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Abstract

Background/Objectives: Febrile illness in returning travelers presents a diagnostic and
operational challenge for emergency medicine clinicians as early symptoms of high-
consequence tropical infections often overlap with common viral syndromes. This review
synthesizes current evidence to guide frontline clinicians in the systematic evaluation, diag-
nosis, and management of internally acquired febrile illnesses with a focus on pathogen of
greatest relevance to United States (US) emergency departments (ED). Methods: We con-
ducted a narrative review of the literature addressing epidemiology, clinical presentation,
diagnostic testing, and management strategies for key travel-associated infections. Special
consideration was given to rapid diagnostic modalities, pediatric risk factors, and infec-
tions most frequently implicated in returning travelers, including chikungunya (CHIK),
dengue virus (DENV) disease, Ebola virus (EBV) disease, malaria, Mpox, typhoid fever
(TE), yellow fever (YF), and Zika virus (ZIKV) disease. Results: Effective evaluation begins
with a detailed travel and exposure history, recognition of epidemiologic and clinical red
flags, and targeted use of rapid diagnostic tests. Malaria remains the most common life-
threatening cause of post-travel fever and the only pathogen with reliable Food and Drug
Administration (FDA)-cleared rapid testing available in the ED. Arboviral infections such
as DENV, CHIK, ZIKYV, and YFrequire region-specific consideration and phase-appropriate
molecular or serologic evaluation. Emerging and high-consequence pathogens, including
Mpox and EBV, necessitate strict infection control measures and coordination with public
health authorities. Pediatric travelers, particularly those visiting friends and relatives, face
disproportionate risk for severe systemic infections and often require broader diagnostic
testing. Conclusions: A structured approach integrating travel history, focused examina-
tion, rapid diagnostics, and early recognition of high-risk features is essential to improving
outcomes for febrile returning travelers. Strengthened vector control, enhanced vaccination
uptake, and global surveillance are critical to reducing future disease burden.

Keywords: arboviral infections; chikungunya; dengue; emergency medicine; Ebola virus
disease; febrile returning traveler; malaria; Mpox; typhoid fever; yellow fever; Zika virus;
travel medicine

1. Introduction

Evaluating a febrile patient with a recent history of international travel presents
a unique diagnostic challenge for emergency physicians, requiring a structured and geo-
graphically informed approach. A meticulous history and physical examination remain the
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foundation of assessment, as clinical findings alone are often nonspecific and early disease
manifestations can overlap with common community-acquired infections [1].

With international travel projected to reach 2 billion annual trips by 2030, travel-
associated infections represent a rapidly growing global health burden [2]. Global surveil-
lance networks have documented hundreds of thousands of travel-related diagnoses over
the last decade, with malaria and acute diarrheal illnesses remaining the most frequently
reported [2,3]. Beyond morbidity, these infections impose a substantial economic toll. The
financial impact includes significant out-of-pocket healthcare costs for acute hospitaliza-
tions, which frequently occur upon return to the traveler’s home country, as well as severe
productivity losses and lost wages associated with prolonged recovery from vector-borne
illnesses like DENV and CHIK [4,5].

When evaluating a febrile returning traveler, clinicians must maintain a broad differ-
ential diagnosis. Cosmopolitan and globally prevalent infections, including respiratory
viruses such as influenza and COVID-19, zoonotic and bacterial diseases like leptospirosis
and rickettsioses, and systemic viral illnesses such as acute human immunodeficiency
virus (HIV) syndrome, remain frequent causes of post-travel fever. However, this re-
view deliberately narrows its focus to high-consequence tropical, arboviral, and emerging
pathogens. While less frequently encountered in the daily clinical setting, these specific
diseases present unique diagnostic and operational challenges. They frequently mimic be-
nign viral syndromes in their early stages but demand specialized rapid diagnostic testing,
immediate implementation of stringent infection control measures, and pathogen-specific
acute resuscitation strategies that are critical for frontline and emergency practitioners
to master.

While extensive literature exists on the epidemiology of travel medicine, the rapid
expansion of vector habitats and the resurgence of global travel necessitate an updated,
acute care-focused framework. Emergency departments frequently serve as the initial, and
sometimes only, point of contact for returning travelers presenting with undifferentiated
febrile illnesses. Therefore, the rationale for this review is to bridge the gap between
global infectious disease surveillance and frontline acute care operations. The primary
goals of this review are to: (1) synthesize current evidence regarding the high-consequence
tropical and emerging pathogens most relevant to US emergency departments; (2) provide
a detailed pharmacotherapeutic perspective on empiric treatment, critical medication
contraindications, and preventive vaccine landscapes to fill existing gaps in diagnostic-
heavy literature; (3) provide a practical, algorithm-driven framework to guide early triage,
rapid diagnostic testing, and empiric management.

