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Caveats about your speaker

• He’s clinically trained but no an operational
type.type.

• He’s in the PHS, for God’s sake.

• He’s assigned to a University, but don’t
confuse him with an academician.
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From Steffen et al. Health problems after travel to developing countries. Journal of Infectious Diseases 156: 84-91, 1987.

Incidence rate per month of health problems during a stay in developing countries



Stienlauf S et al, Journal of Travel Medicine 12(3): 136-41, 2005



www.istm.org/geosentinel



Freedman, D.O., et al. Spectrum of Disease and Relation to Place of Exposure among
Ill Returned Travelers. NEJM 2006; 354: 119-30.



Freedman, D.O., et al. Spectrum of Disease and Relation to Place of Exposure among
Ill Returned Travelers. NEJM 2006; 354: 119-30.



24,920 returnees
March 1997 – March 2006
6957 (28%) with CC of fever
2559 (37%) from SSA

Sites include:
USA/Canada (25%)
Europe (53%)

From Wilson, M., et al. Fever in Returned Travelers: Results from the GeoSentinel
Surveillance Network. Clin Infect Dis 2007; 44: 1560-8

Europe (53%)
Israel (9%)
Aus/NA (8%)
Asia (5%)





From Wilson, M., et al. Fever in Returned Travelers: Results from the GeoSentinel
Surveillance Network. Clin Infect Dis 2007; 44: 1560-8
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P. falciparum malaria

Fever, NOS

Freedman, D.O., et al. Spectrum of Disease and Relation to Place of Exposure among Ill Returned Travelers.
NEJM 2006; 354: 119-30.
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Diarrhea, acute
Diarrhea, parasitic
Diarrhea, chronic
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Assumptions about your practice

•• Travel history:Travel history: you’ll know this well since you are
deploying with your unit

•• Vaccination history:Vaccination history: you’ll know this well since your
unit will generally be UTD

•• Activity based risks:Activity based risks: more of an unknown•• Activity based risks:Activity based risks: more of an unknown
– Food intake/ingestions (crayfish, snails, slugs)
– Animal contact (rabies, tularemia, lepto)

•• Vector exposureVector exposure and use of PPMs
•• FreshwaterFreshwater exposure
•• BarefootBarefoot exposure
•• SexualSexual exposure



Achitina fulica,
the giant African land snail

Vaginulus plebeius,

the intermediate host of
Angiostrongylus costaricensis



An Outbreak of Eosinophilic Meningitis Caused by Angiostrongylus cantonensis in Travelers Returning
from the Caribbean

Trevor J. Slom, M.D., Margaret M. Cortese, M.D., Susan I. Gerber, M.D., Roderick C. Jones, M.P.H., Timothy H. Holtz, M.D.,
M.P.H., Adriana S. Lopez, M.H.S., Carlos H. Zambrano, M.D., Robert L. Sufit, M.D., Yuwaporn Sakolvaree, M.Sc., Wanpen

Chaicumpa, Ph.D., Barbara L. Herwaldt, M.D., M.P.H., and Stuart Johnson, M.D., D.T.M.&H.

N Engl J Med 2002; 346 (9): 668-75, Feb 28







Assumptions about your practice

• Travel history: you’ll know this well since you are deploying
with your unit

• Vaccination history: you’ll know this well since your unit
will generally be UTD

• Activity based risks: more of an unknown
– Food intake/ingestions (crayfish, snails, slugs)– Food intake/ingestions (crayfish, snails, slugs)
– Animal contact (rabies, tularemia, lepto)

•• Vector exposure and use of PPMsVector exposure and use of PPMs
•• Freshwater exposureFreshwater exposure
•• Barefoot exposureBarefoot exposure
•• Sexual exposureSexual exposure
•• Adherence toAdherence to antimalarialantimalarial chemoprophylaxischemoprophylaxis



Take your malaria pills
OR ELSE!!

