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4 TEXTBOOK OF TRAVEL MEDICINE

100 % = 100,000
i ? any health problem:

used medication or felt ll

travelers' diarrhea-

felt subjectively ill

consulted MD abroad or back home

10 % =+ 10,000

ot stayed in bed

malaria (no chemoprophylaxis west Africa) incapacity of work after return
acute febrile respiratory tract infection 1% -+ 1,000

© hospitalized abroad
hepatitis A

gonorrhea

animal bites with rabies risk 01 % =+ 100
hepatitis B (expatriates) - i alr GuREHAoN
typhoid (India, N, NW-Africa, Peru)
HiV-infection 0.01% + 10

 : died abroad
(polycythemia vera)
typhoid (other / areas) 1 0O O

poliomyelitis, asymptomatic

legionella infection (Mediterranean) 0.001 % + 1 died abroad (any traveler)
cholera

paralytic poliomyelitis 0.0001 % -F

meningococcal disease ZE

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

From Steffen et al. Health problems after travel to developing countries. Journal of Infectious Diseases 156: 84-91, 1987.
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Figure 1 Diseases and destinations: the three most common diagnoses in each continent visited. FUQ = fever of ur

Journal of Travel Medicine, Volume 12, Number 3

Table 1 Distribution of Main Diagnoses Leading to Post-
travel Hospitalization®

No. of Patients
(% of Total Cases)

Disease Febrile Nonfebrile
Malaria 54 (26) None
Unidentified febrile diseases 34 (16) None
Dengue fever 27 41.3) None
Diarrheal diseases 14 (7) 10 (4)
Leishmaniasis None 18 (9)
Miscellaneous febrile infections 12 (6)* None
Skin diseases 7 (3)* 4 (2)8
Pneumonia 7:(3) None
Noninfectious diseases None 7 3!
Onchocerciasis None 5 (2
Idiopathic eosinophilia None 4 (2)
Hepatitis infectious 4 (2) None
Pulmonary schistosomiasis 2(1) None
Amebic liver abscess 201 None
TN F 241,

tEpstein-Barr virus (3), leptospirosis (2), echinococcal abscess (1), infec-
tive endocarditis (1), viral meningitis (1), upper respiratory tract infec-
tion (1), rubella (1), cat-scratch disease (1), tonsillitis (1).

HInfected wounds (3), cellulitis (2), erysipelas (2).

SInfected myiasis (2), nonspecific rash (1), urticaria (1).

HAnxiety (2), dizziness (1), hemolytic anemia (1), mefloquine adverse
effect (1), hematologic malignancy (1), myositis (1).

Stienlauf S et al, Journal of Travel Medicine 12(3): 136-41, 2005
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GeoSentinel
The Global Surveillance Network
of the ISTM and CDC

a worldwide communications & data collection
network of travel/tropical medicine clinics

GeoSentinel Home | Objectives | Surveillance Strateqgy | Historical Timeline | Project Staff
Current Advisory | Data Highlight | Site Directory | Network Members |Publications & Presentations

2 NEW GeoSentinel PUBLICATIONS:

“Iliness in Children After International Travel: Analysis from the GeoSentinel Surveillance Network”
Pediatrics. Published online April 5, 2010.

click here to download PDF (596kB) of this article

“"Sex and Gender Differences in Travel-associated Disease”
Clin Infect Dis, 2010 Mar;50(6):826-32.
click here to download PDF (321kB) of this article

GeoSentinel is a worldwide communication and data collection network for the surveillance of travel related
morbidity. It was initiated in 1995 by the International Society of Travel Medicine (ISTM) and the Centers for
Disease Control (CDC) as a network of ISTM member travel/tropical medicine clinics. GeoSentinel is based on
the concept that these clinics are ideally situated to effectively detect geographic and temperal trends in
morbidity among travelers, immigrants and refugees.