2. Methods

A narrative review of the medical literature was conducted to evaluate the epidemi-
ology, clinical presentation, diagnostic testing, and management of high-consequence
pathogens in febrile international travelers presenting to acute care settings. During the
preparation of this manuscript/study, the author(s) used ChatGPT-5 (OpenAl, San Fran-
cisco, CA, USA) for the purposes of generating text. The authors have reviewed and edited
the output and take full responsibility for the content of this publication.

2.1. Search Strategy and Data Sources

We searched the PubMed database for articles published from 1 January 2015, through
13 August 2025. The following Boolean search strategy, combining Medical Subject Head-
ings (MeSH) and text words, was utilized: (“Travel” [Mesh] OR “Travel Medicine”[Mesh]
OR “travel related disease” OR traveler* [tiab] OR traveller*[tiab]) AND (“Fever”[Mesh] OR
febrile OR fever OR pyrexia) AND (“Emergency Service, Hospital’[Mesh] OR “Emergency
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Room Visits” [Mesh] OR “Emergency Treatment” [Mesh] OR “emergency health service”
OR emergency[tiab] OR “urgent care”[tiab]) AND (“United States”[Mesh] OR “united
states”[tiab] OR usa[tiab]).

2.2. Study Selection and Inclusion Criteria

Articles were included if they were published in the English language and addressed
the epidemiology, diagnosis, or management of travel-related febrile illnesses. Included
study designs comprised systematic reviews, meta-analyses, randomized controlled trials,
and clinical practice guidelines published by major health organizations (e.g., Centers
of Disease Control [CDC], World Health Organization [WHOY]). Studies were specifically
selected if they addressed rapid diagnostic modalities, high-consequence pathogens, or
vulnerable pediatric populations.

3. Results of the Literature Search

Our targeted literature search yielded a broad array of clinical practice guidelines,
retrospective cohorts, and narrative syntheses relevant to emergency and travel medicine.
Rather than a quantitative meta-analysis, the extracted data from the final selection of
articles were synthesized thematically to construct a practical, symptom-based framework
for the acute care clinician.

The analysis of the literature revealed three primary domains critical to the evaluation
of the febrile returning traveler, which form the results of this review: (1) diagnostic triage
and initial approach: evidence highlighting the necessity of detailed travel histories and
the strategic deployment of rapid diagnostic tests (RDTs) to immediately identify life-
threatening infections and guide isolation protocols; (2) vulnerable populations: literature
emphasizing the disproportionate risk and unique, often deceptive, clinical presentations
of internationally acquired severe systemic infections (ISSIs) in pediatric patients and those
visiting friends and relatives (VFRs); (3) high-consequence pathogen profiles: synthesized
epidemiological, diagnostic, and therapeutic updates for the most critical infections en-
countered in US emergency departments, including malaria, high-consequence arboviruses
(DENYV, CHIK, ZIKYV, YF), enteric fever, and emerging zoonoses (EBV, Mpox).

These thematic results are detailed in the subsequent sections to bridge the gap be-
tween epidemiologic surveillance and frontline clinical execution. While the differential di-
agnosis for post-travel fever is vast, this review deliberately centers on eight core pathogens:
malaria, DENV, ZIKV, CHIK, EVD, YE TF, and Mpox. These specific diseases were selected
as the focal point of this review because they represent the highest epidemiological burden
encountered in typical returning travelers, or they present an acute threat requiring imme-
diate, high-level infection control and public health intervention upon presentation. This
targeted approach is designed to provide acute care and adult medicine clinicians with
a high-yield, operational framework rather than an exhaustive epidemiological catalog.

4. Emergency Department Triage and Diagnostic Framework

To manage the diagnostic complexity of the febrile returning traveler, our review of
the literature indicates that emergency clinicians should utilize a structured, syndromic,
and geographically informed algorithm. Rather than relying on standard textbook history-
taking, the evidence supports a targeted framework (Figure 1) prioritizing immediate
infection control, rapid diagnostics, and early recognition of clinical red flags [1]. It is
critical to note that this framework is designed to facilitate immediate infection control and
rapid rule-outs for specific high-yield pathogens. It is not a substitute for a comprehensive
infectious disease workup if initial targeted diagnostics are negative.
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Initial ED Screening & Triage

Patient presenting with fever (or history of fever) AND
international travel within the last 30 days

Sclevn for high-consequence isolation criteria:

« Exposure to Ebola endemic region?

o Immediate high-level isolation
= Single room with dedicated bathroom
= Strict standard, contact, and droplet precautions
« Suspected Mpox?
o Isolate in single-patient room
o Strict contact and airborne precautions
o Use N95 for acrosol-generating procedures

