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Approach to Fever in individuals with a recent
history of travel

* Epidemiology; The most common specific diagnoses of fever in
returning travelers:
* Malaria
* Dengue fever
 Mononucleosis (due to Epstein-Barr virus or cytomegalovirus)
* Rickettsial infection
* Typhoid or paratyphoid fever (enteric fever)



Key elements of the history in returning travelers

* Host factors
* Age and sex

* Medical problems and past surgery (eg, splenectomy, gastrectomy, HIV
infection)

e Past infections and vaccines

* Medications, including immunosuppressive and immunomodulating agents,
over the counter drugs, antipyretics

e Past medical history, including immunosuppression
* Preparation for travel (eg, vaccines, chemoprophylaxis)
* Pregnancy



Key elements of the history in returning travelers

* Geography
* Countries visited or passed through; urban or rural
* Dates of travel and duration of stay in each place
* Means of transportation
* Accommodations (eg, hotel, dormitory, local household, tent)

* Activities and exposures during travel
* Sex or other intimate contact (eg, type, number of partners, barrier protection)

Animals, including birds (eg, shared living quarters or physical proximity, seeing rodents, bites,
licks) or animal products (eg, hunting, skinning, other)

Arthropod (eg, seeing or receiving bites from mosquitoes, flies, ticks, fleas, other)

Needle and blood exposure (eg, shared needles, injections, acupuncture, tattoos, ear or other
body piercing, dental work, transfusions, surgery)

(I;o?_d and )beverages (eg, raw or undercooked flesh, unpasteurized milk, tap or surface water, local
elicacies

Soil and water contact (eg, recreational, such as hiking, boating, swimming, hunting, spelunking or
professional activities, such as archeological digs)



Consider the exposure history

e Unclean water or contaminated food: travelers' diarrhea, giardiasis, enteric fever,
nontyphoidal salmonellosis, shigellosis, Campylobacter infection, hepatitis A and E, or
amebic dysentery.

* Consumption of unpasteurized milk or milk products may be associated with listeriosis,
brucellosis, Q fever, or tickborne encephalitis.

* Arthropod bites

* Mosquitoes: malaria, dengue fever, chikungunya, Zika virus infection, yellow fever, West Nile virus
infection, Japanese encephalitis, Rift Valley fever, and filariasis

* Ticks: rickettsial infections, tickborne relapsing fever, Lyme disease, babesiosis, Powassan disease,
anaplasmosis, ehrlichiosis, tickborne encephalitis, Crimean-Congo hemorrhagic fever, and
tularemia

* Fleas: murine typhus (Rickettsia typhi) and plague

* Lice: louse-borne relapsing fever (Borrelia recurrentis), epidemic typhus (Rickettsia prowazekii),
and trench fever (Bartonella quintana)

* Mites: rickettsial pox (Rickettsia akari) and scrub typhus (Orientia tsutsugamushi)



Consider the exposure history

* Animal exposures: Animal bites may be associated with transmission of rabies (via dogs,
bats, and other mammals), cat-scratch fever (Bartonella henselae), rat-bite fever
(Spirillum minus or Streptobacillus moniliformis), and simian herpesvirus B infection (via
Old World monkeys, especially macaque family).

e Contact with animals may be associated with transmission of toxoplasmosis (cats),
anthrax (cattle, sheep, goats), Q fever (cattle, sheep, goats), hantavirus infection
(rodents), plague (rodents), psittacosis (birds), avian influenza (birds, poultry, pigs), MERS
(camels), SARS CoV-2 (dogs, cats, mink, other), and rabies (dogs, bats, and other
animals).

» Sexual contact: Unprotected sex with a new partner(s) or commercial sex worker may be
associated with a number of sexually transmitted infections; these include herpes,
syphilis, gonorrhea, chlamydia, HIV, mpox, hepatitis (A, B, or C), Zika virus infection, and
viral hemorrhagic fevers (such as Ebola virus).



Physical Findings

» Severe lliness Indicators (Prompt Intervention Needed)
 Hemodynamic instability
e Respiratory distress
 Hemorrhagic manifestations
* Neurologic findings (confusion, lethargy, stiff neck, focal deficits)

Physical Examination Components
* Skin lesions
* Lymphadenopathy
Retinal or conjunctival changes
Enlargement of liver or spleen
Genital lesions
Neurologic findings



Associated Clinical Manifestations

* Fever with respiratory symptoms
* Influenza
e Severe acute respiratory syndrome coronavirus-2
* Middle East respiratory syndrome coronavirus (MERS-CoV)
* Tuberculosis

* Also upper respiratory tract infection and community-acquired pneumonia (due to bacterial
or viral pathogens)

* Fever with jaundice
e Severe malaria
* Severe dengue fever
* Acute viral hepatitis
* Leptospirosis
* Yellow fever
e Crimean-Congo hemorrhagic fever
* Other viral hemorrhagic fevers



The incubation periods for common infections associated with travel

Campylobacteriosis, |- i
B Incubation period and

salmonellosis, shigellosis :
common period of

Arboviral encephalitis —r_—b presentation

Q fever 4 I —>

Dengue — 40—

Y

Enteric fever - €

Malaria =
Hepatitis A — « —
Hepatitis E — « . —

Schistosomiasis, acute — -

Amebic liver abscess — »

