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Abstract 

 

Background: Numerous publications focus on fever in returning travelers, but there is no 

known systematic review considering all diseases, or all tropical diseases causing fever. Such 

a review is necessary in order to develop appropriate practice guidelines. 

Objectives: Primary objectives of this review were i) to determine the etiology of fever in 

travelers/migrants returning from (sub) tropical countries as well as the proportion of patients 

with specific diagnoses, and ii) to assess the predictors for specific tropical diseases.  

Method: Embase, MEDLINE and Cochrane Library were searched with terms combining 

fever AND travel/migrants. All studies focusing on causes of fever in returning travelers 

and/or clinical and laboratory predictors of tropical diseases were included. Meta-analyses 

were performed on frequencies of etiological diagnoses. 

Results: 10,064 studies were identified; 541 underwent full-text review; 30 met criteria for 

data extraction. Tropical infections accounted for 33% of fever diagnoses, with malaria 

causing 22%, dengue 5% and enteric fever 2%. Non-tropical infections accounted for 36% of 

febrile cases, with acute gastroenteritis causing 14% and respiratory tract infections 13%. 

Positive likelihood ratios demonstrated that splenomegaly, thrombocytopenia and 

hyperbilirubinemia were respectively 5-14, 3-11 and 5-7 times more likely in malaria than 

non-malaria patients. High variability of results between studies reflects heterogeneity in 

study design, regions visited, participants’ characteristics, setting, laboratory investigations 

performed, and diseases included.  

Conclusion: Malaria accounted for one fifth of febrile cases, highlighting the importance of 

rapid malaria testing in febrile returning travelers, followed by other rapid tests for common 

tropical diseases. High variability between studies highlights the need to harmonize study 

designs and to promote multi-center studies investigating predictors of diseases, including of 

lower incidence, which may help to develop evidence-based guidelines. The use of clinical 

decision support algorithms by health workers which incorporate clinical predictors, could 

help standardize studies as well as improve quality of recommendations.  
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Introduction 

 

International movement of people is increasingly common, whether for travel or migration
1
. 

International tourist arrivals reached 1.4 billion in 2018, an increase of 5% from the previous 

year, with uninterrupted growth over the past nine consecutive years, with 42.6% of these 

visiting (sub)tropical countries
2
. Additionally a recent United Nations report highlights that 

3.4% of the world’s inhabitants are international migrants, an increase by almost 50% since 

2000
3
. 

 

In the context of globalization, “tropical diseases” are becoming less restricted to the tropics, 

partly due to migration and global warming
4-6

. Clinicians in temperate regions may lack 

expertise in managing febrile patients traveling from tropical regions
7,8

 as the differential 

diagnoses and possible diagnostic tests are numerous. Additionally, clinicians may be 

concerned about the possibility of rapid deterioration with certain tropical diseases or the 

propensity for high human-to-human transmission 
9,10

. Therefore, clinicians in all settings 

should be equipped to initially investigate and manage the most common tropical diseases 

and recognize when to refer to a specialist or admit to hospital urgently. Guidelines can aid 

clinicians in this decision-making process and help maintain consistency in practice. 

Additionally, by increasing healthcare workers knowledge of travel medicine and migrant 

health, they can lead to earlier diagnosis and treatment, thereby contributing to improved 

health outcomes
11

.  

 

A structured review in 2001 formed the basis of developing evidence-based guidelines 

regarding clinical signs, investigations and management of fever in returned travelers, 

including an online website (www.fevertravel.ch)
12,13

. These guidelines have been 

demonstrated to be the most rigorous existing practice guideline in the field
14

. Additionally, a 

validation study assessed compliance of clinicians to the guidelines and their safety (health 

outcome)
15

. Maintaining up-to-date guidelines based on current literature is vital as the 

epidemiology of diseases shifts, travel patterns change, and advances in diagnostics, 

prophylaxis and management progress. A revision of the guidelines was performed in 2010 

following an updated structured literature review (unpublished). 

Numerous reviews and individual case series investigate the etiology of fever and/or illness 

among returning travelers and/or migrants. However, the majority are either conducted in 

single centers with small numbers of participants, or they combine data from global 

GeoSentinel centers without segregating etiologies by presenting symptoms, such as fever. 

There has been no known systematic review investigating the prevalence of diagnoses among 

febrile returned travelers and migrants or predictors of tropical diseases. Heterogeneity 

among studies has hindered the performance of a systematic review, including differences in 

study design with wide variability in documentation of diagnoses (from laboratory-confirmed 

to presumed cases) and fever definition (from documented temperature >38°C to febrile 

sensation). This systematic review is important to enable clinicians to better estimate an 

individual’s probability of different diseases after travel, and therefore target both pre-travel 

recommendations and post-travel management. 