Assess for hemodynamic instability and warning signs
Dengue-specifi « Initiate immediate sepsis-style resuscitation
Altered mental status Severe abdominal pain « Fluid resuscitation should be carefully titrated to avoid fluid overload
Respiratory distress 1 Persistent vomiting « Preferred fluids (dengue): isotonic crystalloids
Hypotension / shock Mucosal bleeding

Immediate ED Diagnostics Admission & Discharge Criteria
I All patients: CBC, CMP, LFTs, blood cultures Admit to Inpatient / ICU if: Discharge Criteria:
« Confirmed or highly suspected « Hemodynamically stable
severe malaria « Tolerating oral fluids
Targeted Rapid Diagnostics « Dengue with warning signs P « Clear diagnosis of sclf-limiting
+ Malaria: BinaxNOW™ rapid diagnostic test AND or severe plasma leakage discase (or uncomplicated malaria
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thick/thin blood smears (gold standard) for ALL travelers
oral ACT therapy initiated)

returning from endemic regions
antigen / IgM tests if presenting within the

Inability to tolerate oral hydration or

Dengue:

first 7 days of illness from an endemic region intractable nausea

Syndromic & Geographic Considerations

Disease Endemic Region(s) Clinical Presentation Intervention(s)
Ghikusgiya Trpicl and subtropical regions Sudden high fever, severe bilateral | Supportive care with oral hydration
polyarthritis and acetaminophen
Supportive care with oral hydration
Retro-orbital pain, generalized and acetaminophen
Dengue Tropical and subtropical regions erythema, minor hemorrhagic
manifestations AVOID NSAIDs and aspirin due to
hemorrhagic risk
Aggressive rehydration and
Flu-like prodrome (fever, headache, correction of electrolyte
myalgia) progressing to a “wet” disturbances
Ebola Sub-Saharan Africa phase of severe nausea, vomiting,
diarrhea, abdominal pain, and Confirmed Zaire cbolavirus:
unexplained bleeding monoclonal antibodies

(not commercially available)

! Gradual onset of fever, malaise, Empiric ceftriaxone, cefixime, or

terte foveetunhold South / Southeast Asia, Sub-Saharan [ CHIHS LD R HEAR prricice’ Gided b 0

Enteric fever / typhoi o ' ain, fain in (guided by regiona
7P Africa, Latin America e ‘ ! e i 7 TeR
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s ¥ Fever, chills, sweats, headache, initiate empiric
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ceania . )
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Fever, lymphadenopathy, ppostive &
RN on pain control
characteristic rash (macules >
Mpox Central / West Africa pustules > scabs), often with . , "
Consider tecovirimat for se
localized anogenital mucosal " ;
discase or immunocompromised
involvement
individuals
Initial phase: fever, chills, headache, Meticulous fluid balance and
myalgia, nausca supportive care for coagulopathy
N N and organ dysfunction
Yellow Fever Tropical Africa, South America . - -
Toxic phase: recurrent fever,
jaundice, g AVOID NSAIDs and aspirin due to
hemorrha k
P Non-purulent conjunctivitis, Supportive care with oral hydration
Zika Tropical and subtropical regions P ) PP )
maculopapular rash and acetaminophen

Figure 1. ED Evaluation and Management Algorithm for the Febrile Returning Traveler. Disclaimer:
This algorithm serves as a rapid triage and immediate-management tool for the highest-burden
and highest-consequence viral and parasitic pathogens encountered in the ED. It does not represent
an exhaustive differential diagnosis. Patients testing negative or presenting atypically require ex-
panded evaluation for other travel-associated infections, including rickettsial diseases, leptospirosis,
and alternative hemorrhagic fevers.
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4.1. Triage Priorities and the Targeted Exposure History

Effective evaluation begins with a detailed travel and exposure history, which dictates
the immediate algorithmic branching. Essential historical outcomes identified in the litera-
ture include verifying the exact travel itinerary, the purpose of travel (e.g., visiting friends
and relatives), and, critically, an assessment of pre-travel preparations. Inquiry into exact
malaria chemoprophylaxis regimens and adherence is a vital operational step, as failure
rates or non-adherence heavily influence the differential diagnosis and empiric therapy
selection [1].

Because the risk of acquiring specific pathogens, particularly Mpox, CHIK, and ZIKYV,
is heavily dependent on active epidemic transmission rather than baseline endemicity,
historical screening must be paired with real-time epidemiological data. Clinicians should
routinely consult dynamic surveillance resources, such as the CDC Travel Health Notices or
the WHO Disease Outbreak News, to accurately determine a traveler’s true epidemiological
risk based on current outbreak activity.

