.

FEVER IN TRAVELLERS — THE MOST
FREQUENT ACCOMPANYING
SYMPTOMS AND DIAGNOSES

Prolonged fever is a significant symptom in travellers
returning from the tropics. As there are many different
factors affecting morbidity in returning travellers, fever as
a symptom is difficult to attribute to any specific illness in
the first place. The GeoSentinel Global Surveillance System
is the widest source data on travel-related ilinesses. It was
established in 1995 to perform provider-based monitoring of
travel-related morbidity among international travellers [18].
According to the study among 24,290 ill returning travellers
between 1997 and 2006, 28% of the patients reported fe-
ver as their main symptom. There were different symptoms
accompanying fever, leading to different diagnoses. 35% of
ill travellers with fever had a febrile systemic iliness, in 15%
of the cases it was a febrile diarrheal disease and 14% of
the patients suffered from fever and respiratory disease.
There were also cases connected with dermatologic and
genitourinary diagnoses as well as non-diarrheal gastroin-
testinal diagnoses (4% each). There was also a significant
group of patients (22%) in whom the diagnosis was defined
as an unspecified febrile illness [7].

In systemic febrile illnesses, the most frequent diagno-
sis was malaria, which was found in 21% of all ill returned
travellers with fever. The second most common reason was
dengue (6%) before enteric fever caused by Salmonella typhi
or paratyphi infection and rickettsial diseases (2% each).
Mononucleosis syndromes accounted for 1.4% of all the
travellers with fever. They were caused by e.g. Epstein-Barr
virus (EBV) infection, cytomegalovirus (CMV) infection, acute
HIV infection or toxoplasmaosis [7]. According to Harvey et al.
[18], systemic febrile diseases accounted for 14% of all ill
returning travellers and in that group 59% were accounted
for by 5 diagnoses: Plasmodium falciparum malaria (19%),
viral syndrome without rash (17%), uncomplicated dengue
(11%), unspecified febrile disease (< 3 weeks) (8%), and EBV
infection (4%). In the study of 17,353 cases conducted be-
tween 1996 and 2004, based on the GeoSentinel Database,
systemic febrile diseases were most frequently found in
returned travellers. Those conditions were most commonly
caused by malaria, then dengue, mononucleosis due to EBV
or CMV infection, rickettsial infection and Salmonella typhi
or Salmonella paratyphi infection [4].

MALARIA

According to Wilson et al. [7], malaria was the most
frequent diagnosis reported in 21% of returning travellers
with fever. Malaria caused by Plasmodium falciparum ac-
counted for 14% of febrile returned travellers and 66% of all
the malaria patients in that study. It was the most frequent
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among travellers returning from Oceania, Pacific Islands and
Sub-Saharan Africa. What is important, among 12 deaths
reported in that survey, 4 were caused by P. falciparum ma-
laria. According to Leder et al. [19], a total of 1,140 malaria
cases were reported to the GeoSentinel between 1997 and
2002. 93% of patients with P. falciparum infection, 95%
with P. vivax, 83% with P. ovale, and 95% with P. malariae
reported fever while presenting to GeoSentinel units. Malar-
ia hospitalised patients varied by type of the disease — 60%
were diagnosed with P. falciparum, in cases of P. vivax,
P. ovale and P. malariae the numbers were much lower (45%,
30% and 13%, respectively). Cerebral malaria reported in
P. falciparum infection occurred in 2.4% of the cases. Types of
malaria in patients with fever are closely connected with the
visited region. P. falciparum infection was more frequently
observed in patients from Sub-Saharan Africa while P. vivax
malaria was more frequent in travellers from Oceania, Indian
Ocean Islands and South America [13, 20]. Transmission
of malaria outside endemic area is rare, although possible
(airport and baggage malaria, blood transfusion and intra-
venous drugs use). In 2012, in the United States there were
1,687 malaria cases, of which 1,683 were imported [21].
On European continent France has the highest number of
travellers returning from endemic zones with malaria [3].
Pregnant women and immunoincompetent patients are at
higher risk of infection [22].