The objectives of this systematic review were i) to determine the etiology of fever in 

travelers/migrants returning from (sub) tropical countries as well as the proportion of patients 

with specific diagnoses, and ii) to assess the demographic, clinical and laboratory predictors 

for common tropical diseases.   

http://www.fevertravel.ch/
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Methods 

 

Study design 

A systematic review following the PRISMA statement
16

, was conducted to identify studies 

focusing on different diagnoses and predictors of diagnoses among travelers or migrants 

returning from the (sub)tropics with a fever. The protocol followed the PRISMA-P 

recommendations
17

, and is registered on PROSPERO (ID: CRD42019117514). Three 

databases (Embase, MEDLINE and Cochrane Library) were searched on the 22
nd

 November 

2018. 

Search strategy (see supplementary file) 

Search strategies were created in collaboration with an expert medical librarian. Two main 

components were combined: fever and travel/migrants. Articles were restricted to those 

published after 1
st
 January 2001, to follow on from a previous review

12
 and because 

epidemiology alters over time. 

Population 

Travelers and migrants of all ages, presenting to medical settings with a fever or symptoms 

suggestive of fever, with international travel in a (sub)tropical country within one year prior 

to onset of symptoms, were included. Since the term of ‘migrant’ is ill-defined
18,19

, and 

because the separate  frequencies of diagnoses were not provided, except in one study
18

,  no 

distinction was made in the review and analysis between the group of travelers and that of 

migrants.  

Study selection: inclusion and exclusion criteria 

Observational studies, reviews and guidelines were included. Only case series with >100 

cases or cross-sectional studies were included for the prevalence of diagnoses. Case-control 

studies were permitted for the assessment of diagnostic predictive factors. Reviews and 

guidelines were not included in the final review but were kept for full-text analysis for hand-

searching the reference lists to ensure completeness. No language limitations were applied. 

Febrile returning travelers or migrants were the focus because ‘fever’ is an easily recognized 

and common symptom raising suspicion of acute infections, as well as a common reason for 

presentation to healthcare settings. A Canadian study based on GeoSentinel data in travelers
19

 

showed that 92% of malaria diagnoses, 78% of dengue, 30% of active tuberculosis, 82% of 

enteric fever, and 88% of rickettsioses presented with the primary complaint of fever, thus 

highlighting the presence of fever in most post-travel cases of tropical diseases. 

Studies were excluded if they focused on the following: non-travelers, autochthonous cases 

or non-febrile travelers; pre-travel advice or vaccinations; prevention or public health 

measures; or non-human subjects. Studies including travelers/migrants both with and without 

fever, where segregation between these two groups could not be performed, were excluded. 

Definitions 

Specific definitions follow. “Travelers” are people temporarily staying in (sub)tropical 

countries, different to their country of birth or where they usually inhabit (tourists, visiting 

friends and relatives (VFRs), workers, volunteers, expatriates). “Migrants” are people moving 

from or through (sub)tropical countries to another country (migrants, asylum seekers, 
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refugees). “(Sub)tropical countries” are those where the epidemiology of communicable 

diseases is different from temperate climates. “Fever” comprises a history of raised 

temperature / feeling hot and cold / chills, sweating or headache / axillary temperature 

>37.5
o
C. A broad definition of fever was employed to encompass all possible cases and 

diagnoses. “Endemic” is when a disease is present at a fairly constant level in a geographical 

area without external inputs. “Tropical diseases” are those found more commonly (not 

necessarily exclusively) in tropical regions, whereas “non-tropical diseases” are commonly 

diagnosed among non-travelers in temperate regions as causes of fever. This categorization 

distinguishes between diseases found more commonly in tropical regions and those found in 

similar prevalence globally. Although this distinction could be viewed as arbitrary, it is a 

useful manner to simplify classification of diseases, and is common practice in published 

literature
12

.  

Outcomes 

Primary outcomes were the different causes of fever and predictors that increased the 

likelihood of the most prevalent tropical diagnoses. Tropical diseases categorized by region 

visited and category of traveler are presented where available. Statistically significant 

demographic, clinical and laboratory predictive factors of diagnoses for the most common 

tropical diseases are presented. 

 

Data extraction 

Search results were uploaded to Covidence software. Duplicate articles were removed, 

including where the same population’s data were analyzed. Two reviewers (IB & BG) 

assessed eligibility independently. Discrepant results were resolved by a collaborative second 

assessment involving both reviewers. Full-text articles were then screened to assess 

eligibility. Additional information was directly sought from corresponding authors if 

eligibility was unclear. Disagreements between reviewers were resolved by discussion and 

reaching a consensus. Reasons for exclusion of articles were documented. Reference lists of 

relevant full-text articles and reviews were searched. 

 

Data were extracted using standardized pre-specified forms by one reviewer and confirmed 

by a second reviewer. The extracted data comprised of the following: 

• Study characteristics: Authors, year of publication, dates of data collection, study 

design, healthcare setting, healthcare city/country, number of centers. 

• Study population: number of participants, sex, median age, age range, inclusion and 

exclusion criteria, region visited, type of traveler, duration of travel. 