4.2. Immediate Laboratory Investigations and Antimicrobial Stewardship

Baseline laboratory evaluation for the toxic-appearing traveler should include a com-
plete blood count (CBC), comprehensive metabolic panel (CMP), liver function testing
(LFTs), and blood cultures. RDTs play a critical role in the early evaluation of febrile illness
among returning travelers, allowing for timely differentiation of life-threatening tropical
infections and optimization of antimicrobial therapy [6].

Malaria remains the only pathogen for which reliable, US FDA-cleared rapid diag-
nostics (e.g., BinaxNOW ", Abbott Diagnostics, Scarborough, ME, USA) can be routinely
available in the ED. Literature strongly supports the integration of malaria RDTs into
ED triage protocols. This allows rapid identification and isolation of high-risk patients
while serving as an antimicrobial stewardship tool through immediate confirmation and
species-specific management pathways [6].

4.3. Primary Assessment and Clinical Red Flags

Following isolation protocols, clinicians must assess for signs of hemodynamic insta-
bility and target organ damage. Early recognition of red flag findings, including altered
mental status, respiratory distress, hypotension, or bleeding manifestations, should prompt
immediate resuscitative measures [1]. Fluid resuscitation must be carefully titrated. While
isotonic crystalloid solutions are required for managing shock due to plasma leakage in
severe dengue, cautious administration is necessary to avoid iatrogenic fluid overload [7,8].

4.4. Syndrome and Geographic Considerations

Categorizing the patient’s presentation by syndrome and travel history refines empiric
management:

e  Travel to Malaria-Endemic Regions (Sub-Saharan Africa, Latin America, Asia, Oceania)
with Undifferentiated Fever: In travelers presenting with fever, chills, headache, and
myalgias, malaria must be presumed until proven otherwise. If clinical suspicion is
high or if the patient exhibits severe disease, empiric antimalarial therapy, such as
intravenous artesunate, should be initiated promptly without waiting for confirmatory
testing [9].

e Travel to Tropical/Subtropical Regions with Arthropod-Borne Syndrome: In trav-
elers presenting with a combination of severe polyarthritis (CHIK), retro-orbital
pain/erythema (DENV), or conjunctivitis (ZIKV), meticulous supportive care is re-
quired. A critical pharmacological intervention in the ED is the strict avoidance of
nonsteroidal anti-inflammatory drugs (NSAIDs) and aspirin due to the heightened
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risk of hemorrhage. Acetaminophen (APAP) is the preferred antipyretic until dengue
is definitively excluded [7,10,11].

e Travel to Hyperendemic Regions (South/Southeast Asia, Sub-Saharan Africa) with
Enteric Syndrome: In patients presenting with a gradual onset of fever, abdominal pain,
hepatosplenomegaly, and “rose spots,” evaluate for enteric (typhoid) fever. Empiric
antimicrobial therapy with ceftriaxone or azithromycin should be initiated, guided
closely by regional resistance patterns [12].

e Travel to Endemic African or South American Regions with Viral Hemorrhagic Tox-
idrome: In patients presenting with severe gastrointestinal symptoms, jaundice, un-
explained mucosal bleeding, or shock, suspect EBV or YF and initiate immediate
aggressive supportive care, correction of coagulopathy, and coordination with public
health authorities [13,14].

4.5. Admission and Disposition Criteria

Hospitalization, often in an intensive care setting, is required for patients demon-
strating severe disease manifestations. Admission criteria include confirmed or highly
suspected severe malaria (e.g., parasitemia > 5%, severe anemia, acute kidney injury, altered
mental status), dengue with warning signs (e.g., severe abdominal pain, persistent vomit-
ing, mucosal bleeding), or any patient exhibiting hemodynamic instability or an inability
to tolerate oral hydration [9,15,16]. Patients with EBV require care in a specialized facility
capable of high-level infection prevention [13].

4.6. Public Health Notification and Reporting

A critical operational requirement in the acute care setting is the immediate notification
of local and state public health authorities when high-consequence, travel-associated
infections are suspected, such as those pathogens highlighted in this review. In the US,
disease reporting mandates are dictated by state and local laws; however, all of the primary
pathogens highlighted in this review are classified as Nationally Notifiable Conditions by
the CDC.

Emergency clinicians do not report cases directly to the CDC. Instead, suspected or
confirmed cases must be reported to the local or state health department, which then
securely transmits the data to the CDC via the National Notifiable Diseases Surveillance
System (NNDSS). While routine surveillance pathogens may have standard reporting win-
dows, suspected cases of high-consequence pathogens such as EBV, YF, and Mpox require
immediate, 24 h telephone notification to local health officials to trigger urgent epidemi-
ological investigations and infection control protocols. Furthermore, early engagement
with public health authorities is often a necessity rather than a mere reporting formality for
guidance [17].

