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What are the most likely diagnoses?

What diagnostic tests should we perform?

Should we have prescribed different empirical antibiotics?

Should we consider any public health related issue?

- 36 year-old man

- AUFI

- Neurological impairment, hypotension

- CRP x20, AKI

- Thrombocytopenia, hemoconcentration

-  Negative malaria test

- Blood cultures

- Ceftriaxone



•  Main cause of hospitalization in returned travelers

•  There is a myriad of causes. Challenging etiological diagnosis. 

• Lack of sensitive and specific diagnostic tests (for some microorganisms).

• Need for empirical antibiotics.

• An important proportion of cases remain undiagnosed.

Imported Febrile illnesses



Thwaites, et al. N Engl J Med 2017; 376:548-560



14,047 reports identified (2000-2020)

30 studies included: 

 26 case-series (>100 cases)

 4 case-control studies (predictors)

 18,755 febrile travelers

Weak to moderate evidence.

Large heterogeneity between studies. 

Large variability for the prevalence of 

some diseases. Malaria (range: 3 - 75%) 

No systematic search of causes of fever in 

self-limited cases.

Buss i, et al. J Travel Med. 2020 Dec 23;27(8):taaa207



Malaria

Dengue

World malaria report 2022. Geneva: World Health Organization; 2021

https://www3.paho.org/data/index.php/es/temas/indicadores-dengue.htmlBuss i, et al. J Travel Med. 2020 Dec 23;27(8):taaa207



Prospective multi-center 

cohort study

500 undifferentiated fevers

Nov 2017 – Nov 2019

BNITM, Hamburg, Germany

LUMC, Leiden, Netherlands 

CIBIR, Logroño, Spain



1-  Blood smear / malaria RDT 

  2-  PCR / serology DENV, CHIKV, ZIKV  (<14d)

  3-  PCR /serology Leptospira spp. (water exposure)

  4-  Blood cultures

  5-  HIV (p24 Ag + anti-HIV)  (exposure)

  6- Rickettsia spp. serology (exposure)

Source of infection                                            Acute Undifferentiated 

             Febrile Illness







France
2010 CHIKV (2 cases)
2010 DENV (2 cases)

Croatia
2010 DENV (10 cases)

Italy
2007 CHIKV (330 cases)

2013 DENV (1 cases)

2014 DENV (4 cases)*
2014 CHIKV (12 cases)

2015 DENV (8 cases)

2017 CHIKV (9 cases)

2018 DENV (8 cases)*

2019 DENV (9 cases)*
2019 ZIKV (3 cases)

2020 DENV (14 cases)*

Portugal (Madeira)
2012-2013 DENV (>2200 cases)

2017 CHIKV (489 cases)

2020 DENV (11 cases)

Spain
2018 DENV (4 cases)

2019 DENV (2 cases)

Barzon L. J Clin Virol 2018;107:38-47

https://www.ecdc.europa.eu/en/all-topics-z/dengue/surveillance-and-disease-data/autochthonous-transmission-dengue-virus-eueea

https://www.ecdc.europa.eu/en/publications-data/aedes-invasive-mosquitoes-current-known-distribution-march-2022

* >1 outbreak

2022 DENV (65 cases)*

2021 DENV (2 cases)*

2022 DENV (2 cases)



D. Camprubí-Ferrer, F. Ramponi, L. Balerdi-Sarasola et al., Rapid diagnostic tests for dengue would reduce hospitalizations, healthcare costs 
and antibiotic prescriptions in Spain: A cost-effectiveness analysis, Enferm Infecc Microbiol Clin., https://doi.org/10.1016/j.eimc.2022.12.009

Hospitalizations:  ↓ 53.6% (95%CI: 33.9 – 72.5)
Savings 289.08–389.31 USD 

Empirical antibiotic: ↓ 46.4% (95%CI: 27.5 – 66.1)
Increase Case Detection Rate

The use of dengue RDT



31% DRI 
Doxycycline 
Responding 

Illness

Mayxay M. Lancet Glob Health 2013;1:e46-54



DRI are responsible for 30% 

of undifferentiated NMF

Camprubí-Ferrer D, Oteo JA, Bottieau E, Genton B, Balerdi-Sarasola L, Portillo A, Cobuccio L, Van Den Broucke S, Santibáñez S, Cadar D, Rodriguez-Valero N, 
Almuedo-Riera A, Subirà C, d'Acremont V, Martinez MJ, Roldán M, Navero-Castillejos J, Van Esbroeck M, Muñoz J. Doxycycline responding illnesses in returning 
travellers with undifferentiated non-malaria fever: a European multicentre prospective cohort study. J Travel Med. 2023 Feb 18;30(1):taac094.



*Appropriateness (based on the available literature and expert opinion of the authors) used for the rough estimation of the therapeutic appropriateness of the most common antibiotics.
α Although considered appropriate for the study, resistant strains have been reported.
β Empirical treatment with quinolones not appropriate due to the increasing report of resistances.



Duration of fever*

Undiagnosed*2 appropriately treated 0.5 (0-2) days

Undiagnosed not appropriately treated 3 (1-6) days

*After ATB initiation
*2 By routine diagnostic methods P=0·003

Camprubí-Ferrer D, Oteo JA, Bottieau E, Genton B, Balerdi-Sarasola L, Portillo A, Cobuccio L, Van Den Broucke S, Santibáñez S, Cadar D, Rodriguez-Valero N, 
Almuedo-Riera A, Subirà C, d'Acremont V, Martinez MJ, Roldán M, Navero-Castillejos J, Van Esbroeck M, Muñoz J. Doxycycline responding illnesses in returning 
travellers with undifferentiated non-malaria fever: a European multicentre prospective cohort study. J Travel Med. 2023 Feb 18;30(1):taac094.



TAKE HOME MESSAGES

• Travelers with AUFI more severe disease than those with focal signs / symptoms.

• >40% of cases were diagnosed with malaria and dengue, which can be diagnosed by RDT. 

• Arbovirus most common and 75% diagnosed during Aedes spp. highest activity months.

• Around 30% of AUFI patients undiagnosed. 

• DRI are responsible for 30% of undifferentiated NMF but are seldom recognized.

• Empirical treatment with doxycycline should be considered in any returning traveler with 

acute undifferentiated fever and a negative test for malaria and dengue, particularly when 

presenting severe illness.
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