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Fifty million people are estimated to travel from
industrial countries to the tropics annually. In
spite of exhaustive studies and widely different
diagnosis among returned patients, some cases
of febrile illnesses remain without an etiological
diagnosis, suggesting that these cases could be
due to viral respiratory tract infections. From
August 2005 to October 2006, 118 febrile patients
without a specific diagnosis in their first visit at
the Center for International Health of the Hospital
Clinic of Barcelona were included. In all of them,
in order to study respiratory viruses, a nasophar-
yngeal swab was collected. Clinical and radio-
logical features and epidemiological data, as well
as other samples for microbiologic studies, were
also collected during consultation. Based on the
physician’s judgment at the time of consultation,
patients were classified into four groups: respi-
ratory symptoms (62%), febrile syndrome with
nonspecific symptoms (24%), digestive symp-
toms (10%), and patients presenting both respi-
ratory and digestive symptoms (4%). A pathogen
microorganism was detected in 61 patients
(562%). Respiratory viruses were detected in
44 out of 118 (37%) travelers included in the
study, representing 56% of the patients with
respiratory symptoms. The most frequently
viruses detected were influenza virus (38%),
rhinovirus (23%), adenovirus (9%), and respira-
tory syncytial virus (9%). Respiratory viruses
have been shown to play an important role in
imported fever. In light of the fact that interna-
tionaltourismisanincreasing phenomenon, new
strategies to prevent the spread of respiratory
viruses should be considered, specially for
influenza when a vaccine is available. J. Med.
Virol. 80:711-715,2008. © 2008 Wiley-Liss, Inc.
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INTRODUCTION

Fifty million people are estimated to travel from
industrial countries to the tropics annually [Ryan
et al., 2002; Hill, 2006], with up to 50% of travelers
visiting developing countries presenting a travel-
related health problem [Spira, 2003]. Furthermore,
3—-11% of travelers to tropical areas report febrile
illnesses on their return [Bruni and Steffen, 1997;
Hill, 2000; Steffen et al., 2003; Antinori et al., 2004].
Nowadays, epidemiological investigations of health
risks in travelers have focused on infections perceived
as specific for this population, such as malaria,
gastroenteritis, hepatitis, and other travel-related
vaccine-preventable diseases [Humar and Keystone,
1996; Magill, 1998; Parola et al., 2006]. In spite of
exhaustive studies and widely different diagnosis of
febrile illnesses, some cases remain without an
etiological diagnosis. It is thought that a percentage
of these cases could be due to viral respiratory tract
infections. In Spain, most people travel in August and
September where tropical areas experience local
variations in temperature, humidity and rainfall.
These conditions are optimal for the circulation of
respiratory viruses.

The present evaluated the role of respiratory viruses
in febrile patients after being in the tropics.
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MATERIALS AND METHODS
Patients

From August 2005 to October 2006, 118 febrile
patients older than 14 years old were prospectively
studied at the Center of International Health of the
Hospital Clinic of Barcelona. Patients with febrile
symptoms 10 days before or after their return from a
tropical or subtropical area without a specific diagnosis
on their first visit were included in the study. Fever was
defined by a documented axillary temperature of 37.5°C
or higher or by the combination of febrile sensation,
chills and sweats within 3 days prior to consultation.

Before the collection of a nasopharyngeal swab to
study respiratory viruses, all patients were asked to
participate in this study. Only patients in whom a
nasopharyngeal swab was available and was collected
within the 10 days posttravel were included. Specific
serologies for dengue and herpes virus were performed
when clinical suspicion was present. Blood cultures
were done when temperature reached 38°C or clinical
signs of bacteremia showed. Stool cultures were done to
patients who presented diarrhea. Leptospira spp.
serology (Microagglutination Test—MAT) was per-
formed in one case. Patients with a diagnosis of malaria
were excluded.

Clinical and radiological features, epidemiological data
and a sample collection were performed by physicians
from the Center for International Health. Clinical data
were collected during consultation using case-record
forms and included: age, sex, country visited, days of
stay, travel history, antimalarial chemoprophylaxis and
up-to-date vaccinations, time interval between the onset
of fever and the day of consultation, time interval
between the date of return and the day of consultation
and a questionnaire referring to respiratory symptoms.
Processing of samples and laboratory diagnosis were
performed in the Department of Microbiology of the
Hospital Clinic of Barcelona.