Current activities include:

GeoSentinel Survelllance Sites GeoSentinel Network Members

GeoSentinel Sites participate in surveillance and | GeoSentinel Network Members are ISTM provider
monitoring of all travel related illnesses seen in | clinics that informally provide leads and contacts
their clinics. Aggregation of this data across the |when they encounter any patient having a
network of 49 globally dispersed medicine clinics on | pre-defined alarming diagnosis or unusual event.
all continents {15 in the United States and 34 in other | Network Members also participate in brief e-mail
countries) allows linking of final diagnoses In |queries for enhanced surveillance and response in
migrating populations with similar geographic | potential outbreak situations. This program allows
exposures. In  addition to formal surveillance, |large numbers of individual members in many
GeoSentinel sites also participate in enhanced | countries to be rapidly linked together to share clinical
surveillance and networking with public health | observations and facilitates direct interaction with
partners. health authorities.

@ Information on becoming a GeoSentinel Site
GeoSentinel Data Entry (Sites Only)
() m an e

3 Contantinal Mo L M ol Fare

@ Information on becoming a GeoSentinel Network Member

http: f fwwiw.istm.org (geosentinel fdocuments /Pediatrics_2010.pdf
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Table 2. Diagno-sis According 1o Syndrome Group and Travel Region among [l Travelers Returning from the Developing Waorld.#

Otherar

Central Sub-Saharan South Central kulti ple

All Regions Caribbean America Sguth America Africa Asia Southeast Asia Regions

Dingnasis (W=17 353 M =1115} [N = 1336 [N =16TE] (M=d524) (M= 2403} [N =273 M =35 177
namber of serer ger D000 petients

Systemic febrile ilnesst T 166 153 143 171 1m 148 145
Acube digrchead 1 116 234 219 157 17 21 FEH
Dermmababapic dlifangder] 17 261 225 Thd 177 130 212 125
Thronic diarheag 113 132 113 139 L1 Lza g4 1459
Mandlarrheal gastrointestinal disordert LT a2 5 LT Fi| T4 58 121
Respiratory disardert " 45 A% Ed " Ea a3 gé
Hanspecific syrmptoms or signs £ | 53 51 549 75 ES G n
Guritaurivary disardery 35 29 11 Fy 51 5 29 an
Asyraptaratic parmsitic infectiang 0 15 76 11 m i e 24
Undedying choonic discased 13 14 23 1% Fii| 14 13 i
Injury 14 23 11 14 ¥ 1% 14 a1
Neumlogic disorders 15 23 24 16 10 15 1= 16
Agraerae drug o waccine reaction 1z 4 5 5 Fi ] 1F ] ]
Pepchalapical discroery 17 ] n 15 E 1F 10s 18
Traue parasite] 10 K] a 11 FiF 4 E] 7
Cardiovascular disander E 12 ! L3 i 7 5 L
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Oiphthalmalagi c diseodier 3 P 2 3 s ] 1 P
Crartal prab ke 1 1 1 1 1 Q 7 1
Db 1 1 o 1 3} = 1
Lags o Falbanae upi F q 13 F ] L3 q 13

ITHDRM DETAFTAAAD FHL WORS ONIKTOLEE EHATHATHL KI S53HT11

ETT

# Diagnoses ncl uded in each syrdrome category are listed in the Supplementary Sppendi. Humbers may not fotal 1000 because patients may bave had mome than cne diagrasis.

5 This category inchedes travel b Whest Asia, Mortheast Asia, easbem Europs, Oorania, Merth Africa, or Antarctica (1868 travelers] or te multiple desveloping region s, for whick ascertain-
ment of sxposure was impossible (1649 travele rs),

4 P<l] far the comparison amang regions.

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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Table 3. Riclogic Diagnases within Selected Syndrame Groups, Accarding o Travel Region®

Syndrome and Cauze Al Regions
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Presumptive bacterial cause L1
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Urspecified acute diardal 385

Freedman, D.O., et al.
Il Returned Travelers.
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24,920 returnees

March 1997 — March 2006
6957 (28%) with CC of fever
2559 (37%) from SSA _. .smisss
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Figure 1. Distribution of regions of the world visited oy

travelers. A total of G357 patients expeviencad fever; information regarding region of

ravel was messng o travel was to multiple regions for 403 travelers.