DENGUE

Wilson et al. [7] have established that dengue was diag-
nosed in 6% of returning travellers with fever. However,
it is probable that, because of some reasons, e.g. a short
incubation period as well as its possible mild and nonspe-
cific symptoms, a lot of cases were omitted. In the study of
Gautret et al. [13], dengue was the second most frequent
cause of fever in travellers and it is considered one of the
most common causes of fever in ill returned travellers. Ac-
cording to Shlagenhauf et al. [3], the proportionate morbidity
of dengue among European travellers increased in the peri-
od between 2008 and 2012 from 22 to 36 cases. Dengue
was the most frequent reason of systemic febrile illness in
travellers coming back from South-East Asia [7]. According
to the analyses by the GeoSentinel Surveillance System,
conducted in the United States in the years 1997-2011,
of the 1,802 returned travellers with fever, 11% were diag-
nosed with dengue [18]. More than 100 countries in Africa,
Americas, South-East Asia and Eastern Mediterranean are
endemic. Over the past 50 years there has been a 30-fold
increase in the incidence of dengue [23]. Studies show that
14-87% of all dengue infections are symptomatic [24].
That is why dengue should always be considered in patients
returning from endemic regions.

ENTERIC FEVER

In the study of Wilson et al. [7], Salmonella enterica se-
rovar typhi or paratyphiinfection occurred in 2% of travellers
with fever and was most frequently diagnosed in people re-
turning from South-Central Asia. Although the most common
cause of enteric fever worldwide is S. typhi, S. paratyphi may
be a more common cause of this iliness in travellers, which
may be explained by a growing number of tourists vaccinated
against S. typhi[25]. A study conducted on case records from
a Swedish database of notifiable and communicable diseases
[26] concludes that the highest risk of being infected with en-
teric fever is connected with travel to India and neighbouring
countries (41.7/100,000 people for S. typhi infection and
37.5/100,000 for S. paratyphi), followed by Middle East
(5.91/100,000 and 3.64/100,000, respectively) and Africa
(3.33/100,000 for both typhoid and paratyphoid fever). Other
studies show that travel to Indian subcontinent might be
associated with an even 18 times higher risk of contracting
enteric fever than to any other region [25].

RICKETTSIA

According to a study of Jensenius et al. [14], in the
period 1984-2004 more than 450 cases of rickettsioses
were reported among travellers. According to the GeoSen-
tinel network, from 1996 to 2008 there were 280 cases
(231 spotted fever, 16 scrub typhus). Between 2007 and
2011, 300 cases of rickettsioses were reported in travellers
(267 spotted fever, 17 murine typhus and 14 scrub typhus)
[19]. Inastudy performed by French physicians between 2004
and 2013, African tick-bite fever (ATBF) and Mediterranean
spotted fever (MSF) turned out to be the two most frequent
spotted fevers in travellers. According to that data, ATBF was
the second most frequent diagnosis of fever in travellers
returning from Sub-Saharan Africa. The rates of the disease
were particularly high among tourists. MSF is endemic in the
Mediterranean area and the cases were reported mainly in
people travelling in July and August [27].

MONONUCLEOSIS

According to the GeoSentinel study from 2003 mononu-
cleosis syndromes occurred in 1.4% of travellers returning
with a systemic febrile iliness [7]. Infectious mononucleosis
(IM) is a disease mainly caused by EBV, but CMV, HIV or
toxoplasmosis may also be responsible for causing mono-
nucleosis-like diseases. In the study carried out by Bottieu
et al. [8] over the period of 5 years, the four diseases ac-
counted for 4% of all imported fevers, being the third most
common diagnosis after bacterial enteritis and respiratory
tract infections. The IM-like syndrome was most widespread
in travellers coming back from Asia (7%) before America
(5%), and Africa (2.5%). Later on, the study showed that
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IM-like syndromes in travellers were mainly caused by CMV
infection and less frequently by the classic EBV [8].

GASTROINTESTINAL SYMPTOMS AND FEVER

Fever in returning travellers is often accompanied by
gastrointestinal symptoms, mainly diarrhoea. In the French
survey, there were cases of fever accompanied by gastro-
enteritis, enteric fever, shigellosis, dysentery, non-typhoidal
salmonellosis and amoebiasis [9].