The Ethics Committee of the Hospital Clinic approved
the study.

Microbiological Methods

Nasopharyngeal samples (1 nasal plus 1 oropharyng-
eal swab) were collected from all patients as described
previously [Angeles Marcos et al., 2006]. Within the first
24 hr, nasopharyngeal swabs were processed for antigen
detection by indirect immunofluorescence assay (IFA).
Samples were stained with fluorescein-conjugated anti-
body to influenza virus A, influenza virus B, human
parainfluenza virus 1-3, adenovirus and respiratory
syncytial virus (Respiratory Panel 1, Viral Screening
and Identification Kit; Light Diagnostics, Chemicon,
Temecula, CA). The presence of viral antigen in
respiratory cells was indicated by the appearance of
characteristic intracellular apple-green fluorescence in
>1 cell. Upon sample collection, an aliquot of each fresh
specimen was collected to be used for RT-PCR analysis.
Nucleic acids from any DNA/RNA viruses present in the
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nasopharyngeal swab were extracted from 200 ul of
specimen using NucliSense easyMAG (BioMéreieux,
Boxtel, The Netherlands) according to the manu-
facturer’s instructions. The lysis buffer included
500 molecules of the cloned amplified product used as
internal control in each reaction tube and then excluded
false-negative results due to nonspecific inhibitors or
extraction failure. Two independent multiplex nested
RT-PCR assays were used to detect influenza virus A,
influenza virus B, influenza virus C, respiratory syncy-
tial virus, respiratory syncytial virus B and adenovirus
[Coiras et al., 2003], and, human parainfluenza virus
1—4A and 4B, human coronavirus 229E, human corona-
virus OC43 and the generic detection of enterovirus and
rhinovirus [Coiras et al., 2004]. All positive results were
confirmed in two sequential assays. A RT-PCR pre-
viously standardized by the Spanish National Center of
Microbiology (Instituto de Salud Carlos III) that
amplifies H1, H3, and H5 subtypes viruses, was
performed in the influenza A positive samples. Retro-
spectively, a RT-PCR for human metapneumovirus was
performed using the fusion (F) and polymerase (L) genes
as targets. A negative (viral transport medium contain-
ing no nucleic acid) and positive control obtained from
our viral isolates was included in each assay in order to
control extraction and amplification handling.

Only influenza A H1 or H3 positives and H5 negative
samples were inoculated into a MDCK (Madin Darby
Canine Kidney) cell line (Vircell, Granada, Spain) for
virus isolation.

A viral etiology was considered when a respiratory
virus was detected at least in PCR, IFA or in both.

RESULTS
Epidemiology

From August 2005 to October 2006, 118 travelers
presenting fever after returning from tropical or
subtropical areas were included, with 61 being men
(52%) and 57 women (48%) with an average age of
37 years. During the study period the highest number
of traveler consultation occurred during the months of
July through October, with a peak in August 2006.
Geographical regions to which the patients had
traveled recently or had visited during the time of
probable acquisition included Asia (53%), Africa (36%),
and Latin America (11%). All patients had received pre-
travel advice. Depending on the travel destination,
84 travelers (71%) were vaccinated for: hepatitis A,
hepatitis B, typhoid fever, diphtheria-tetanus, polio or
yellow fever and 59 travelers (50%) received antima-
larial prophylaxis. The average of time spent in trip
was 23 days.

Clinical Features

The average time from the onset of fever and the
hospital consultation was of 4.4 days, occurring in most
cases 2.3 days after their arrival. In general, the clinical
symptoms had a duration of 5 days.



Respiratory Viral Infection in Travelers

TABLE 1. Frequency of Presenting Symptoms in Febrile
Returned Travelers

Symptom No. (%) of patients
Fever 118 (100)
Cough 63 (53)
Headache 57 (48)
Rhinorrhea 53 (45)
Arthromyalgia 46 (40)
Sore throat 40 (34)
Asthenia 33 (28)
Diarrhea 24 (20)
Vomiting 17 (14)
Rash 10 (8)

In all patients, fever was associated to other symp-
toms, which are summarized in Table I. Based on the
physician’s judgment at the time of consultation,
patients were classified into four groups: respiratory
symptoms (62%, n="73), febrile syndrome with non-
specific symptoms (24%, n=28), digestive symptoms
(10%, n =12), and patients presenting both respiratory
and digestive symptoms (4%, n =5).