• Clinical information: number of cases of different diseases, hospitalization (including 

tropical disease cases hospitalized), intensive care admissions, fatalities. 

• Prevalence of tropical diseases categorized by region visited and type of traveler 

(where available). 

• Odds ratios, p-values, sensitivity, specificity, and likelihood ratios of diagnostic 

predictive variables for tropical diseases (where available/calculable). 

 

Quality assessment 

Quality assessments for individual studies were undertaken during data extraction. As the 

majority of studies included were case series, the quality appraisal tool for case series studies 

was used
20

, as recommended in a systematic review of quality assessment tools
21

. 
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Analysis 

A meta-analysis was performed solely on the frequencies of etiologies of fever in returning 

travelers and migrants. The total number of cases having a specific disease were divided by 

the total number of all febrile cases from all studies. Studies not specifying any cases having 

the particular disease were presumed to not have any cases of that disease present for the 

analysis. Ranges describe the distribution of the prevalence of different diagnoses and show 

the level of variability between studies. These were computed using simple formulas and 

graphic representations are presented. A narrative synthesis is made comparing etiologies of 

fever in returning travelers and migrants.  

 

Demographic, clinical and laboratory predictors of common tropical diseases are presented. 

Where statistical calculations were not performed, but relevant data were provided, computed 

calculations of sensitivity, specificity, positive and negative likelihood ratios (LR+, LR-) 

were performed to allow direct comparison between studies
22

. One study
23

 presented adjusted 

LRs, preventing direct comparisons, so unadjusted LRs were recalculated. Likelihood ratios 

determine how much more likely a predictor is among people with a condition of interest 

(e.g. malaria) than those without
22,24

. For example, for a diagnosis of malaria, a LR+ of 5 for 

splenomegaly demonstrates that splenomegaly is five times more likely to be present in 

people with malaria than those without
22

. Building on an accurate pre-test probability of 

disease, likelihood ratios can refine clinical judgement
24

. 

 

Results 

 

The search strategy identified 14,047 studies. After duplicate exclusion, 10,064 studies 

underwent title and abstract screening; 541 were included for full-text review. Reasons for 

exclusion of full-text articles are documented in supplementary figure 1. In total, 30 articles 

underwent data extraction: 26 case series with more than 100 cases, and four case-control 

studies included only for the clinical predictors. 

Etiology of fever 

Supplementary Table 1 presents the individual studies included and the detailed causes of 

fever in each study. Large heterogeneity between studies (including types of patients 

included, regions visited, setting, study design or lack of clarification in these fields) has been 

observed.  

Demographic, travel-related and hospitalization data 

Table 1 presents the meta-analysis of demographic and travel-related data. Females 

accounted for 41% of cases (some studies were missing information). Most travelers/migrants 

returned from Africa (51%), although this was highly variable (range 5-88%). Asia accounted 

for the next most visited regions (29%, 7-95%), and Latin America following (11%, 0-48%). 

Regarding the type of traveler, tourists accounted for the greatest proportion of febrile cases 

(58%, 21-88%), followed by VFRs (15%, 7-21%), business/research/volunteers (14%, 11-

23%) and migrants (6%, 2-60%). The mean duration between return from travel and 

presentation to healthcare was 13 days (median 7), based on seven contributing studies. Most 

cases travelled for less than 30 days (62%, 60-74%), took inadequate malaria 
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chemoprophylaxis (73%, 41-83%), and received pre-travel medical advice (52%, 9-73%), 

although only two studies contributed to this information. 

Amongst the nine studies including data on hospitalization rates, 32% (range 9-70%) of 

febrile cases presenting to healthcare facilities were hospitalized. Malaria accounted for 11% 

(7-67%) of hospitalizations among the seven studies including this data, followed by dengue 

(7%) and enteric fever (0.8%, 5-10%), although only one and two studies respectively 

contributed to this information. Among febrile travelers and migrants, only 2% (1-2%, 4 

studies) were admitted to intensive care units, and the mortality rate was 0.22% (0-1.5%, 8 

studies).  

Combined etiological data 

Table 2 presents the meta-analysis and ranges for each cause of fever. Tropical diseases were 

responsible for 33% of febrile cases among returning travelers and migrants (figure 1). 

Malaria accounted for the greatest proportion of all febrile cases (22.2%) and of tropical 

disease (70.9%), followed by dengue (5.2% and 15.9% respectively), enteric fever (2.3% and 

7.1%), and rickettsioses (1.7% and 4.8%). Other tropical diagnoses including schistosomiasis, 

helminth infections, amebiasis accounted for <2% of all fever cases. Fever of unknown origin 

accounted for 17.8% of all febrile cases, acute febrile diarrhea for 13.6%, and respiratory 

tract infections for 13.4%. 

