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Introduction: World Tourism Organization
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• 15-65% experience some sickness 

• 5-15% need to seek medical care

• 5-10% develop fever 

Steffen et al. J Infect Dis 1987; Hill. J Travel Med 2000; Cabada et al. Travel Med Infect Dis 2009 

Health problems in travelers “to the tropics”



1996-2004

•30 travel clinics

•17,353 ill travelers

22.6% of consultations

Freedman et al. N Engl J Med 2006

2007-2011

•53 travel clinics

•42,173 ill travelers

23.3% of consultations

Leder K et al. Ann Intern Med 2013

Fever and travel: GeoSentinels studies



Differential diagnosis 

of imported fever

Fever and travel
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Keystone et al. Travel Medicine



ITMA, n=2071

Bottieau et al. Medicine 2007

GeoSentinel, n=6957

Wilson et al. Clin Infect Dis 2007

Malaria 27 21

Respiratory illness 10 14

Bacterial enteritis 6 8

Skin/soft tissue infection 4 4

Genito-urinary infection 3 4

Dengue 3 6

Enteric fever 1 2

Unknown etiology 23 22

Main causes of imported fever (%) 
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Africa 

(n=1401)

Asia 

(n=381)

America

(n=146)

P.falciparum malaria

(30%)

Dengue

(13%)

Non-falc. malaria

(5%)

Non-falc. malaria

(9%)

Dengue

(9%)

Rickettsial infection

(4%)

Enteric fever

(3%)

Non-falc. malaria

(4%)

Katayama

(2%)

P.falciparum malaria

(2%)

Protoz. enteritis

(2%)

Top tropical conditions, ITMA 2000-2006

Bottieau et al. Arch Intern Med 2006; Medicine 2007



Top tropical conditions, GeoSentinel 2007-2011

Leder K et al. Ann Intern Med 2013

Evolving epidemiology
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Top tropical conditions, recent impact of epidemics



Tropical fever: expect … the unexpected
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Within 1 

month

n=1619

During 2nd-

3rd month 

n=228

From 4th to 

12th month

n=224

P. falciparum malaria 401 (25) 29 (13) 10 (4.5)

Non-falciparum malaria 34 (2) 41 (18) 38 (17)

Rickettsial infection 70 (4) - -

Dengue 64 (4) - -

Katayama 28 (2) 9 (4) 1 (0.5)

Enteric fever 15 (1) 1 (0.5) -

Amebic liver abscess 8 (0.5) 1 (0.5) 1 (0.5)

Other tropical diseases 39 (3) 4 (2) 3 (1.5)

Tropical conditions (n,%) according to “latency”

Bottieau et al. Arch Intern Med 2006; Medicine 2007



Western 

travelers
(n=1245)

Western 

Expatriates
(n=300)

VFR 

travelers

(n=286)

Foreign 

visitors/

migrants

(n=240)

P.falciparum malaria 14 37 36 26

Non-falcip. malaria 6 7 3 8

Rickettsial infection 5 1 - -

Dengue 4 2 1 -

Katayama 3 1 - -

Bacterial enteritis 8 5 3 3

Tuberculosis 0.25 0 3 9

HIV infection, % tested 6 6 14 40

Main diagnoses (%) according to traveler demography



Less frequent febrile conditions, ITMA 2000-2006

• Few cases

– Cyclospora enteritis (7)

– Histoplasmosis (6)

– Leptospirosis (6)

– Hepatitis E (4)

– Cryptosporidium enteritis (4)

– Loeffler syndrome (3)

– Strongyloidiasis (3)

– Human African trypanosomiasis (3)

– Sarcocystosis (3)

• Single cases

– Relapsing fever

– I. belli enteritis

– Angiostrongyloidiasis



Evolution and outcome, ITMA 2000-2006



Severe tropical conditions: GeoSentinel

About 5% of all 

post-travel 

consultations



• Both tropical and cosmopolitan infections

• Etiological spectrum depending on

– Travel destination

– Latency period

– Traveler demography

• Considerable morbidity

• P. falciparum malaria is the leading life-threatening condition

Epidemiology of imported fever: conclusions



Fever

Fever and travel: diagnostic panorama

P. falciparum

malaria
Non-falciparum 

malaria

Rickettsial 

infection

Katayama

Cosmopolitan 

infections

Noninfectious

Unknown 

etiology

Dengue

Enteric fever

Other tropical 

conditions

Chikungunya; zika



19

Fever and travel: recent comprehensive review



Malaria

Gething et al. Malar J 2011 



Malaria: clinical and laboratory predictors

Bottieau et al. Medicine 2007; Taylor SM et al. JAMA 2010

• Splenomegaly 6.5 (3.9-11.0)

• No localizing symptoms 4.5 -

• Hyperbilirubinemia 7.3 (5.5-9.6)

• Thrombocytopenia 5.6 (4.1-7.5)

LR+ 95% CI



Malaria: advances in diagnosis

Microscopy

Rapid diagnostic test

(RDT)

card dipstick hybrid

cassette



Malaria RDTs: multiple combinations

HRP-2 pLDH (Aldolase)

P.falciparum- specific + +

Pan-specific + +

P.vivax-specific +

Two-band tests

Three-band tests

Four-band tests



Malaria RDTs in 2017: which one to choose?