5. Special Populations: Pediatrics

Fever is one of the most common presenting symptoms in pediatric EDs in the US.
While most children have self-limited viral illnesses, those who have recently returned
from international travel warrant additional consideration for ISSIs, which can present with
few distinguishing features on initial examination. A 2021 retrospective study by Khan
et al. reviewed a 10-year cohort of febrile children presenting to two pediatric EDs in New
York following international travel and identified important diagnostic predictors to aid
early recognition of ISSIs [6].

Among 353 pediatric patients presenting with fever within 30 days of international
travel, 12% were diagnosed with ISSI. The most common etiologies were malaria (57%),
DENYV (14%), and pathogenic bacteria (30%), primarily due to Salmonella typhi. Geographic
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risk was notable. Most ISSIs occurred in children who had traveled to Africa (57%) or Asia
(27%), often for the purpose of visiting friends or relatives, a demographic known to have
higher exposure risk and lower uptake of preventive measures. Despite the severity of
these infections, nearly one-fifth of affected children had sought prior medical care in the
US but did not undergo diagnostic bloodwork, emphasizing the potential for missed or
delayed diagnosis in non-endemic settings [6].

The study highlights that pediatric travelers often appear well on presentation despite
severe underlying disease. Clinical findings such as fever, headache, and nonspecific
constitutional symptoms may overlap with benign viral illnesses, making a detailed travel
history essential to guide diagnostic testing. The authors recommend that all febrile children
presenting within one month of international travel, especially those returning from Africa
or Asia, undergo complete blood count, blood culture, and liver function testing, with
malaria testing performed if travel to an endemic region is reported. Early identification
of thrombocytopenia and elevated transaminases can serve as critical laboratory clues
suggestive of malaria, DENV, or TF[6].

Children are more susceptible to internationally acquired infections than adults, partic-
ularly when traveling to visit family and friends in endemic regions, due to longer exposure
duration, closer contact with local populations, consumption of local foods and water, and
lack of chemoprophylaxis or age-appropriate vaccinations. Infants and young children also
face heightened risks of severe disease and dehydration due to immature immune systems
and limited physiological reserves [6].

From a systems perspective, this study reinforces the importance of pediatric-specific
ED protocols for the evaluation of post-travel fever, including standardized prompts for
travel history documentation, laboratory order sets based on destination risk, and early
consultation with infectious disease specialists. Educational initiatives targeting clinicians
in pediatric emergency settings are crucial for enhancing recognition and facilitating timely
testing for imported infections. Integrating these tools into electronic health records and
triage workflows can reduce diagnostic delays and prevent adverse outcomes [6].

6. Select Causes of Febrile Illness in Travelers
6.1. Chikungunya Virus

CHIK is an emerging arboviral illness caused by an alphavirus transmitted to humans
primarily by Aedes aegypti and Aedes albopictus mosquitoes (Table 1). Once considered con-
fined to Africa and Southeast Asia, CHIK has expanded globally over the past two decades,
with major outbreaks reported in the Indian Ocean islands, India, Europe, and across the
Caribbean and the Americas. This expansion underscores the disease’s clinical relevance to
returning travelers and the risk of establishment in previously nonendemic regions due to
widespread vector distribution, high levels of viremia in infected individuals, and lack of
population immunity [10,18]. However, for the typical returning traveler, acquisition in
a purely endemic setting is rare. Clinical risk is almost exclusively associated with travel to
regions experiencing active, documented epidemics.

The incubation period of CHIK is typically three to seven days, though it can range
from one to twelve days. Illness is generally self-limiting and death is rare. Clinical mani-
festations vary by age, with distinct patterns observed in pediatric and adult populations.
In adults, acute illness is characterized by abrupt high fever, often exceeding 39 °C and
accompanied by chills and rigors. Severe, bilateral, symmetric polyarthritis affecting the
distal joints begins two to five days after the onset of fever. Other common features in-
clude maculopapular rash, pruritus, lymphadenopathy, myalgias, fatigue, nausea, diarrhea,
and ocular inflammation. Cutaneous manifestations such as diffuse erythema of the face
and trunk, hyperpigmentation, intertrigo, and penoscrotal or perianal ulceration have
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also been described. In most cases, symptoms resolve within 7-10 days; however, a sub-
stantial proportion of patients develop chronic or relapsing arthritis and arthralgias that
persist for months to years. Prolonged CHIK arthritis can mimic seronegative rheumatoid
arthritis, spondyloarthritis, or systemic lupus erythematosus, complicating diagnosis and
management [1,18].