Hospitalization was required for 10 patients (8%), 4 of
whom had a febrile syndrome with nonspecific symp-
toms, 2 a respiratory tract infection, 2 had digestive
complications, and 2 remained without an etiological
diagnosis.

Diagnosis of Imported Fever

A pathogen microorganism was detected in 61
patients (52%). Nasopharyngeal swabs were the only
samples collected in 60 patients. Only 18 of the non-
diagnosed patients had microbiological samples other
than nasopharyngeal swabs. According to the clinical
symptom classification, respiratory tract infections and
febrile syndrome with nonspecific symptoms were the
main groups that remained with an unknown etiological
diagnosis, 45% and 61% respectively.

The microorganisms detected according to the differ-
ent clinical groups are described in Table II. Respiratory
viruses were detected in 44 out of 118 (37%) travelers
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included in the study, representing 56% of the patients
with respiratory symptoms. Respiratory viruses were
only detected in patients presenting respiratory symp-
toms.

Forty-five respiratory viruses were detected (Fig. 1)
influenza A and influenza B (n=18, 38%), being the
most frequently detected followed by rhinovirus (n =11,
23%), adenovirus (n =4, 9%), and respiratory syncytial
virus A (n=4, 9%). Among the influenza A subtypes
found, 8 were A/H3 and 4 A/H1. No A/H5 subtype was
detected. Considering all the patients included, influ-
enza viruses accounted for 15% of the infections. In two
cases an enterovirus was identified; one patient pre-
senting respiratory and digestive symptoms and
the second only with digestive symptoms.

Two of the patients with influenza A infection had
been pre-travel influenza vaccinated. One traveled to
Vietnam (A/H1) and the second returned from South
Africa (A/H3). Moreover, influenza viruses were
involved in 2 out of the 10 patients requiring hospital-
ization (Table II), being the sole pathogen detected in
one of them.

According to the travel destination, respiratory viral
infection was diagnosed in 6/13 of patients having
traveled to Latin America (46%), 16/43 to Africa (37%)
and 23/62 returning from Asia (37%) (Table III).

DISCUSSION

Fever is relatively common after tropical travel, and
in light of the fact that international tourism is an
increasing phenomenon, it will be observed more
frequently. Although many reports have evaluated the
etiology of febrile illnesses among travelers [Doherty
etal., 1995; O'Brien et al., 2001; Antinori et al., 2004], no
previous studies have focused specifically on respiratory
viruses as a cause of a febrile disease.

In the present study, 118 travelers with fever without a
specific diagnosis in their first visit were included,
representing 8.5% of the patients that attended the Center
for International Health of the Hospital Clinic of Barcelona
during the study period. A pathogen microorganism was

TABLE II. Distribution of Microorganisms According to the Traveler’s Clinical Symptoms

Febrile syndrome with

Digestive symptoms Resp + digestive nonspecific symptoms
Respiratory symptoms (n="73) n=12) symptoms (n =5) (n=28)
Influenza virus A 10 C. jejuni 2 Rhinovirus + EAEC 1 Dengue virus 6
Influenza virus A + dengue? 1 8. choleraesuis® 1 CoV229E +C. jejuni 1  Herpes virus 6% 1
Influenza virus A + K. pneumoniae 1 Salmonella C2?* 1  Enterovirus 1  Epstein—Barr virus?® 1
Influenza virus B* 5 Giardia 1  Rhinovirus 1 K. pneumoniae® 1
Influenza virus B+ parainfluenza 1 Shigella sonnei 1  Parainfluenzavirus4 1  Leptospira canicola® 1

virus 3

Respiratory syncytial virus A 4 Enterovirus 1
Parainfluenza virus 2 1
Parainfluenza virus 3 1
Parainfluenza virus 4 2
Rhinovirus 9
Adenovirus 4
Total (n) 39 7 5 10