From Wilson, M., et al.

Fever in Returned Travelers: Results from the GeoSentinel

Surveillance Network. Clin Infect Dis 2007; 44: 1560-8




Table 1. Cherscteristics of retarned ill trevelers with and withowt fever (6957 petients with faver amonp
24,520 il returned travelers).
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Table 3. Regional distribution of ill trevelers with fever and major diapmosis growps, by region of likely exposwre, for ill returned
patients with fever {6957 patients with fever among 24,920 ill returned travelers).

roicemaga of 1rwaher s Oy COndihon

Mo, o SySOomIC Undagnasod Vocora
Iy s wihe oo il Fespratcry  Owonthoal  proworcablo
Region ol 1w hacl fover Sen” ilnass W alkia e gL dirans dirans ilnass ilngss
1588 51 E8 58 & iz 10 q i.g
o r a7 44 42 1 s 10 I'C I.C
A : 121E 24 T e 22 17 i? 21
Sodth-ooiminl Asle == =T 232 T S 20 14 22 55
Miomheenn A5ia = B 1 ] B L= | i 7.5
Enstern Europs &S AL ' 1 8] td st 25 108
Morthenn Alics s 12 5 1 13 13 34 44
Caribiean gnd Carsesl and
South Armenca (k4 18 25 i a 25 13 15 4.2
Viastern Aaiy ] 18 12 i ] I 16 ig 2.3
Linited States. Cansda. Wit
am Durdds, Aurinaie, and
M Juglprsd 17! 15 ‘a { 8] 25 o) 9 57
Mlwnng bavel dete 45 a4 Lk 13 ] i 12 i 4.4
Pl Trgrenl gpd e =4 19 2 ] Pl 17 b 3.4
Tistal GoET Py 35 ) & 12 14 ib da

! Percontage of Tovolers to the oma who had feso
¥ Destinanon: Papua Mew Soinoa, 513%; Vanuaoy, 113%; and Solomoen Isdoncs, 10%. Ongen of Tovolers: Ausoralia, 40%; Unibod Stmos, | 0%, Gammany, 10%
Ry Zialoirdd, 7%, and o, 7%

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




HIT

oao-w s e TiFE cow (oows K

SFO0E ‘1 agyrivel

Proportional morbidity (number per 1000 ill returned travelers)

= . thegric s

TS e, B T
—-—
=

i v s, il
= ppa ey d =

T e T 1]

Proportionate Marbidity (o, per 1000 ill retumed travelers)

5,:.:—"-'&#-!. Moo @ heppem

-

e [ i B, 8

{1 e, e

S

etk e

11t b, i # B

.{I:l-n'!ll. ned
L 4 1]

e B o ey S

P..u-rn-h
o B [ ] Rl b L

B |k i o, o7 s Y

P. falciparum malaria

b ML F L U LS

N

e g, 1 - 'l

Fever, NOS ———> -~

e [l e g,

-

— i e
= lrypiraia e

= [ g e bl o

L g
= Byh, sllarge
—a
ﬂlhﬂ\:ﬂ1

in
e H e bl e, o e i |
L el e

] T
- Le b= ah

3 5 I el o B P G W I B

Lu.-.--.;-
] -br:n::"

—ira e, m ™
F— e pewy B -

s B e o Bl L
e ey 1

e [ g . -

[l
b e e

— s, hwieea

18y p g ey A ey

[l o, b ol
!{tva-u-o-n-ﬂhl.

