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Scope of the problem



Scope of the problem

Between 15-70% of travelers to tropical settings experience ill health
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HOW COMMON IS FEVER IN THE RETURNING TRAVELER?

23,3%



APPROACH?
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STEP WISE

STEPWISE RISK BASED APPROACH
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CLINICAL APPROACH: RISK BASED APPROACH

NEJM BJM
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STEP 1: TRIAGE – INITIAL RISK ASSESSMENT

• ABCDE

• Sepsis? 
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STEP 2: RECOGNIZE HIGHLY TRANSMISSIBLE CAUSES OF FEVER -
ASSESS NEED FOR ISOLATION 
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STEP 2: RECOGNIZE HIGHLY TRANSMISSIBLE CAUSES OF FEVER -
ASSESS NEED FOR ISOLATION 

Assess risk for:
• Viral haemorrhagic fevers

• Ebola, CCHF, Marburg, Lassa fever
• <21 days endemic country?

• Severe respiratory illness
• MERS-CoV: Middle East (camels or hospitals) 

• Avian influenza: Asia (chickens)

• Risk of antimicrobial resistance
• ESBL
• CPE
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STEP 3: RECOGNIZING LIFE-THREATENING CAUSES OF FEVER

• Among 82,825 cases of illness in travelers 4% 

involved acute and potentially life-threatening 

tropical diseases

• Fever was a symptom in 91%

• Falciparum malaria 77% 

• Enteric fever 18% 

• Thirteen patients (0.4%) died:

• 10 falciparum malaria

• 2 melioidosis

• 1 severe dengue

Acute and potentially life-threatening tropical diseases in western travelers — a GeoSentinel multicenter study, 1996-

2011. Jensenius M, Han PV, Schlagenhauf P, et al.   Am J Trop Med Hyg2013;88:397-404

77%
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Life-Threatening Tropical Infections Characterized by Fever

THWAITES GE, DAY NP. N ENGL J MED 2017;376:548-560.
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• Exclude malaria! 

• Think cosmopolitan it is not always a zebra..



A GOOD TRAVEL HISTORY!
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Where, when, what?
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Where did you travel?

CDC: https://wwwnc.cdc.gov/travel/destinations/list/

ITG: http://reisgeneeskunde.be

Useful sites:

Outbreak?  http://www.who.int/csr/don/en/

https://wwwnc.cdc.gov/travel/destinations/list/
http://reisgeneeskunde.be/
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When did you travel? 

Incubation Times !

• Malaria: 7 days – ...

• Arboviruses: 7-14 dagen

• Enteric fever: 6-30 dagen

• VHF: 3-21 dagen
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What risk factors were you exposed to? 

- Pre-travel preparation

- High-risk foods 

- Animal/insect exposure and bites

- Fresh water activities 

- Blood and body fluid exposures

- Sick contacts

- Health of fellow travelers
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NEJM
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STEP 4: DIAGNOSIS: EXAMINATION

• Many imported infections have a non-specific febrile presentation

Physical Finding Likely Infection or Disease

Rash Dengue Fever, typhus, syphilis, gonorrhea, Ebola fever, 
brucellosis, Chikungunya, HIV seroconversion

Jaundice Hepatitis, Malaria, Yellow Fever, Leptospirosis

Lymphadenopathy Rickettsial infections, brucellosis, HIV, Lassa fever, Leishmaniasis, 
EBV, CMV, Toxoplasmosis, Trypanosomiasis

Hepatomegaly Amebiasis, Malaria, Typhoid, Hepatitis, Leptospirosis

Splenomegaly Malaria, Trypanosomiasis, Typhoid, Brucellosis, Kala-azar, Typhus, 
Dengue Fever, Schistosomiasis

Eschar Typhus, Borreliosis, Crimean Congo hemorrhagic fever, anthrax

Hemorrhage Lassa, Marburg or Ebola viruses, Crimean-Congo hemorrhagic 
fever, meningococcemia, epidemic louse-borne typhus
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• CBC & diff (anemia, lymphopenia, thrombocytopenia)
• Serum inflammatory markers, kidney function, liver function
• Blood cultures
• Malaria testing in all patients with geographical risk, regardless of reported adherence to anti-malarial 

prophylaxis
• Save serum for serology
• Urine, Feces culture
• Chest X-ray
• US Liver

STEP 4: DIAGNOSIS: INVESTIGATIONS



THE BIG FIVE
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THE BIG FIVE WITH FEVER 

1. Malaria 

2. Dengue 

3. Enteric Fever 

4. Rickettsial infection 

5. Acute schistosomiasis

Etiology and Outcome of Fever After a Stay in the Tropics
Emmanuel Bottieau, MD; Jan Clerinx, MD; Ward Schrooten, MD, PhD; et al

Arch Intern Med. 2006;166(15):1642-1648.