2Cases requiring hospitalization. EAEC, enteroaggregative Escherichia coli.
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Fig. 1. Distribution of respiratory viruses detected.

detected in 52% of the travelers involved in the study.
Recent reports have shown that respiratory tract infec-
tions are common in travelers [O’Brien et al., 2001; Parola
etal., 2006]. In our study, 66% of the travelers included had
a respiratory infection, with more than half being caused
by arespiratory virus. It is well known that the incidence of
some respiratory viruses, mainly respiratory syncytial
virus and influenza virus, show seasonal trends and vary
with the prevailing environmental conditions which are
specially variable in the tropics [Shek and Lee, 2003]. In
general, the presence of influenza virus infection has been
observed with increased rainfall in several reports
performed in Singapore [Chew et al.,, 1998], Senegal
[Dosseh et al., 2000] and in Northeast Brazil [de Arruda
et al.,, 1991].

The higher incidence of viruses as etiologic agents of
respiratory infection in our study could be explained by
the large profile of viruses studied and the use of two
different detection techniques. We must take into
account that due to the lack of another microbiological
sample besides the nasopharyngeal swab in some
patients, it may lead us to overlook other pathogens. In
arecent study carried out in Switzerland [Mutsch et al.,
2005] among 1,450 travelers returning from tropical and
subtropical countries, seroconversion for influenza virus
infection was found in 27 (12.8%) out of 211 travelers

that provided paired serum samples. However, whether
influenza virus infection occurred just before home
departure, en route, abroad, or shortly upon return
cannot be ruled out. We obtained similar results
concerning influenza virus. However, using molecular
methods we were able to extend the range of respiratory
viruses detected and consider that these respiratory
viral infections took place abroad.

It should be highlighted that the study showed that
respiratory viruses were only involved in travelers
presenting respiratory symptoms, suggesting that res-
piratory virus screening would only be useful in patients
with a respiratory infection. Influenza viruses were the
most frequently detected, followed by rhinovirus,
adenovirus, and respiratory syncytial virus.

Human metapneumovirus was not detected among
travelers included in the study, is quite rare in healthy
adults whereas among children [Manoha et al., 2007],
the elderly [van den Hoogen, 2007] and immunocom-
promised patients [Kim et al., 2007] is more common.

Influenza A/H3 was the most commonly detected
subtype, followed by influenza A/H1 and, less frequently,
influenza B virus, as expected according to the epidemio-
logical data of the 2005—2006 influenza season.

The study shows that influenza may be the most
common vaccine-preventable disease in travelers

TABLE III. Distribution of Respiratory Viruses According to Travel Destinations

Africa Latin America Total
Asia (n =62 patients) (n =43 patients) (n =13 patients) (n =118 patients)
Influenza virus A 8 2 2 12
Influenza virus B 4 0 2 6
Respiratory syncytial virus A 1 2 1 4
Parainfluenza virus 2 1 0 0 1
Parainfluenza virus 3 1 0 1 2
Parainfluenza virus 4 1 2 0 3
Rhinovirus 4 6 1 11
Enterovirus 0 2 0 1
Coronavirus 229E 0 1 0 1
Adenovirus 3 1 0 4
Total patients (no. viruses) 23 (23) 16 (16) 6 (7) 44 (45)
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returning from tropical areas that present fever without
a specific diagnosis, although, the complexity of this
issue needs further discussion. Two pre-travel-vacci-
nated travelers returned from Vietnam and South
Africa with influenza A/H1 and A/H3 infection, respec-
tively. The trip to Vietnam took place in August and
although this is not the season of influenza activity,
previous reports have shown that influenza virus
circulates at low levels all year-round in the tropics
[Hampson, 1999; Harper et al., 2005].

Respiratory viruses have shown to play an important
role in imported fever of travelers returning from
tropical and subtropical areas as well as emergent
pathogens. The results obtained in the present report
raise the need for further investigations in virological
and epidemiological surveillance of respiratory viruses
among travelers. Furthermore, strategies to prevent the
spread of respiratory viruses may be discussed, specially
for influenza viruses when a vaccine is available.
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