= | ol Dl

"1 = " A

;—Ilahp.l-
L
T eperi B
— N edr, =Em
— i
I{I:Hl-l. Bt e
= alraien
bl
oy
ol i 0 O
L= b
La=ar= gram

o ki, i

i ki, v

F—llanbra bl
T=igvem g

e g g e

i

PR —
l;_[l.-.-.lrn Fp—
[ e by, b g

Lol UL TR

| i
-En.-n--_ harieial

=

Diarrhea, acute
Diarrhea, parasitic
_Diarrhea, chronic

e [ i b, i

[ L (LY

e | el Luke

o
:"li'lil frwt
Thim shermgs

Gay i, sndr

M R N
L

_—lE

Blrs kil
%qu Fur
ra=bidpanee
i;;'lﬂ I
FR
qu_um, rde il
L LA

et LTS LT

5Ty :I-\:‘]Il_.al.;_-p,\.
=
T T

Caribes g

Central Amerees

South Amedca Su b-Saharan Afrea

Eaiith Tt ral Asia

Southeuil Azin

Figure Z. Proportionate Maorbldity among ll Traewelers Returning from the Devel oping ‘Wedd, According 1o Reglen of Travel

The properlicns ae shown, not ingddence mtes, af cach of the top 22 specific diagneses for all ill returned traeelers within each af the regions. 5T dencies sexually transmitbed

disease. Astersks indicate syndiremic diagnases far which specific etialogic diagnoses could nat be assigred.
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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) <
— Animal contact (rabies, tularemia, lepto)

Vector exposure and use of PPMs

Freshwater exposure

Barefoot exposure

Sexual exposure



~ Achitina fulica,

=the giant African land snail

Vaginulus plebeius,
the intermediate host of
Angiostrongylus costaricensis




ORIGINAL ARTICLE

/;“g{,\ The NEW ENGLAND
Y JOURNALof MEDICINE

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
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Do You Have Mesothelioma? Get All The Facts On Mesothelioma. Symptoms, Treatment, & More! www.Mesothelioma-L
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Dangerous Lung Worms Found in People Who Eat Raw Crayfish

ScienceDaily (May 26, 2010) — If you're headed to
a freshwater stream this summer and a friend
dares you to eat a raw crayfish -- don't do it. You
could end up in the hospital with a severe parasitic

infection.
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» Infectious Diseases
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+ Salmonella infection
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s Upper respiratory
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Physicians at Washington University
School of Medicine in St. Louis have
diagnosed a rare parasitic infection
in six people who had consumed raw
crayfish from streams and rivers in
Missouri. The cases occurred over
the past three years, but three have
been diagnosed since last
September; the latest in April. Before
these six, only seven such cases had
ever been reported in North America,
where the parasite, Paragonimus
kellicotfi, is common in crayfish.

"The infection, called paragonimiasis,
is very rare, so it's extremely unusual
to see this many cases in one
medical center in a relatively short
period of time,” says Washington
University infectious diseases
specialist Gary Weil, MD, professor

of medicine and of meolecular microbiology, who treated some
of the patients. "We are almost certain there are other people
out there with the infection who haven't been diagnosed. That's
why we want to get the word out.”

Paragonimiasis causes fever, cough, chest pain, shortness of
breath and extreme fatigue. The infection is generally not fatal,
and it is easily treated if properly diagnosed. But the illness is
so unusual that most doctors are not aware of it. Most of the
patients had received multiple treatments for pneumonia and

- i T
= - -

Eating raw crayfish can result in a severe parasific

infection. {Credit: Robert Boston)
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THE AMERICAN LUNG FLUKE, PARAGONIMUS KELLICOTTI,
IN A CAT MODEL