P. Falciparum malaria was the only tropical disease leading to 
admission to the ICU (n=30) and to death (n=5; fatality rate of 
1.2%).
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THE BIG FIVE WITH FEVER  

potentially life-threatening

1. Malaria 

2. Enteric Fever 

3. Rickettsial infection 

4. Leptospirosis

5. Dengue
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THE BIG KILLER



1. MALARIA

• = Moeraskoorts, Paludisme

• Protozoal infection

• Plasmodium 
• 5 species: P. Falciparum (60%), P. Vivax, P. Ovale, P. Malariae , P. Knowlesi

• Transmission: female Anopheles mosquito
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• Malaria map CDC: 
https://www.cdc.gov/malaria/travelers/about_maps.html

https://www.cdc.gov/malaria/travelers/about_maps.html
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MALARIA: Incubation

• Falciparum malaria most likely < 3 months of return

• Other malaria species may present >1 year after return
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Etiology and Outcome of Fever After a Stay in the Tropics  Emmanuel Bottieau, MD; Jan Clerinx, MD; Ward Schrooten, MD, PhD; et al Arch Intern Med. 2006;166(15):1642-1648.



MALARIA: History
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• Travel history

• Malaria prophylaxis?

• Appropriate prophylaxis with full adherence does not exclude malaria!

Visiting friends or relatives

Etiology and Outcome of Fever After a Stay in the Tropics  Emmanuel Bottieau, MD; Jan Clerinx, MD; Ward Schrooten, MD, 
PhD; et al Arch Intern Med. 2006;166(15):1642-1648.



MALARIA: Symptoms

• Symptoms of malaria are often non-specific:

• Fever/sweats/chills

• Malaise

• Myalgia

• Headache

• Diarrhea

• Cough
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Flu like symptoms



SEVERE MALARIA

a. Cerebrale malaria onafhankelijk van parasitemie (encefalopathie: verminderd bwz, delirium en/of epileptische aanvallen)

of

b. Een van de volgende symptomen/tekenen

• Nierfunctiestoornissen (oligurie <0,5 ml/kg/u of creat >2 mg/dL)

• Acidose (pH<7,35 of stijging van lactaat)

• Hypoglycemia (<40 mg/dL)

• Pulmonair oedeem op RX-thorax of SpO2 <92% 

• Hemoglobine <8 g/dL

• Shock (BP <90/60 mmHg)

• Hemoglobinurie (zonder G6PD-deficiëntie)

• INR >1,5 of aPTT > 60 sec

• Thrombocyten < 80.000

EN

• Met parasitemie boven 5%
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=> Opname IZ  

P. falciparum is the species most likely to 
cause severe Malaria and death.

Any cases of suspected Malaria should be 
considered to be P. falciparum until proven 

otherwise.

Severe malaria in Europe: an 8-year multi-centre observational 

study (2006-2014).

- Total cases (n): 185

- Mortality (n): 3



MALARIA: Diagnosis
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UZ GENT:

• LAMP-test

• DNA Plasmodium, geen onderscheid tussen de species

• Negatieve test sluit malaria uit

• Aanwezigheid koorts niet nodig

• Malaria-sneltest (RDT) na een positieve LAMP-test

• P. Falciparum onderscheiden

• MO: Dikdruppel en bloeduitstrijkje

• Definitieve speciesidentificatie + correcte inschatting parasitemie

• Thick and thin blood films gold standard for detection and speciation

• Antigen Rapid Diagnostic Test (RDT) 

• Negative blood films/RDT but ongoing clinical suspicion: repeat!



MALARIA: Treatment
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Richtlijn Diagnostiek en behandeling van malaria –UZ Gent - Prof. Dr. S. Callens

A delay in treating P. falciparum > 6 hours is associated 

with worse outcomes. Do not delay treatment while 

awaiting lab confirmation.