In contrast, CHIK disease in children is often more variable in its presentation. Fever,
rash, and polyarthritis occur in more than half of pediatric cases, but joint pain tends to be
better tolerated and less frequently disabling than in adults. Neurologic and dermatologic
complications are relatively more common in the pediatric population. Encephalitis, febrile
seizures, and acute encephalopathy among hospitalized children have been reported.
Cerebrospinal fluid findings are often unremarkable and neuroimaging reveals nonspecific
abnormalities. Infants, particularly those under six months of age, frequently exhibit
distinctive cutaneous findings such as diffuse erythema, maculopapular rash, peeling, and
vesiculobullous lesions. Other features include peripheral cyanosis without hemodynamic
abnormalities, edema of the extremities, and hyperpigmentation that may persist beyond
recovery [10,18].

Severe or atypical manifestations, though rare, include encephalitis, myocarditis,
hepatitis, Guillain-Barré syndrome, multiorgan failure, and ocular complications. These
are more common among neonates, older adults, and individuals with cardiovascular,
respiratory, or neurologic comorbidities. Hemorrhagic complications are uncommon;
therefore, patients presenting with hemoconcentration, lymphopenia, or thrombocytopenia
should be evaluated for a concurrent dengue infection [10,18].

Vertical transmission can occur, particularly during intrapartum maternal viremia,
and neonatal disease is frequently severe, with neurologic and cardiac involvement. Al-
though data are limited, transmission of CHIK through breastmilk has not been demon-
strated [10,18].

Diagnosis is based on clinical suspicion in travelers from endemic regions combined
with laboratory testing. During the viremic phase, reverse transcription-polymerase chain
reaction (RT-PCR) provides a sensitive and specific means of detection. Serologic assays
detecting IgM (appearing after five to seven days and persisting for up to three months) and
IgG (appearing after two weeks and persisting for years) are widely used; however, these
should be interpreted with caution as CHIK IgM antibodies may cross-react with similar
viruses in the same antigenic complex (e.g., Ross River virus, Mayaro virus). Laboratory
abnormalities may include leukopenia with relative lymphocytosis, mild hepatic enzyme
elevations, and elevated acute-phase reactants [1].

There is no specific antiviral therapy for CHIK, and management is supportive. Ac-
etaminophen is preferred for fever and analgesia, as aspirin carries a risk of hemorrhage
and Reye syndrome. NSAIDs are commonly employed for persistent joint symptoms,
while corticosteroids, chloroquine, and disease-modifying antirheumatic drugs such as
methotrexate may be considered in cases of chronic inflammatory arthritis, although ev-
idence for their effectiveness is limited. Biologic agents, including tumor necrosis factor
inhibitors, are contraindicated in acute infection and may worsen disease. Supportive
care measures such as hydration, rest, antipyretics, analgesics, and physical therapy for
chronic arthritis are central to management. Hospitalization is required for severe disease,
including neurologic involvement, multiorgan dysfunction, neonatal infection, and in
the elderly or those with comorbid conditions. The use of convalescent plasma has been
reported as a potential strategy for treatment and prevention in patients at high-risk for
progression to severe infection. Patients receiving care in endemic areas should be treated
in mosquito-free zones or use repellents to prevent the spread of infection. The risk of
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transmission from an infected patient to a susceptible Aedes mosquito is highest during the
viremic phase (e.g., the first two to six days of illness) [1,18].

Currently, one licensed vaccine exists for CHIK, although promising candidates, in-
cluding virus-like particle vaccines and monoclonal antibodies, are in clinical development
(Table 1). Another vaccine was available but suspended due to concerns about causing
CHIK-like illness in vaccine recipients. Prevention relies on mosquito bite avoidance and
vector control. Recommended personal protective measures include the use of repellents,
insecticide-treated bed nets, and protective clothing. Community-level control of mosquito
breeding sites, such as covering water storage containers, removing standing water, and
managing waste, is essential. For travelers and residents in endemic areas, barriers to
prevention include the ubiquity of Aedes vectors, lack of access to the vaccine or antiviral
prophylaxis therapy, inadequate education during pre-travel health consultation appoint-
ments, inconsistent adherence to mosquito avoidance measures, and frequent misdiagnosis
due to overlap with other febrile and rheumatologic illnesses [1,15]. Co-infections with
DENV or ZIKV further complicate a definitive diagnosis [1].

CHIK represents an important and growing global health threat, with significant
implications for clinicians evaluating febrile travelers. Early recognition and accurate
diagnosis are critical to appropriate supportive management, reduction in unnecessary
therapies, and mitigation of the risk of local transmission [10].

6.2. Dengue Virus

DENYV disease is the most common arboviral infection worldwide. It is caused by
one of four antigenically distinct dengue viruses (DENV-1 to DENV-4) transmitted by Aedes
species mosquitoes (Table 1). Global incidence has nearly doubled in the past three decades,
with an estimated 390 million infections and nearly 100 million symptomatic cases annually.
Half of the world’s population now lives in areas at risk of transmission. Climate change,
rapid urbanization, poverty, migration, and the expansion of competent vectors continue
to drive the spread of dengue. In the US, dengue is most relevant to returning travelers
and to residents of Puerto Rico, the US Virgin Islands, and American Samoa [7]. Sporadic
autochthonous cases have also been identified in Florida and Texas [7,19].