“MORE THAN HALF THE
BATTLE AGAINST DISEASE IS
FOUGHT NOT BY DOCTORS,

BUT BY REGIMENTAL
OFFICERS”

GENERAL WILLIAM SLIM
Burma Theatre, WW2



Slide courtesy of Dr. Steven Craig
FROM: MACPHERSON, MEDICAL SERVICES
HYGIENE, V2, 1924

QUININE PARADE IN GREECE



Warehouse that Housed Marines at Roberts International Airport, Liberia, during
August 2003 peacekeeping deployment





“It has been said that a good history –
listening to the patient – allows a
diagnosis 90% of the time. Nowhere is a
complete and accurate history more
important than when approaching a
febrile traveler.”febrile traveler.”

 Schwartz MD. Fever in the returning traveler, part one: a methodological
approach to initial evaluation. Wilderness and Environmental Medicine 14; 24-32,
2003.
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Malaria, Other (cobalt)
Typhoid (red)
Dengue (teal)
Vivax malaria (green)
Falciparum malaria (yellow)

Incubation periodIncubation period as a
guide to diagnosis of fever

From Wilson, M., et al. Fever in Returned Travelers:
Results from the GeoSentinel Surveillance Network.
Clin Infect Dis 2007; 44: 1560-8

guide to diagnosis of fever
etiology



Disease Usual incubation period

(range)
Distribution

Incubation < 14 days

Malaria, falciparum 6-30 days (weeks to years) Tropics, subtropics

Dengue 4-8 days (3-14 days) Tropics, subtropics

Spotted fever rickettsiae Few days to 2-3 weeks Causitive species varies by region

Common infections in travelers, by
incubation period

Leptospirosis 7-12 days (2-26 days) Widespread, more common in tropics

Enteric fever 7-18 days (3-60 days) Indian subcontinent, South America

Malaria, vivax 8-30 days (often > one month) Tropics, subtropics

Influenza 1-3 days Worldwide, including during transit

Acute HIV 10-28 days (10 days – 6 weeks) Worldwide

Legionellosis 5-6 days (2-10 days) Worldwide

Encephalitis, arboviral

(e.g. JE, TBE, WNV, etc)

3-14 days (1-20 days) Specific agents vary by region

Wilson ME. Fever in returned travelers. CDC Health Information for
International Travel, 2010 . Table 4-5, page 286



Disease Usual incubation period

(range)
Distribution

Incubation > 14 days to 6 weeks

Malaria, enteric fever, leptospirosis See previous table See previous table

Hepatitis A 28-30 days (15-50 days) Most common in developing countries

Hepatitis E 26-42 days (2-9 weeks) Widespread

Acute Schistosomiasis

(Katayama syndrome)

4-8 weeks Sub Saharan Africa most commonly

Amoebic liver abscess Weeks to months Most common in developing countries

Wilson ME. Fever in returned travelers. CDC Health Information for
International Travel, 2010 . Table 4-5, page 286



Clinical feature Dengue Chikungunya Scrub Typhus Malaria

Epidemiology

Camp, urban

Jungle

+++

--

+++

--

--

+++

--

+++

Fever, degrees F

< 104

> 104

+++

--

+++

--

+

++

--

+++

Arthralgias -- +++ -- --

Deller JJ and Russell PK.
Ann Intern Med 66:
1129-43, 1967

Arthralgias -- +++ -- --

Tender

adenopathy

++ (early) +++ +++ (later) --

Tender

liver/spleen

-- -- ++ +++

Rash + ++ ++ --

Petechiae/tourniq

uet test

positive

+ -- -- --

WBC, /mm3

< 5,000

> 5,000

++

+

++

+

--

+++

--

+++

SGOT > 50 units -- -- -- +++
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Common clinical findings and
associated infections