The box-plot graph (figure 2) shows variability between studies of the most common tropical 

and non-tropical diagnoses. There was large variability between studies for the prevalence of 

malaria (2.6-75.2%). Less variability was seen for other tropical diseases, although they each 

accounted for much fewer febrile cases. Among non-tropical diagnoses, acute febrile 

diarrhea, respiratory diseases and fever of unknown origin all had a relatively similar 

prevalence, but the range of prevalence was much broader for the latter (1-45%). 

Diagnoses segregated by travel-related data 

Only one study
23

 provided sufficient data on the prevalence of tropical diagnoses according 

to category of traveler. Bottieau et al. showed that malaria accounted for approximately twice 

the proportion of febrile cases among expatriates (45%), VFRs (37%) and migrants (33%) 

than tourists (19%). In comparison, the proportion of febrile cases accounted for by other 

tropical diseases were all much higher among tourists (rickettsioses 5.4%, dengue 4.4%, 

schistosomiasis 2.7%), although enteric fever accounted for an equivalent proportion of 

febrile cases between traveler types (<1%). 

Differences in distribution of common tropical infectious diseases according to region visited 

(figure 3) are presented. Only four studies provided sufficient data for inclusion
23,25-27

. 

Among travelers returning from Africa, 28-47% of febrile cases were due to malaria, 

compared to 4-11% of travelers to Asia. Other fairly common tropical diagnoses amongst 

returnees from Africa included schistosomiasis (3-6%) and rickettsioses (1-5%). Travelers 

and migrants from Asia were more likely to be diagnosed with dengue (13-18%) or enteric 

fever (3-17%). In Latin America the most common tropical illness diagnosed was dengue, 

representing 8-13% of febrile cases. Leptospirosis was also fairly common (10% according to 

one study)
25

. 
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Clinical predictors of frequent tropical diagnoses 

Various demographic, clinical and laboratory predictors of the most common tropical 

diagnoses amongst febrile travelers are presented in supplementary table 2. Eleven studies 

were included in this analysis, four were case-control studies and therefore not included in 

the meta-analysis of etiological diagnoses 
23,28-30

. Six studies focused on malaria
28,29,31-34

, four 

on multiple diagnoses
23,35-37

, and one on enteric fever
30

. The highest likelihood ratios (LR) for 

a positive diagnosis were: for malaria - splenomegaly (LR+ 5.1 – 13.6), thrombocytopenia 

(2.9 – 11), and hyperbilirubinemia (5.3 – 7.3); for dengue - returning from Asia (1.6 – 7.9), 

having a skin rash (2.8)* and leucopenia (3.3)*; for enteric fever - returning from South-East 

Asia (4.0 – 4.1) and splenomegaly (5.9 – 10); for rickettsioses - a skin rash (3.8)*, or 

specifically a skin ulcer (11.1)*; and for schistosomiasis - eosinophilia (32)*. Values 

indicated with ‘*’ were obtained from only one study
23

, and hence should be interpreted with 

caution. 

Supplementary figure 2 shows the LR+ for predictors of malaria. Only significant predictors 

with more than one study contributing were included. Splenomegaly had the highest LR+ 

(range 5.3 – 13.6). In other words, splenomegaly was 5 to 14 times more likely in patients 

with malaria than those without, indicating that its presence strongly increases the probability 

of a diagnosis of malaria. However, its utility is affected by splenomegaly only being present 

in approximately 8% of febrile cases. Both thrombocytopenia and hyperbilirubinemia had a 

LR+ of 3 to 11 and 5 to 7 respectively, indicating that their individual presence also 

significantly increases the probability of malaria. Other variables (inadequate 

chemoprophylaxis, return from Africa, expatriate, males, myalgia, chills, fever, headache, 

anemia and raised LDH), all individually slightly increase the probability of malaria if 

present. 

Supplementary figure 3 shows the LR- for predictors of malaria. The closer the value is to 

zero, the more the predictor decreases the probability of having malaria if it is absent
38

. 

Hence, the absence of thrombocytopenia (LR- 0.2) strongly reduced the probability of 

malaria. The absence of documented fever and returning from elsewhere than Africa (LR- 

0.3) decreased the probability of malaria, although variability was broad. 

LR+ and LR- for other tropical diseases are shown in supplementary figures 3 and 4. Only 

three variables had more than one study contributing, and only significant variables are 

included. For dengue, returning from Asia had a LR+ from 2 to 8, while leucopenia and 

thrombocytopenia had LR+ of 6 and 5 respectively. The absence of a headache, absence of 

myalgia, and returning from elsewhere than Asia reduced the probability of dengue. For 

enteric fever, splenomegaly had a LR+ of 6 to 10 (hence must be distinguished from malaria), 

whereas returning from elsewhere than South Asia, having pre-travel advice, no abdominal 

symptoms, no relative bradycardia and no eosinopenia moderately reduced the probability of 

this disease. Having a skin rash or ulcer, respectively moderately (LR+ 5) and strongly (LR+ 

20) increased the probability of rickettsioses, whereas the lack of a skin ulcer and not being a 

Western traveler reduced the probability. Finally, the presence of eosinophilia very strongly 

(LR+ 22) increased the probability of schistosomiasis, although it was only found in 6% of 

febrile travelers and migrants. No eosinophilia and not being a Western traveler strongly 

reduced the probability of this disease (LR- 0.1 and 0.2 respectively). 
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Discussion 

 

This is the first systematic review investigating etiology of fever in returning travelers and 

migrants. The nature of the systematic review methodology process encapsulated all relevant 

studies fulfilling the inclusion criteria and presents a meta-analysis on the frequency of 

etiological diagnoses. It provides an updated viewpoint on the prevalence and predictors of 

tropical diseases in this population. However, challenges in conducting a systematic review 

with such a diverse and heterogenous dataset must be recognized and are further developed. 