Most infections are asymptomatic, but symptomatic dengue typically presents with
fever, nausea, vomiting, headache, retro-orbital pain, rash, myalgias, arthralgias, and
leukopenia [7]. Rash associated with DENV is a characteristic generalized erythema with
circular areas of sparing and has been described as “isles of white in a sea of red” [1].
Long-term physical, immunological, and cognitive sequelae have been reported, even up
to three years following convalescence. Severe dengue develops in about five percent of
cases and is marked by plasma leakage leading to third spacing and resulting in shock,
coagulopathy, or organ impairment. Atypical presentations are increasing in frequency
and include cardiac manifestations such as conduction abnormalities, myocarditis, and
pericarditis [20]. Warning signs that can predict progression to severe disease include
severe abdominal pain or tenderness, persistent vomiting, mucosal bleeding, fluid accumu-
lation, postural hypotension, hepatomegaly, lethargy, and rising hematocrit with falling
platelet count. High-risk groups for more severe infections include infants, children, preg-
nant individuals, older adults, and patients with comorbidities such as diabetes, obesity,
hypertension, asthma, chronic liver or kidney disease, and coagulopathies [7].

Diagnosis relies on a combination of clinical suspicion and laboratory confirmation.
While RDTs detecting non-structural protein-1 (NS1) antigen and dengue-specific IgM
or IgG antibodies are available, these tests demonstrate variable accuracy (NS1 antigen
RDT sensitivity generally ranges from 60 to 80% with a specificity > 90%). The diagnostic
gold standard during the acute phase is reverse-transcription polymerase chain reaction
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(RT-PCR) or nucleic acid amplification testing (NAAT). Nucleic acid amplification testing
(NAAT) or nonstructural protein 1 (NS1) antigen assays are most sensitive in the first 7 days
of illness. After this viremic phase, IgM detection can provide evidence of recent infection,
although cross-reactivity with other flaviviruses, including ZIKV, may complicate interpre-
tation. In such cases, plaque reduction neutralization testing can sometimes differentiate
DENV from other flaviviruses, though this is rarely available in clinical practice [7].

Treatment remains supportive, as no specific antivirals have demonstrated efficacy in
reducing viremia or complications. APAP is the preferred antipyretic, while NSAIDs should
be avoided due to bleeding risk. Early, aggressive oral hydration is strongly recommended,
particularly in children, as it reduces hospitalization rates. Patients with warning signs,
severe disease, or high-risk features should be hospitalized for careful monitoring, serial
laboratory testing, and prompt initiation of intravenous fluid resuscitation when indicated.
Isotonic crystalloid solutions are preferred for managing shock due to plasma leakage, with
careful titration to avoid fluid overload. Corticosteroids, immunoglobulins, and prophy-
lactic platelet transfusions are not recommended due to a lack of demonstrated benefit.
The typical duration of symptomatic illness is 2-7 days, although recovery from severe
disease may require prolonged supportive care. Untreated severe DENV carries a mortality
rate exceeding 10%, but with timely recognition and appropriate fluid management, case
fatality can be reduced to less than 1% [7,8].

Prevention focuses on both individual protection and community-level vector control.
Travelers to endemic areas should use Environmental Protection Agency (EPA)-approved
insect repellents, wear protective clothing, utilize screened windows, doors, and bed nets,
and eliminate standing water that serves as mosquito breeding sites. Traditional vector con-
trol efforts are challenged by insecticide resistance and sustainability issues, prompting the
development of novel approaches such as genetically modified mosquitoes and Wolbachia-
based interventions, which have demonstrated reductions in DENV transmission and
hospitalizations of up to 80% in field trials [7].

Vaccination represents an important new tool in DENV control. Dengvaxia® (CYD-
TDYV, Sanofi Pasteur, Swiftwater, PA, USA) is the first and only licensed dengue vaccine
in the U.S. and is approved for children aged 6-16 years with laboratory-confirmed prior
infection living in endemic areas. This three-dose, live attenuated tetravalent vaccine
reduces symptomatic and severe disease among seropositive individuals but increases the
risk of hospitalization and severe dengue among seronegative recipients due to antibody-
dependent enhancement (ADE). For this reason, pre-vaccination serologic testing is re-
quired, representing both a barrier to implementation and an unprecedented step in vaccine
policy [21]. Another tetravalent live vaccine, Qdenga (TAK-003, Takeda, Singen, Germany),
is approved for use in more than 40 countries. In contrast to Dengvaxia®, Qdenga (TAK-003)
may be used in individuals 4 years of age and older regardless of prior dengue infection his-
tory [22]. Data suggests strong efficacy, particularly against certain serotypes, and without
the safety concerns associated with Dengvaxia® [23].