Peter J. Weina," and Douglas M. England?
Departmants of Zoology and Pathology, University of Wisconsin, Madison, Wisconsin 53706

apsTRACT:  Twenty-four specific-pathogen-free domestic cats were infected orally with from 2 1o 30 Paragoninmus
kelliconti metscercanae and followed for 2-61 wk. Following infection by metacercanal cysts dissected from
crayfish, the lungs of the cats undergo changes of intense eosinophilic pneumonia, granulomatous pneumaonitis,
squamous epithelial-lined cyst formation of bronchogenic origin, and finally (late in infection) partial resolution
of the host response. Bronchograms and mechanical probing illusirate the patency of cyst communication with
bronchi. The modulation of the host response and adaptive changes in the host lung tissue are seen late in
infection and have previously been unreporied or underemphasized. These adaptive responses may account for
the number of asymptomatic cases accidentally found in veterinary patients and the difficulty in prompt and

proper diagnosis in human cases.

Human infection by the lung trematode Par-
agoninius westermani is well recognized, How-
ever other species of Paragonimus widely dis-
tributed over 3 continents have been reported as
causing paragonimiasis in humans (Bunnag and
Harinasuta, 1984).

American paragonimiasis results from the
ingestion of raw or undercooked cravfish con-
taining the metacercarial cysis of Paragonins
kellicowd, Infeetions are distributed widely i wild
and domestc carnivores (Mielsen, 1955; Bisgard
and Lewis, 1964; Herman and Helland, 1966;
Rendano, 1974, Presidente and Ramsden, 1975;
Dubey et al., 1978). Recent reports of human
infection with this species { Pachuncki et al., 1984;
Mariano et al., 1986) may suggest that the par-
asite is more prevalent than recognized.

An animal model o undersiand beter the host—
parasile interaction would be of value. Cats are
excellent hosts for P keliicors and display pul-
maonary changes similar 10 those described in
humans infected with P westermani {Beland et
al., 1969 Hoover and Dubey, 1978; Minh et al.,
1981; Spencer, 1985), In this study, 24 domestic
cats were given various numbers o mewcercarial

MATERIALS AND METHODS

Twenty-four specific-pathogen-free  domestic cals
were obtained from the Research Animal Resource
Center at the University of Wisconsin=Madison and
maintained in a colonial setting in the Department of
Foology animal quarners,

Faragonimus kelficoti metacercariae were dissected
from naturally infected crayfish obtained by dip net in
Honey Creek, Sauk County, Wisconsin, The metacer-
cariae were fed 1w cats in doses ranging from 2 1o 30
by placing the cysts on the back of the tongue and
rinsing the throat with water.

Cats were observed for clinical symproms {respira-
tory difficulties, lethargy, eic.) throughoui the infec-
tions,

Cats were killed from 2 w 61 wk after infection by
injection with ketamine and xylazine in concert prior
toexsanguination. Two postmorem x-rays (Picker, GX-
§50) and bronchograms were taken to outline the bron-
chial ree and 1o demaonsirate relative position of par-
asite cysts within the bronchi.

A complete necropsy was performed on all animals,
Lungs were perfused and inflated with a 10% neutral
buffered formalin solution imtroduced under pressure
lrom a large syringe in the trachea, Subsequently, the
trachea was clamped and the lungs loated ina formalin
bath for a minimum fixation time of 2 days. Continuity
of the cyst with a bronchus or bronchiole was dem-
onstrated by passing a metal probe from airways into
cysts containing the parasives. Lungs were then cut sag-
ittally ipto {0 ces, (One- o




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)
— Animal contact (rabies, tularemia, lepto)

Vector exposure and use of PPMs
Freshwater exposure

Barefoot exposure

Sexual exposure

Adherence to antimalarial chemoprophylaxis
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“MORE THAN HALF THE
BATTLE AGAINST DISEASE IS
FOUGHT NOT BY DOCTORS,

BUT BY REGIMENTAL
OFFICERS”

GENERAL WILLIAM SLIM
Burma Theatre, WW?2
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Warehouse that Housed Marines at Roberts International Airport, Liberia, during
August 2003 peacekeeping deployment
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An Outbreak of Plasmodium falciparum Malaria in U.S. Marines Deployed to Liberia

Timothy J. Whitman,* Philip E. Coyne, Alan J. Magill, David L. Blazes, Michael D. Green, Wilbur K. Milhous,
Timothy H. Burgess, Daniel Freilich, Sybil A. Tasker, Ramzy G. Azar, Timothy P. Endy,

Christopher D. Clagett, Gregory A. Deye, G.