Malaria was the most common diagnosis amongst febrile travelers and migrants, and is 

important to rule out, as it can rapidly progress and become fatal
39

. Parola et al.
36

 was an 

outlier in this review, with a high proportion of malaria cases (90%), likely linked to a large 

proportion of cases coming from Comoros (55%) due to migration (60%). This aligns with a 

GeoSentinel study conducted in Marseille, where 59% of systemic febrile illnesses were due 

to malaria
40

, the majority of which were VFRs returning from sub-Saharan Africa, who are 

less likely to seek pre-travel advice, highlighting a need to understand and target these 

barriers
41

. Differing demographics can strongly impact disease prevalence, highlighting the 

need to conduct multi-center large-scale studies, involving different continents and levels of 

health care.  

Worldwide, dengue cases are increasing, partly associated with better availability of 

diagnostic tests and improved surveillance
42,43

. In this review, only one dengue case was 

severe, out of the 49 cases in four studies including this information
35,36,44,45

. Similar 

proportions were observed in a large GeoSentinel study with 18 (0.9%) severe cases among 

1910 dengue cases
39

. Evidently, most dengue cases in febrile travelers or migrants presenting 

to healthcare settings are mild, as they are probably a first episode, and therefore less likely to 

be severe. Additionally, many cases never present, due to either being asymptomatic or the 

short incubation period meaning that they are unwell during rather than after travel. A 3-7% 

seroconversion rate for dengue has been observed among travelers to dengue-endemic 

regions, with only 18% of these being symptomatic
46

. 

The large proportion of cases of “fever of unknown origin” with a wide variability (0.7 – 

45%), can be partially explained by differing study designs. Some studies excluded patients 

whose diagnoses were unknown
19,47,48

, while retrospective studies may prevent final 

diagnoses if incomplete testing was performed. It is likely that if potentially severe causes of 

fever were ruled out and the patient was clinically improving, no further diagnostic 

investigations were requested. This is a pragmatic approach used in most clinical settings, as 

most unspecific fevers are self-limiting viruses. Camps et al. detected self-limiting respiratory 

viruses among 37% of travelers with undifferentiated febrile illnesses
49

. However, additional 

investigations in soldiers with acute undifferentiated febrile illness found cases of Q fever 

and rickettsioses, requiring antibiotic treatment
50

. 

Similarly, in a global GeoSentinel study based in tertiary specialized centers, febrile travelers 

were most frequently diagnosed with malaria (29%), followed by dengue (15%), but as 

expected, at higher proportions than in our study. Interestingly, even in the specialized 

centers, no specific cause for febrile illness was found in 40%
51

, further supporting the 

pragmatic approach discussed above.  
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Region visited impacted the distribution of diagnoses, as evidenced by the fact that visiting a 

certain continent or region was a strong predictor for several diseases. However, vast inter-

regional differences in tropical diagnoses have been observed throughout Sub-Saharan 

Africa: malaria predominates in Central and Western Africa, schistosomiasis, strongyloidiasis 

and dengue in Eastern and Western Africa
52

. Stratifying etiologies of tropical diseases by 

country visited is thus recommended. 

Contextualizing this paper, the incidence of fever among travelers returning from South-East 

Asia was 5%, whereas diarrhea was much more common (21%), especially during the first 

two weeks of travel
53

. Only 5% of travelers visited an outpatient department, with a mere 

0.5% being hospitalized, a figure much below our results. Although there is known bias with 

self-reporting of illness, this study puts our results into context, and further highlights 

regional differences.  

The clinical predictors found in the present review do not present novel information, but 

provide quantitative likelihood ratios for clinical predictors, which could enhance developing 

more accurate diagnostic algorithms. 

We acknowledge shifting epidemiology and this impact on diagnoses, highlighting the 

importance of regularly updating recommendations, as well as recognizing the limited 

usefulness of such guidelines or predictors during epidemics. Recalling all disease 

epidemiology is vital in pandemics as the focus shifts to the most current concern, and cases 

of other tropical diseases can go misdiagnosed and therefore mismanaged
54,55

. In particular, 

COVID-19 will have to be incorporated into future diagnostic algorithms of febrile travelers 

and migrants, as this pandemic arose after the conduction of this systematic review.  