Fever + rashrash rickettsioses, typhus, Dengue, mening/GC, acute HIV

Fever + chancrechancre (or ‘tache noir’) ATBF, Trypanosomiasis

Fever + abdominal painabdominal pain Typhoid, amoebic dysentery/abscess

Fever + myalgiasmyalgias//arthralgiasarthralgias Dengue, Chickungunya

Fever + hemorrhagehemorrhage VHF (YF, Dengue), mening, leptospirosis

jaundicejaundiceFever + jaundicejaundice YF, leptospirosis

Fever + eoseos Katayama syndrome, Trichinellosis, other worms

Fever + meningealmeningeal signssigns usual suspects, Angiostrongylus

Fever NOS + normal or low WBCnormal or low WBCmalaria, visceral leish,

Dengue, rickettsiae, Chikungunya

Fever + tendertender lymphadenopathylymphadenopathy  Yersinia pestis

Fever persisting > 2 weekspersisting > 2 weeks see table
Fever with delayed onset (> 6 weeks after returndelayed onset (> 6 weeks after return) P. malariae,

P. vivax, TB, visceral leish,



Initial studies for diagnosis in returned
travelers with unexplained fever

• Thick and thin smears for malaria (supplement with rapid diagnostic tests,
as available)
• Complete blood count with differential and platelet estimate
• Liver function
• Blood cultures• Blood cultures
• Urinalysis
• Chest X-rays

 Additional tests will depend on specific findings and exposures

Wilson ME. Fever in returned travelers. CDC Health Information for
International Travel, 2010
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Key websites

• www.cdc.gov/travel/page/yellowbook-2012-
home.htm The Yellow Book

• www.cdc.gov/dpdx Parasitic Diseases diagnosis

• www.istm.org/geosentinel/main.html• www.istm.org/geosentinel/main.html

• www.promedmail.org Searchable outbreak info

• AFMIC/NCMI

• www.tropnet.net European Network on Imported
Infectious Disease Surveillance

http://www.cdc.gov/travel/page/yellowbook-2012-home.htm
http://www.cdc.gov/travel/page/yellowbook-2012-home.htm
http://www.cdc.gov/dpdx
http://www.istm.org/geosentinel/main.html
http://www.istm.org/geosentinel/main.html
http://www.promedmail.org/
http://www.tropnet.net/


Additional websites

• www.fallingrain.com elevation and rainfall data

• www.healthmap.org outbreak information

• www.lib.utexas.edu/maps outstanding map
collection!collection!

• http://www.cdc.gov/vaccines/pubs/pinkbook/
default.htm the ‘Pink Book’ on vaccines

http://www.fallingrain.com/
http://www.healthmap.org/
http://www.lib.utexas.edu/maps
http://www.cdc.gov/vaccines/pubs/pinkbook/default.htm
http://www.cdc.gov/vaccines/pubs/pinkbook/default.htm
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Take home point number one:

ALWAYS include malaria in the differential of fever
in a returnee from Africa



Keep in Mind that…

• Initial symptoms of life-threatening and self-limited infections can be identical.

• Malaria is the most common cause of acute undifferentiated fever
after travel to sub-Saharan Africa and to some other tropical areas.

• Patients with malaria may be afebrile at the time of evaluation but typically
give a history of chills.

• Malaria, especially falciparum, can progress rapidly.
Diagnostic studies should be done promptly and treatment institutedDiagnostic studies should be done promptly and treatment instituted

immediately if malaria is diagnosed.

• A history of taking malaria chemoprophylaxis does not exclude the possibility
of malaria.

• Patients with malaria can have prominent respiratory (including adult
respiratory distress syndrome), GI, or central nervous system findings.

Wilson ME. Fever in returned travelers. CDC Health Information for International Travel, 2010 . Page 288



• Viral hemorrhagic fevers are important to identify but are rare in
travelers; bacterial infections, such as

 leptospirosis
 meningococcemia and
rickettsial infections

can also cause fever and hemorrhage and should be always be
considered because of the need to institute prompt, specific
treatment.

Also Keep in Mind that…

treatment.

• Sexually transmitted infections, including acute HIV, can cause acute
febrile infections.

• Consider infection control, public health implications and requirements
for reportable diseases.

• Fever in returned travelers is often caused by common, cosmopolitan
infections, such as pneumonia and pyelonephritis.
Common things occur commonly.



DoxycyclineDoxycycline????

Take home point
number two:

Consider empiric
doxycycline
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Any questions??
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