RESPIRATORY SYMPTOMS AND FEVER

In patients presenting with respiratory iliness and fever,
the upper respiratory tract was affected more often (58%
of the patients). In 11% of febrile respiratory illnesses the
reason was bacterial pneumonia, while 8% of those patients
developed influenza or influenza-like iliness. Other causes
of fever connected with respiratory tract diseases were
acute unspecified respiratory infection, bronchitis, tonsillitis
and acute sinusitis [7]. In a survey performed by Australian
researchers, respiratory infections were the second most
common reason of fever in returning travellers. Infections of
the upper respiratory tract were extremely common — and
were the cause of 50% of all admissions. Another common
cause of fever was bacterial pneumonia (25% of the cases
in the Australian research study), although it was most fre-
quent in patients aged more than 40 years. Influenza was
the second most common reason of fever among patients
with respiratory infections; it affected 20% of patients in
the Australian research [28]. Respiratory tract infections
can be caused by endemic pathogens: in Europe and North
America — Legionella pneumophila (ship cruising), in Latin
America — Histoplasma, in Africa — Schistosoma and in
South-East Asia — geohelminths. The most widespread
cosmopolitan bacterial pathogens are Streptococcus pneu-
moniae, Haemophilus influenzae, group A Streptococci,
Corynebacterium diphtheriae, Mycobacterium tuberculosis.
The most common virus causing respiratory tract infections
in travellers is the Influenza virus [29]. Respiratory symp-
toms may also occur in systemic febrile illnesses, mainly
malaria, enteric fever and leptospirosis, which may result
in some diagnostic problems [30].

DERMATOLOGICAL SYMPTOMS AND FEVER

There are very few studies analysing fever accompa-
nied by skin manifestations. In his study Hochedez et al.
[31], reported of 62 travellers presenting with fever and
exanthema. In those cases, exanthema was macular in
39 (63%) cases, maculopapularin 27%, and maculopapular
with eschar in 10% of the patients. Oral enanthema was
observed in 13% of travellers with fever and exanthema.
The aetiology was confirmed in 92% of the cases and there
were 3 leading diagnoses — chikungunya (35%), dengue

(26%), and ATBF (10%). In the study of Bottieu et al. [15],
dermatological symptoms accompanying fever occurred in
specific illnesses — enlarged lymph nodes and skin ulcers
in rickettsial infections, and skin rash in dengue and rick-
ettsial infection.

COSMOPOLITAN INFECTIONS AND FEVER

One should remember that there is a wide range of
cosmopolitan infections causing fever in returning travellers
such as common respiratory and urinary tract infections,
HIV infection, CMV infection and toxoplasmosis or tubercu-
losis. Therefore, these illnesses should also be included in
differential diagnosis [7].

DIFFERENTIATING MALARIA FROM
ENTERIC FEVER AND DENGUE

Malaria, enteric fever and dengue being the most com-
mon causes of fever in returning travellers have overlapping
and non-specific symptoms. Diagnostic problems caused
by those illnesses are best illustrated by the fact that en-
teric fever and malaria were once merged (due to the ab-
sence of reliable differentiating methods) by Woodward into
a clinical entity named typhomalaria [32]. One of the first
to differentiate malaria and enteric fever was Osler. He
described malaria as typically presenting with malarial par-
oxysm (starting with chills, then fever and finally sweats)
and intermittent fever. Enteric fever was described as
a disease typically characterised by relative bradycardia and
a stepwise fever increasing over a period of 1 week [33].
Some uncertainty is always present regarding temporal
changes of laboratory parameters. For example, it is known
that leukopoenia occurs early in dengue but there is no
consensus as to when thrombocytopoenia occurs [34]. The
studies presented below try to find most specific clinical and
laboratory findings to help differentiate between the two
illnesses. According to Cooper et al. [34], rash is most com-
mon in dengue (usually widespread blanching exanthema)
and if present in enteric fever it appears as rose spots but
it does not occur in malaria. Organomegaly is most often
found in malaria and can occur in enteric fever but it is not
found in dengue. In dengue, laboratory findings include
normal C-reactive protein (CRP) (although high CRP does not
exclude the disease) and low white cell count. Normal CRP
and leukopoenia and/or thrombocytopoenia were found in
up to 1/3 dengue cases but not in malaria or enteric fever
patients. Thrombocytopoenia (platelets, PLT < 100 x 109/L)
was found in 1/3 dengue cases and 1/2 malaria cases.
Malaria features a specific combination of laboratory pat-
terns, which include thrombocytopoenia, leukopoenia and
elevated: CRP, lactate dehydrogenase, and bilirubin. Finally,
elevated alanine amino-transferase was found to be most
specific for enteric fever. According to Bottieau et al. [15]
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malaria should be considered first. Symptoms found to be
most specifically associated with malaria are splenomegaly,
thrombocytopoenia, fever without localised symptoms and
hyperbilirubinaemia. Only when malaria has been ruled out,
should other possible aetiologies be considered. Skin rash
and skin ulcer strongly suggest rickettsial infection which
can be ruled out by leukocytosis. Skin rash (best predictor),
thrombocytopoenia and leukopoenia are most commonly
found in dengue. Eosinophilia is associated with acute
schistosomiasis. Abdominal symptoms, enlarged spleen
and elevated liver enzymes suggest diagnosis of enteric
fever. Kutsuna et al. [35] proposed a diagnostic algorithm
for malaria, enteric fever and dengue which combines most
specific laboratory findings with the visited part of the world.
Returning from Africa was strongly associated with malaria.
Returning from elsewhere than Africa with CRP < 10 mg/L
was characteristic for dengue. Patients returned from South
Asia, with CRP > 10 mg/L and PLT > 15 cells/mm?3 were
most likely to have enteric fever.