 

Heterogeneity of data 

The main challenges in analyzing and combining data stemmed from the large heterogeneity 

between studies. Factors that contributed to this heterogeneity represent limitations inherent 

in conducting a systematic review combining diverse studies rather than weaknesses of the 

present review methodology. 

Differences in study design were noted. Prospective or retrospective data collection may have 

influenced the prevalence of “fever of unknown origin” cases. Prospective studies enable 

more thorough investigations. The number of centers included was variable; results from 

multi-center studies are generally more generalizable. Inclusion of inpatients versus 

outpatients could have impacted the prevalence of tropical diseases. In addition, the 

healthcare setting itself impacts the prevalence of diseases; it is likely that more severe and 

rarer cases present to tertiary settings, where most data originated from. In some studies, 

patients presenting with illness prior to travel or where the time period between travel and 

illness exceeded the known incubation period, were excluded. Other studies did not explicitly 

document this information. 

The country of data collection impacted both the proportion of travelers to different regions 

as well as the type of traveler, in turn impacting diseases prevalence. Studies conducted in 

Japan for example constituted mostly of travelers to Asia
44,56

, whereas European studies 

involved mostly travelers to and migrants from Africa
18,31

.  
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Inclusion and exclusion criteria varied significantly. Including studies focusing on different 

age groups reflects real-life situations but influences disease prevalence. Due to a lack of 

segregation of data by age, it was not possible to perform analyses on different age groups. 

Eight included studies only met the inclusion criteria in their sub-analyses of febrile 

travelers
19,34,44,47,48,56-58

, preventing analysis of their demographic and travel-related data. 

Each study also included slightly different diagnoses or case definitions, including variability 

in the definition of “fever”. Indeed, some diagnoses were never microbiologically confirmed, 

and remained “presumed diagnoses”. This lack of consistency between studies prevented us 

from conducting complete meta-analyses involving all studies for each diagnosis and 

predictor. 

Broad inclusion criteria for traveler types enables a more comprehensive dataset but prevents 

distinction between traveler groups. This systematic review aimed to be a pragmatic, all-

encompassing compilation of diagnoses of fever, for use with anyone presenting to a 

healthcare setting after travel. During initial patient management, physicians do not 

habitually delve into their migration status, and therefore inclusion of both population groups 

(travelers and migrants) is pragmatic and in corroboration with D’Acremont et al. (2003), 

where both patient groups were included based on their exposure to similar agents and 

therefore similar diseases
12

. 

 

Quality of studies included 

Most included studies were case series, generally recognized as providing weak to moderate 

evidence with variable validity. Certainty of evidence depends on various factors including 

study design, imprecision and inconsistency
59

. However, they were the most appropriate 

studies to answer the research questions in this systematic review of causes of fever, and 

inferences from the results can aid decision-making
60

. The assessment of the quality of 

individual studies showed variable results, but all included studies were of at least moderate 

to good quality. 

Assumptions had to be made for some of the data for the meta-analyses, as certain diagnoses 

were not expressly included in each study. If a diagnosis was not mentioned, it was assumed 

that there were no cases in that study. This could have been incorrect, relating back to the 

heterogeneity of study design, as some had very extensive investigations performed while 

others did not. 

Lastly, outcome data were limited, with only nine studies including hospitalization rates and 

eight including the mortality rate. 

 

Implications for practice 

This systematic review supports the practice of performing a rapid malaria test among all 

febrile travelers and migrants returning from malaria-endemic countries, as this common 

tropical disease can rapidly progress. The relatively high frequency of dengue fever probably 

justifies the use of the dengue rapid test if the malaria test is negative. Rapid diagnostic tests 

(RDTs) for dengue are widely available and commonly used in clinical practice. The 

combined NS1 antigen and IgG RDT has a very high positive likelihood ratio
61

 and could 

thus optimize management by reducing numerous testing and prescription of unnecessary 
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empirical antibiotics. RDTs for other tropical diseases, such as chikungunya, are under 

evaluation
62

 and will certainly be increasingly used in clinical practice. 

The use of this data to support targeted pre-travel advice on the prevention of vector-borne 

diseases could help reduce infection rates, as travelers cite a low presumed risk as reasons 

preventing seeking or adhering to pre-travel advice
63

.  Indeed, the data regarding regional 

risks could assist in providing more targeted travel advice to individuals, which they may in 

turn be more likely to retain. 

Clinical, laboratory and demographic predictors can help clinicians predict the likelihood of 

diseases but should not be employed in isolation. Their use could be enhanced by combining 

them within decision-making algorithms to provide post-test probabilities of different 

diagnoses. However, with only few studies currently contributing to this essential 

information, algorithms have to be based on uncertain data, which limits their performance. 

Indeed, as highlighted by McDonald et al.
64

, establishing the diagnosis in a febrile patient is 

important to guide management, but perhaps even more useful is predicting the patients who 

have more severe disease, and therefore require more attentive monitoring and in-hospital 

management. 