Dennis Shanks, and Gregory J. Martin*

Infectious Diseases Department, National Naval Medical Center, Bethesda, Maryland; Walter Reed Army Institute of Research,
Silver Spring, Maryland; Infectious Diseases Clinical Research Program, Uniformed Services University, Bethesda, Maryland;
Division of Parasitic Diseases, Centers for Disease Control and Prevention, Atlanta, Georgia; College of Public Health,
University of South Florida, Tampa, Florida; Naval Medical Research Center, Silver Spring, Maryland; Infectious Diseases Division,
Department of Medicine, State University of New York, Upstate Medical University, Syracuse, New York; U.S. Navy Environmental and
Preventive Medicine Unit Seven, Naples, Italy; Australian Army Malaria Institute, Gallipoli Barracks, Australia

Abstract. In 2003, 44 U.S. Marines were evacuated from Liberia with either confirmed or presumed Plasmodium fal-
ciparum malaria. An outbreak investigation showed that only 19 (45%) used insect repellent, 5 (12%) used permethrin-
treated clothing, and none used bed netting. Adherence with weekly mefloquine (MQ) was reported by 23 (55%).
However, only 4 (10%) had serum MQ levels high enough to correlate with protection (> 794 ng/mL), and 9 (22%) had
evidence of steady-state kinetics (MQ carboxy metabolite/MQ > 3.79). Tablets collected from Marines met USP identity
and dissolution specifications for MQ. Testing failed to identify P. falciparum isolates with MQ resistance. This outbreak
resulted from under use of personal protective measures and inadequate adherence with chemophrophylaxis. It is essen-
tial that all international travelers make malaria prevention measures a priority, especially when embarking to regions of

the world with high transmission intensity such as west Africa.

-

\_

“Good doctors are of no use without good discipline. \
More than half the battle against disease is not fought by
doctors, but by regimental officers. It is they who see that
the daily dose of mepacrine (anti-malarial chemoprophy-
lactic drug used in WW I1) is taken...if mepacrine was not
taken, I sacked the commander. I only had to sack three; by
then the rest had got my meaning.”

— Lieutenant General William Slim (1891-1970),

Burma Campaign, 1 943/

INTRODUCTION

than half were evacuated to U.S. military hospitals in Germany
and Bethesda, Maryland. This report summarizes the clini-
cal, laboratory, and epidemiologic features of an outbreak of
malaria that was unique in severity of illness and attack rate
after a brief exposure to a locale with high transmission inten-
sity. It also discusses host and parasite factors that contributed
to these apparent chemoprophylaxis failures.’

MATERIALS AND METHODS

In August 2003, 225 Marines with the 26th Marine
Expeditionary Unit aboard U.S. Navy ships were deployed
to Roberts International Airport outside the coastal city of
Monravia Tiberia has a tronical climate that includes fre-



“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.”

» 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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I I Il Incubation period as a
I ~ guide to diagnosis of fever

etiology

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




Common infections in travelers, by
incubation period

Disease Usual incubation period Distribution
(range)

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
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 3-14 days (1-20 days) Specific agents vary by region
(e.g. JE, TBE, WNV, etc)

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



Disease Usual incubation period Distribution

(range)
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 4-8 weeks Sub Saharan Africa most commonly

(Katayama syndrome)

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



NUMBER OF FEBRILE DISEASES endemic

A in Vietnam are characterized by the
sudden onset of high fever, chills, and
headache. Although the classical varieties
of the arborvirus diseases, scrub typhus and
malaria, as well as a number of other
tropical febrile illnesses, have been well
described (1-7), the differential diagnosis
of these tropical diseases remains a real
challenge.
In an attempt to define these “fevers of
unknown origin,” 110 patients presenting
in this fashion in whom a more precise
diagnosis could not be made within 24 hr
of admission to the 93rd Evacuation Hos-
pital, Long Binh, South Vietnam, were
studied. Serologic, virologic, and bacterio-
logic methods were used to confirm the
diagnosis in all cases.