Tuberculosis, primary — «
Hepatitis B — L
—>

Lymphatic filariasis —

(1] 10 20 30 40 50 60 70 80 90 100
Incubation period (days)



Associated Clinical Manifestations

* Fever with abdominal pain
* Enteric fever
* Liver abscess
* Cholangitis due to liver fluke infection

e Fever with diarrhea

* |nvasive enteropathies
e Campylobacter infection
* Shigellosis
* Nontyphoidal salmonellosis
* Cyclosporiasis



Associated Clinical Manifestations

* Fever with neurologic symptoms
* Cerebral malaria
* Meningococcal infection
* West Nile virus

* Fever with no localizing symptoms

* Incubation period <10 days:
* Malaria

Dengue

Rickettsial infection

Chikungunya

Zika virus infection

Enteric fever

Leptospirosis

Relapsing fever



Associated Clinical Manifestations

* Fever with rash
* Dengue fever
* Chikungunya
e Zika virus
* Rickettsial infection
* Enteric fever
e HIV
* Measles
* Meningococcal infection
* Lyme disease
* Mpox



Features
Fever
Rash
Conjunctivitis
Arthralgia

Inflammatory arthritis (characterized by
prolonged morning stiffness)

Myalgia
Headache
Hemorrhage

Shock

Dengue

+++

++

s

s

Chikungunya
+++
++
+

+++

e

4

Zika
++
+++
++

++



Initial [aboratory evaluation for fever and tropical exposures

* Routine laboratory tests
* Complete blood count with differential
* Liver enzyme and function tests
* Blood cultures
* Urinalysis (culture if abnormal sediment)
* Rapid diagnostic test (if available) and blood smears for malaria

* Other tests to consider (depends upon physical examination and exposure history)
» Stool culture and/or examination for blood, fecal leukocytes, ova and parasites
* Chest radiograph
* Serologic tests
* Urinary antigens (eg, for Legionella)
* Blood smears for Babesia, Borrelia, filaria
* Bone marrow aspirate/biopsy
* Biopsy of skin lesion, lymph nodes, other masses
* Examination of cerebrospinal fluid
e Other imaging studies



* Clinical approach

Should be suspected in febrile individuals with typical clinical manifestations
1. Fever

Headache

Nausea

Vomiting

Retro orbital pain

Myalgia

Arthralgia

Rash

Hemorrhagic manifestations (positive tourniquet test, petechial, purpura,
epistaxis, blood in emesis urine or stool, vaginal bleeding)

+ Relevant epidemiologic exposure (residence in or travel within the past two
weeks to an area with mosquito-borne transmission of DENV infection)

© 0N Ok W
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e Lab testing

1.
2.
3.

| eukopenia
Thrombocytopenia (<100,000 cells/mm )

Elevated AST levels in the febrile phase (Usually 2 to 5 times the
upper limit of normal values)

Detection of viral components
Serology

Direct methods Indirect methods

Afn &

NNy 258
- ' ¥y s o
Virus Genome Antigen Serology Serology
isolation detection detection IgM I1gG

Assay specificity

BEEE . == Assay availability



Management



v'There is no direct antiviral therapy available against the DENVS,
Management Is supportive, which largely consists of maintaining
adequate Intravascular volume.

v'The areas of greatest uncertainty are the sensitivity and specificity of
the criteria used for hospitalization and for initiation of fluid
therapy.

v' A definitive laboratory diagnosis of dengue is often not available at
the point of care; therefore, it is also important to consider other
treatable diagnoses.
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Outpatient management

* For patients with presumptive diagnosis of dengue infection in the
absence of warning signs or coexisting conditions (pregnancy, infancy,
old age, diabetes, renal failure, underlying hemolytic disease, obesity,
or poor social situation)

« Patients should be instructed to take plenty of fluids and watch for
signs of dehydration (decrease in urination, few or no tears, dry mouth
or lips, sunken eyes, listlessness or confusion, cold or clammy
extremities, sunken fontanel in an infant)

* Fever may be controlled with acetaminophen; nonsteroidal anti-
Inflammatory drugs and aspirin-based products should not be used out
of concern for their effect on platelet function and the potential
Increased risk for bleeding.



» Patients should be instructed regarding the warning signs of severe
dengue infection (severe abdominal pain, persistent vomiting, skin
rash, bleeding from nose or gums, vomiting blood, dark stools,
drowsiness or irritability, pale or cool skin, and difficulty breathing)

* Patients should be evaluated daily from the third day of illness through
the end of the critical phase (day 9) for signs of dehydration and other
warning signs of severe dengue. Serial blood counts should be
followed to evaluate for interval increases in hematocrit concurrent
with rapid decrease In platelet count
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Inpatient management

 Warning signs of severe infection
 Severe dengue infection

 Coexisting conditions (pregnancy, infancy, diabetes, poor social
situation, old age, or renal failure)
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“There are no definitive universal guidelines for inpatient
aamission, however countries with endemic Dengue fever
have come up with their own guiaelines.”

Uptodate, the great and powerful —2024AD
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Primordial Prevention

Primary Prevention

Secondary Prevention

Tertiary Prevention

Quaternary Prevention




Primordial Prevention
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Primary Prevention
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Children 9 through 16 years old, but only when they have been
previously infected with dengue and living in areas where dengue is
common.



Secondary Prevention
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Tertiary Prevention
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Quaternary Prevention
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