 

Implications for research 

Future research should focus on standardized data collection in primary care settings to 

complement current data originating mainly from large tertiary centers. Further assessment of 

clinical and laboratory predictors for tropical diseases (especially other than malaria) would 

enable developing better diagnostic algorithms. Additionally, stratifying etiologies of fever in 

travelers and migrants by traveler type and region visited would be useful. Presenting data on 

febrile travelers in syndromic classification (such as skin lesions, urinary symptoms) may 

enable more focused disease analysis, as disease pattern and clinical management are 

strongly impacted by associated symptoms. 

Reducing heterogeneity between studies would enable better comparison and more complete 

meta-analyses. Standardizing data collection would enable this. GeoSentinel centers already 

collate data on travelers presenting to their clinics using pre-defined diagnoses, and a 

significant proportion of our knowledge regarding diagnoses among travelers comes from 

their database. However, most of the GeoSentinel case series were excluded during the full-

text review process in this systematic review. Reasons for this were: (i) unclear if inclusion 

criteria of (sub)tropical travel was met; (ii) not distinguishing between traveler’s presenting 

symptoms, fever or no fever for example, or main complaints only presented
65

; (iii) overlap 

of data as the same database was used repeatedly for different research questions; (iv) only 

included probable or confirmed diagnoses, hence do not provide an estimation of “fever of 

unknown origin” cases. These large existing travelers’ networks could expand the manner of 

data collection and presentation of data, including the syndromic presentation of individuals 

and their related potential diagnoses. Data could be categorised by traveler type or region 

visited, enabling calculating frequencies of different diagnoses dependant on these variables. 

Movement towards better homogeneity among studies could be achieved by having a high 

number of healthcare settings, including specifically primary care, using a decision support 

algorithm to manage febrile travelers and migrants. The tool could assist in the decision-
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making process regarding diagnoses and management, as well as educating clinicians. In the 

use of such a tool, it could simultaneously collect detailed clinical data and final diagnoses. 

Thereby, a broader and more complete data collection could be obtained, filling the gap on 

causes of fever among those presenting to primary care. This more standardized data 

collection would enable direct comparisons and meta-analyses of data, thereby producing a 

stronger evidence base from which guidelines and recommendations could be further 

improved.  
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Conclusion 

 

Tropical diseases accounted for one third of all diagnoses of fever, with malaria accounting 

for 70% of these, highlighting the importance of testing for malaria in febrile returning 

travelers. Further research on clinical predictors of other tropical diseases would be an asset. 

The review emphasized the large heterogeneity between studies. This could be reduced by 

including several healthcare settings, from primary to tertiary care, using a common decision-

making tool to document diagnoses and manage patients, simultaneously improving practice 

and data collection.  
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Table and figure legends 

 

 

Figure 1. Proportion of febrile returning travelers and migrants with different etiological 

diagnoses, with tropical diagnoses separately presented 
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Figure 2. Variations in the proportions of etiological diagnoses among febrile returning 

travelers and migrants in the different studies 
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Figure 3. Prevalence of common tropical diseases categorized according to region visited 
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Table 1.  Mean (%) and range of demographic and travel-related data from included studies 

  MEAN  

% OF 

PATIENTS*  

RANGE % 

OF 

PATIENTS* 

NUMBER OF 

STUDIES WITH 

INFORMATION 

(N) 

SEX Female 41.2 30.8 – 55.8 16 

REGION VISITED  Africa 51.1 4.6 – 88.3 14 

 Asia 29.3 6.9 – 95.4 14 

 (Latin) 

America 

11.3 0 – 48.1 14 

 North 

America / 

Europe 

1.0 0 – 12.5 14 

 Oceania 1.4 0 – 20.0 14 

 Other / 

multiple / 

missing 

4.5 0 – 8.3 14 

TYPE OF TRAVEL Tourism 57.6 20.6 – 88.1 11 

 VFR 15.4 0 – 21.5 11 

 Expatriates 2.9 0 – 14.4 11 

 Migration 5.5 0 – 59.4 11 

 Business / 

Research / 

Voluntary 

14.2 0 – 23.1 11 

 Visitors 0.4 0 – 6.0 11 

 Others / 

missing 

4.0 0 – 10.1 11 

DAYS BETWEEN 

RETURN + 

PRESENTATION 

Median = 7 13 0 – 360 7 

DURATION OF 

TRAVEL 

>30 days 36.6 17.3 – 37.3 2 

PRE-TRAVEL 

MEDICAL ADVICE 

 51.7 9.3 – 73.0 4 

INADEQUATE 

PROPHYLAXIS 

 72.8 40.6 – 82.5 4 

HOSPITALISED Any disease 32.3 8.5 – 69.3 9 

 Malaria  10.9 7.4 – 67.0 7 

 Dengue fever 7.3 - 1 

 Enteric fever 0.8 0 – 10.1 2 

INTENSIVE CARE 

UNIT ADMISSIONS 

 1.9 1.1 – 2.1 4 

FATALITIES  0.22 0.0 – 1.5 8 

* Mean number of patients = 312, range 110-6957 
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Table 2. Etiologies of fever in returning travelers and migrants, separated into tropical and 

non-tropical diseases 

 MEAN % OF 

FEBRILE 

CASES 

(18755 

CASES) 