MATERIALS AND METHODS

All patients admitted to the medical service
from April 1, 1966, to August 1, 1966, with
fever (over 101 F), chills (frank chills or chilli-
ness), headache (of any degree), a negative
malaria smear, and in whom a specific diagnosis
could not be made were admitted to the study.

Patients were evaluated according to a stand-
ard clinical protocol that recorded epidemio-
logic data, a narrative history, and specific
symptom, physical examination, and laboratory
checklists that were monitored daily for the
first 7 days of hospitalization.

Received December 30, 1966; accepted for pub-
lication February 6, 1967.

From the 93rd Evacuation Hospital, Long Binh,
South Vietnam.

Requests for reprints should be addressed to Lt.
Col. John J. Deller, Jr., MC, USA, Department of
Medicine, Letterman General Hospital, San Fran-
cisco, Calif. 94129.

1

An Analysis of Fevers of Unknown Origin in
American Soldiers in Vietnam

JouN J. DELLER, JR., LT. COL., MC, USA, and Puiip K. RUSSELL, MAJ., MC, USA

Long Binh, South Vietnam

Clinical feature Dengue

Chikungunya

Scrub Typhus

Malaria

Epidemiology
Camp, urban  +++
Jungle -
Fever, degrees F
<104 +++
>104 --
Arthralgias -
Tender
adenopathy
Tender -
liver/spleen
Rash
Petechiae/tourniq
uet test
positive
WBC, /mm3
< 5,000 ++
> 5,000 +
SGOT > 50 units --

++ (early)

+++

+++

+++
+++

++

+++

+
++

+++ (later)

++

++

+++

+++

+++

Deller JJ and Russell PK.
Ann Intern Med 66:
- 1129-43, 1967
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Common clinical findings and
associated infections

Fever + rash=> rickettsioses, typhus, Dengue, mening/GC, acute HIV
Fever + chancre (or ‘tache noir’) =»ATBF, Trypanosomiasis

Fever + abdominal pain =>Typhoid, amoebic dysentery/abscess
Fever + myalgias/arthralgias =»Dengue, Chickungunya

Fever + hemorrhage =>» VHF (YF, Dengue), mening, leptospirosis
Fever + jaundice=> YF, leptospirosis

Fever + 0S=» Katayama syndrome, Trichinellosis, other worms
Fever + meningeal signs-‘) usual suspects, Angiostrongylus

Fever NOS + normal or low WBC= malaria, visceral leish,
Dengue, rickettsiae, Chikungunya

Fever + tender lymphadenopathy = Yersinia pestis

Fever persisting > 2 weeks=> see table

Fever with delayed onset (> 6 weeks after return)=® P. malariae,
P. vivax, TB, visceral leish,



Initial studies for diagnosis in returned
travelers with unexplained fever

e Thick and thin smears for malaria (supplement with rapid diagnostic tests,
as available)

e Complete blood count with differential and platelet estimate

Liver function

Blood cultures

Urinalysis

Chest X-rays

é 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

www.cdc.gov/dpdx

www.istm.org/geosentinel/main.html

www.promedmail.org
AFMIC/NCMI

www.tropnet.net European Network on
Imported Infectious Disease Surveillance
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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 instituted immediate
if malaria is diagnosed.

A history of taking malaria chemoprophylaxis does not exclude the possibility of r

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

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



Also Keep in Mind that...

e 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.

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

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

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



| HOW ABOUT A
mmerower - NICE BIG CUP OF

Consider empiric
doxycycline
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