CLINICAL PRESENTATION AFTER TRAVEL

Fever caused by a tropical infection appears within
1 month after returning from or arrival in a tropical or sub-
tropical region in 82% of the ill travellers, with all dengue and
rickettsial infections included. However, malaria is the most
common tropical infection that presented with fever within
the second or even third month on return [8]. According to
Wilson et al. [7] most infections in returning travellers have
incubation periods shorter than 30 days. However, there are
diseases, like malaria (P. vivax infection), viral hepatitis or
tuberculosis that can manifest within 30 (or more) days on
travellers’ return. The same study showed that the major-
ity of patients who suffered from dengue sought medical
assistance within 1 week on their return. 65% of patients
with P. falciparum malaria and only 27% of patients with
P. vivax consulted a physician within 2 weeks on their return.
A great number of patients sought medical advice after
amuch longer period of time (within 16 weeks) including 45%
of patients with P. vivax malaria and 34% travellers with
viral hepatitis (mostly viral hepatitis A). In early-onset fever
tropical infections were found in 41% of all cases. Malaria
(in 92% caused by P. falciparum) was the most frequent
cause of fever, followed by dengue, rickettsial infection,
acute schistosomiasis, and enteric fever [15].

APPROACH TO A PATIENT WITH
FEVER OF UNKNOWN ORIGIN
When collecting history, a physician should take special
interest in the patient’s recent travels. He/she should ask
about the visited countries as well as about the visited
regions, as some pathogens can only be present in certain
parts of a given country, e.g. in rural areas. A physician

should inquire about exposure history: sexually transmit-
ted diseases, food-borne illnesses, vector-borne infections;
fever may also coexist with other illnesses or injuries (skin
rashes, bites, burns). A physician should also consider cos-
mopolitan pathogens and common infections such as uri-
nary tract infections and upper respiratory tract infections,
and never assume that fever may only be travel-related.
A short incubation period of a disease (less than 21 days)
indicates dengue, chikungunya, malaria, enteric fever, CMV,
EBV mononucleosis, Q fever, viral haemorrhagic fever or
a rickettsial infection, whereas a long incubation period (over
21 days) is most often associated with malaria, tubercu-
losis, viral hepatitis A, amoebic liver abscess and acute
schistosomiasis. Most patients with non-focal fever would
have cosmopolitan infection, malaria, enteric fever, dengue
or rickettsial infection. When in doubt, malaria should be
ruled out first as it is the deadliest of the ilinesses percurrent
with fever. What is more, in one out of 3 cases, the cause of
a fever in travellers returning from tropical destinations is
malaria, for that reason diagnostic procedures undertaken by
medical professionals should primarily be oriented towards
identifying or eliminating this specific disease entity [30, 36].
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