R/

• Artesunate IV (Malacef): severe/complicated cases

• Oral artemisinin combination therapy (ACT) for non-severe cases



2. ENTERIC FEVER (TYPHOID FEVER, BUIKTYFUS)

• Salmonella Typhi and Paratyphi

• Feco-oral

• Incubation: 1 to 3 weeks

• Highest incidence: South Asia, Southeast Asia and southern Africa

• Symptoms: Abdominal pain, fever, chills, headache, cough, 

constipation (some diarrhea)

• Examination: rose spots (5-30%)

• Diagnosis: blood (40-80%), urine, faeces cultures (best bone marrow)

• R/ AB (Ciprofloxacin, Ceftriaxone, Azithromycin)
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Rose spots

!! Vaccination:
• Maximal protection against 

Typhoid is 75%



3. RICKETTSIAL DISEASES (SPOTTED AND TYPHUS FEVER)

• Transmission: arthropod ticks (bites, body fluid, feces)

• Asia: Scrub Typhus: potential fatal

• Africa: African tick typhus: less severe

• Incubation 3 – 14 days

• Symptoms: fever, malaise, myalgia, severe headache, rash, 

nausea, vomiting

• Examination: lymphadenopathy, splenomegaly, eschar

• R/ Doxycycline
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! ESCHAR ( a necrotic skin lesion)



4.LEPTOSPIROSIS

• Rattenziekte, ziekte van Weill

• Spirochete bacteria genus Leptospira

• Hosted in animal’s kidneys for months/years

• Survives weeks/months in urine-contaminated water and soil

• Transmission: contact with urine infected animals or contaminated water

• Entry point: skin abrasions, mucous membranes, inhalation of droplets of urine, drinking water

• Worldwide!

• Incubation: 2-30 days. Most illnesses: 5-14 days after exposure
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4.LEPTOSPIROSIS

Symptoms:

• Asymptomatic forms

• Biphasic

• Leptospiremic phase: influenza like illness (90%)

• Immunologic phase: Weil’s syndrome (febrile hepatorenal syndrome) (10%)

Mortality: overall 2-3% 

DD: malaria, dengue, flu, yellow fever, VHF

Diagnosis: Serology + PCR (difficult!)

Treatment: AB
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Leptospirosis: Report from the task force on tropical diseases by the World Federation of Societies of Intensive and Critical Care Medicine. 

Journal of Critical Care. https://doi.org/10.1016/j.jcrc.2017.11.005

https://doi.org/10.1016/j.jcrc.2017.11.005


5.DENGUE FEVER (= KNOKKELKOORTS)

• Arbovirus infection: Dengue Virus (Falviviridae)

• 4 main serotypes (DEN1-4)

• Transmission: Aedes aegypti mosquitoes 

• Incubation: 4 to 8 days (always < 2 weeks)

• South East Asia, Latin America

• Spectrum of illness: classic dengue fever (DF), hemorrhagic fever (DHF) and shock syndrome 

(DSS).

• Classic dengue: high fever, headache (retrobulbar), nausea and vomiting, myalgia, rash 

(late), abdominal pain (DHF, DSS)

• R/ supportive
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SEVERE DENGUE
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Dengue fever: Report from the task force on tropical diseases by the World Federation of Societies of Intensive and Critical Care Medicine. 

Journal of Critical Care. https://doi.org/10.1016/j.jcrc.2017.11.003

https://doi.org/10.1016/j.jcrc.2017.11.003


DENGUE, ZIKA, CHIKUNGUNYA?
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Pan American Health Organization/WHO. Tool for the diagnosis and care of patients with suspected arboviral diseases. 
http://iris.paho.org/xmlui/bitstream/handle/123456789/33895/9789275119365_eng.pdf?sequence=1&isAllowed=y ; 2017.

http://iris.paho.org/xmlui/bitstream/handle/123456789/33895/9789275119365_eng.pdf?sequence=1&amp;isAllowed=y


WEST NILE VIRUS
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• Flaviviridae

• Incubation 2-17 days

• Symptoms:

• 80%  asymptomatic

• 20% WNF

• 1/150 severe (meningitis, encephalitis)

• Mortality: meningitis 2%, encephalitis 10%
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KEY POINTS

• Ask about travel in every patient who presents with fever

• Travel history: where, when, what?

• Patients with fever after tropical travel have malaria until proven otherwise

• Fever in returned travelers is often caused by common, cosmopolitan infections which 

should not be overlooked in the search for exotic diagnoses (zebras)

42
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Online clinical decision-making tools:

- http://www.fevertravel.ch/ (free)

- https://www.gideononline.com/ (commercial)

Disease Outbreak News (DONs):  
http://www.who.int/csr/don/en/

Extremely useful:

Others:

CDC: - https://wwwnc.cdc.gov/travel/destinations/list/

ITG: - http://reisgeneeskunde.be

http://www.fevertravel.ch/
https://www.gideononline.com/
https://wwwnc.cdc.gov/travel/destinations/list/
http://reisgeneeskunde.be/
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Questions?

Thanks for your attention