Malaria RDTs: performance in 2017

• Accurate for diagnosis of (uncomplicated) P. falciparum malaria

– Sensitivity > 95% at parasitemia > 100/µL; specificity > 95%

– May replace microscopy in ENDEMIC SETTINGS 
• Abba K et al. Cochrane Database Syst Rev 2012

• Less accurate than EXPERT microscopy 

• Equivalent to/better than ROUTINE microscopy 

– In endemic settings (Batwala Malar J 2010; Hendriksen Clin Infect Dis 2011)

– In US hospitals (Palmer J Clin Microbiol 2003; Stauffer Clin Infect Dis 2009)



Malaria RDTs: limitations in accuracy

• Low P. falciparum parasitemia

• Plasmodium other than P. 
falciparum

• High P. falciparum parasitemia 
(prozone); only HRP-2 

• P. falciparum with pfhrp2 or 3 
gene deletions; only HRP-2

• Faint test line…

• Persistence HRP-2

• Delayed reading

• Buffer substitution 

• Cross reactions between 
species

• Concomittant conditions

False negative False positive

Maltha J et al. Clin Microbiol Infect 2013



Malaria: diagnosis in travel medicine in 2017

ALWAYS perform both RDT AND microscopy

•If RDT negative and no malaria predictor, microscopy 

may be delayed
• Rossi et al. Malar J 2012

•If RDT positive, microscopy immediately
• Parasite load; species differentiation

•If both tests negative
• Repeat RDT/microscopy within 12-24h especially if presence of 

malaria predictors (Bottieau. Eur J Clin Microbiol Infect Dis 2006)



First evaluate clinical/laboratory signs of severity

– If at least one present: complicated (severe) malaria

– If all absent consider outpatient treatment if
• No co-morbidities

• Age > 5 and < 50 years

• No vomiting

• Parasite load < 1%

• (Normal bilirubinemia) 

Malaria management in 2017



• Coma/convulsions

• Severe anemia

– Hematocrite < 15%

– Hemogl. < 5 g/dL

• Oligo-anuria < 400 
ml/d

• Jaundice

• Shock

• Bleeding/DIC  

• Dyspnea

• Hypoglycemia

•Parasite density > 5% 

of RBC

Malaria: WHO criteria of severity: for endemic settings 

WHO. Severe malaria  2000



Severe malaria in non-endemic settings

Bruneel et al. PLoS ONE 2010



Treatment of complicated malaria (2015, WHO)

• First choice :  IV ARTESUNATE

But problems of 

• availibility (no GMP-compliant product)

• cost 60 euro per vial Malacef

• recent evidence of toxicity (delayed hemolysis)

• Second choice: IV quinine

But still first choice in vomiting patients or 

parasitemia 1-5% 

Jauréguiberry et al. Emerg Inf Dis 2015: 

prospective study: 21/78 (27%) 



Treatment of uncomplicated malaria (2015, WHO)

• P falciparum malaria

– Artemisinin-based combination treatment (ACT)

• Artemether/lumefantrine (Riamet) 

• Dihydroartemisinin/piperaquine (Eurartesim) 

– Atovaquone/proguanil (Malarone)

– Quinine + doxycycline or clindamycine  (second choice)

NB: Outpatient treatment possible in experienced  centers ; 

(Bottieau et al. Eur J Clin Microbiol Infect Dis 2006) 

• Non-falciparum malaria

– Chloroquine  or ACT (+/- primaquine for P vivax/P ovale) 



Dengue



Dengue: course of disease

WHO guideline 2009



Dengue (n=64): clinical and laboratory predictors

Bottieau et al. Medicine 2007

• Leucopenia (< 4000/µL) 3.3

• Skin rash 2.8

• Thrombocytopenia (150,000/µL) 2.0

Adjusted 

LR+





Dengue: diagnosis

• Serology (limitations ++)

• PCR for viremia (only reference centers)

• RDT NS1 dengue antigen 

– sensitivity = PCR (75-80%)

• RDT Combo NS1 Ag/serology 

– Sensitivity > 90%

New



Clinical added-value of dengue NS1 antigen RDT

• 355 febrile travelers evaluated

• 54 with dengue (16%)

• Sensitivity: 82.7%

• Specificity: 99.6% 

Compared with historical controls

•Less hospital admissions

•Less empirical antibiotherapy



Dengue: management

Supportive treatment



Clinical distinction dengue – chikungunya – zika ?