MEAN % OF 

TROPICAL 

DISEASES 

RANGE % IN 

THE 

DIFFERENT 

STUDIES 

TROPICAL INFECTIONS 32.7   

PARASITIC 23.2 70.9 2.7 – 78.0 

MALARIA 22.2 67.7 2.6 – 75.2 

SCHISTOSOMIASIS 0.5 1.6 0 – 2.0 

AMEBIASIS 0.2 0.7 0 – 2.0 

ENTERITIS (protozoan& 

helminths) 

0.1 0.3 0 – 2.0 

FILARIAL NEMATODES 0.0ˠ 0.1 0 – 4.8 

VISCERAL LEISHMANIASIS 0.0ˠ 0.0 0 – 0.9 

AFRICAN TRYPANOSOMIASIS 0.0ˠ 0.0 - 

LOEFFLER SYNDROME 0.0ˠ 0.1 - 

SARCOCYSTOSIS 0.0ˠ 0.0 - 

VIRAL 5.4 16.5 0 – 25.5 

DENGUE FEVER 5.2 15.9 0 – 23.6 

CHIKUNGUNYA 0.2 0.5 0 – 6.5 

VIRAL HAEMORRHAGIC 

FEVERS 

0.0ˠ 0.1 0 – 0.7 

BACTERIAL 4.1 12.5 0 – 21.8 

ENTERIC (TYPHOID) FEVER 2.3 7.1 0 – 11.8 

RICKETTSIOSES 1.7 5.2 0 – 7.0  

BRUCELLOSIS 0.1 0.2 0 – 2.8 

MELIOIDOSIS 0.0ˠ 0.0 0 – 1.2 

BORRELIOSIS 0.0ˠ 0.1 0 – 0.4 

FUNGAL 0.0 0.1 0 – 0.3 

HISTOPLASMOSIS 0.0ˠ 0.1 0 – 0.3 

NON-TROPICAL INFECTIONS 38.6   

ACUTE DIARRHOEAL 

DISEASE (bacterial/unspecified) 

 

13.6 

  

0 – 30.0 

RESPIRATORY TRACT 

INFECTIONS 

13.5  1.6 – 33.5 

UPPER RESPIRATORY TRACT 

INFECTIONS 

6.0  0 – 9.1 

PNEUMONIA 2.7  0 – 24.6 

INFLUENZA / INFLUENZA-

LIKE ILLNESS 

2.5  0 – 26.4 

BRONCHITIS / 

BRONCHIOLITIS 

0.8  0 – 3.3 

EOSINOPHILIC PNEUMONITIS 0.1  0 – 1.8 

GENITOURINARY TRACT 

INFECTIONS 

2.7  0 – 11.4 

SKIN / SOFT TISSUE 2.5  0 – 8.1 
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INFECTIONS 

ACUTE HEPATITIS (A/B/C/E) 1.1  0 – 8.8 

OTHER GASTROINTESTINAL 

DISEASES 

1.0  0 – 4.9 

VIRAL DISEASES 0.8  0 – 13.6 

MONONUCLEOSIS-LIKE 

SYNDROMES* 

0.8  0 – 2.5 

TUBERCULOSIS 0.6  0 – 3.9 

LEPTOSPIROSIS 0.4  0 – 5.0 

SEPTICEMIA / BACTEREMIA 0.3  0 – 3.0 

PRIMARY HIV INFECTION 0.2  0 – 3.1 

COXIELLA (Q FEVER) 0.2  0 – 0.9 

NEUROLOGICAL INFECTIONS 0.2  0 – 2.7 

SEXUALLY TRANSMITTED 

INFECTIONS 

0.1  0 – 2.8 

MEASLES / MUMPS / 

RUBELLA 

0.0ˠ  0 – 2.6 

UNKNOWN / OTHER 23.6   

FEVER OF UNKNOWN ORIGIN 17.8  0 – 45.1 

OTHER INFECTIVE 

DIAGNOSES 

5.2  0 – 28.2 

NON-INFECTIOUS DIAGNOSIS 0.5  0 – 4.8 

MISSING DATA 5.8  0 – 59.3 

*EBV, CMV, parvovirus B19, Toxoplasmosis 

ˠ Filarial nematodes (n=6); Visceral leishmaniasis (n=2); African trypanosomiasis (n=3); 

Loeffler syndrome (n=4); Sarcocystosis (n=3); Viral hemorrhagic fevers (n=4); Meloidoisis 

(n=3); Borreliosis (n=4); Histoplasmosis (n=6); Measles/mups/rubella (n=7) 

 