Symptoms Dengue Chikungunya Zika

Fever ++++ +++ +++

Myalgia/ arthralgia +++ ++++ ++

Edema extremities 0 0 ++

Maculopapular rash ++ ++ +++

Retro-orbital pain ++ + ++

Conjunctivitis 0 + +++

Lymphadenopathies ++ ++ +

Hepatomegaly 0 +++ 0

Leukopenia/thrombopenia +++ +++ 0

Hemorrhage + 0 0

Ioos S et al. Med Mal Infect. 2014



zika (n=29)       n %

rash 26 84

fever 17 55

artralgia 13 42

myalgia 5 16

conjunctivitis 2 6

diarrhoea 4 13

respiratory 2 6

fatigue 5 16

ITM Feb-Nov 2016

ZIKV infection: clinical manifestations, travelers 

Hamer DH et. Ann Intern Med 2017



Day 2 Day 3 Day 4 Day 5 Day 6

42



Rickettsial infection in travelers

ITMA, n=70

2000-2006
Bottieau Medicine 2007

GeoSentinel, n=261

1996-2008
Jensenius Emerg Infect Dis 2009

Spotted fever group 
(R. africae, R. conorii,…)

Tick-borne

63 (90%) 231 (88%)

Typhus group  (R. typhi)

Flea-borne

4 10

Orientia  tsutsugamushi

Mite-borne

3 16

Others/indeterminate - 4



African tick bite fever (ATBF): diagnostic predictors 

Bottieau et al. Medicine 2007

• Skin ulcers 11.1

• Skin rash 3.8

Adjusted 

LR+



Rickettsial infection: management

• Diagnosis
– Most of the time clinical (ATBF)

– (Paired serology)

– PCR on eschar, (serum/blood)

• Treatment
– Doxycycline or

– Azithromycine



2011; n=9

2008; n=1

2009; n=13

2008; n=48

2012; n=22

2008; n=1

Acute schistosomiasis (Katayama) and travel

Clerinx J. Trav Med Infect Dis 2011 

2012; n=1

Seen recently 

at ITM

2017; n= 34



Katayama fever (n=38): diagnostic predictor

Bottieau et al. Medicine 2007

• Eosinophil count > 500/µL) 32 0.06

Adjusted LR-Adjusted 

LR+



Katayama fever: diagnosis

•Egg detection: 69% 25%

•Serology: 77% 72%

•Serology AND egg detection: 85%

•Serum Schistosoma DNA (PCR): 100% 95%

n=13

Clerinx J et al. J Trav Med 2011; Wichmann D et al. BMC Infect Dis 2013 

n=37



Katayama fever: treatment

Controversial

• Symptomatic (NSAID or corticosteroids)

•Followed by praziquantel (PZQ: 40 mg/kg single dose) 6-12 weeks later

OR 

• Praziquantel at diagnosis

•But clinical exacerbation (about 50%)

•To combine with corticosteroids (2-3 days PZQ in such cases)

•To repeat after 6 weeks to 3 months



Enteric fever (Salmonella Typhi and Paratyphi A).

DeRoeck D et al. N Engl J Med 2007; Crump JA et al. Bull World Health Organ 2004



Enteric fever: ITMA experience  2006-2011

• Diagnosis by blood culture

• S. Typhi (n=9) and S. Paratyphi A (n=14)

• Indian subcontinent/southeast Asia : 17 (74%)

• Resistance to acid nalidixic: 9/14 (64%)

– Corresponding to “decreased cipro susceptibility”
(MIC>0.064 µg/ml), and risk of clinical failure

• Empirical choice: ceftriaxone or azithromycine



Enteric fever (n=15): diagnostic predictors

• Enlarged spleen 10

• Raised transaminases 2.5

Adjusted 

LR+



Example: skin rash in a febrile returning traveler

5%

20%

Rickettsiosis ?

LR = 4

Dengue ?

15%
LR = 3

40%From Asia

From Africa

Fagan nomogram



Fever

Conclusion fever and travel: diagnostic panorama

P. falciparum

malaria

Rickettsial 

infection
Katayama

Dengue
Enteric fever

Other tropical 

conditions

Skin ulcer

Skin rash

Thrombocytopenia

Leucopenia

Splenomegaly

Elevated

transaminases

Eosinophilia

No focal 

symptom
Hyperbilirubinemia



Fever

Conclusion fever and travel: tools for early diagnosis

P. falciparum

malaria

Rickettsial 

infection
Katayama

Dengue Enteric fever

Other tropical 

conditions

Microscopy

& RDT

Blood culture

(serology) PCR? 
(egg; serology) PCR?

Chik; zika

(serology)

Antigen RDT



Gracias por la atencion

Interesting websites/diagnostic aids

•GIDEON at www.gideononline.com

•FEVERTRAVEL at www.fevertravel.ch

•KABISA TRAVEL at www.kabisa.be