Barriers to dengue prevention include the global expansion of Aedes vectors due to
climate change, inadequate housing and water management infrastructure in endemic
regions, insecticide resistance, and the logistical complexity of vaccine roll-out requiring
prior infection documentation. Misconceptions among previously exposed individuals that
past infection provides lifelong immunity further undermine preventive efforts, despite
the risk of more severe disease with secondary infections due to antibody-dependent
enhancement (ADE). Circulation of four antigenically distinct DENVserotypes allows for
sequential infections, and individuals in endemic settings may be infected by different
serotypes on up to four occasions during their lifetime, leading to a more severe infection
secondary to the ADE phenomenon [7].
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DENV infection represents a growing global health challenge with significant implica-
tions for clinicians evaluating febrile returning travelers and populations living in endemic
areas. Early recognition, close monitoring for warning signs, supportive fluid-based man-
agement, and implementation of preventive strategies, including emerging vaccines and
vector control innovations, are critical to reducing morbidity and mortality [7].

6.3. Ebola Virus

EVD is a severe zoonotic infection caused by the Ebola virus (EBOV), a member of the
Filoviridae family (Table 1). EBOV is the most extensively studied filovirus and remains
the principal cause of large-scale outbreaks in humans [13]. The clinical, epidemiologic,
and therapeutic understanding of EVD expanded dramatically following the 2013-2016
West African epidemic, which resulted in more than 28,000 cases and 11,000 deaths. The
disease remains a critical consideration in febrile returning travelers from sub-Saharan
Africa and in healthcare settings with potential exposure to infected patients or body flu-
ids [13]. Although the absolute incidence of EVDamong routine international travelers to
the US is rare, it is included in this clinical framework because it represents the paradigm
for high-consequence pathogens; the failure to immediately recognize and isolate a sus-
pected case carries catastrophic operational and public health implications for frontline
healthcare workers.

Transmission to humans occurs through direct contact with infected animal blood or
tissue and subsequently through human-to-human spread via contact with blood, secre-
tions, or contaminated surfaces. Nosocomial transmission is common in the absence of
strict infection control measures, and traditional funeral practices involving handling of
deceased bodies are a major driver of community spread. Viral persistence in immune-
privileged sites, such as semen, has been documented for over 500 days, representing a rare
but important route of delayed transmission [13].

The incubation period ranges from 2 to 21 days, typically 6 to 10 days, depending on
exposure route and viral load. EVD is not considered seasonal but demonstrates recurrent
regional outbreaks, reflecting sporadic zoonotic spillover events from animal reservoirs [13].

EVD begins as a nonspecific illness characterized by fever, headache, malaise, and
myalgia. Gastrointestinal symptoms typically develop several days later and may lead to
profound dehydration and hypovolemia. Rash, conjunctival injection, and dysphagia are
common, while bleeding manifestations occur in fewer than half of patients, usually as
petechiae, mucosal bleeding, or oozing from venipuncture sites. As the disease progresses,
multiorgan dysfunction may develop, including hepatic injury, renal failure, coagulopa-
thy, and shock. Survivors frequently experience post-Ebola syndrome, characterized by
arthralgia, headache, ocular inflammation, and neurocognitive deficits [13].

Diagnosis is confirmed by quantitative real-time polymerase chain reaction (qQRT-
PCR), the gold standard for detecting viral ribonucleic acid (RNA) in blood or body fluids.
Testing should target at least two distinct genome regions to minimize false negatives
due to viral mutation. Early in the disease course, results may be negative; thus, repeat
testing is recommended if clinical suspicion persists [13]. Rapid immunochromatographic
antigen detection tests (e.g., OraQuick, OraSure Technologies, Bethlehem, PA, USA) are now
available for field triage, offering a sensitivity of approximately 94% and specificity of 100%,
though negative results must always be confirmed with the qRT-PCR gold standard [24,25].

All patients with suspected or confirmed EVD should receive care in a facility capable
of implementing high-level infection prevention and control practices for special pathogens.
Any patient who meets criteria for a person under investigation (e.g., compatible symptoms
within 21 days of exposure in an area with EVD transmission or contact with a known case)
should be placed immediately in a single patient room with a dedicated bathroom and
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restricted access, and managed with appropriate standard, contact, and droplet precautions.
Admission is recommended until infection has been excluded with appropriate diagnostic
testing or an alternative diagnosis fully accounts for the clinical presentation in consultation
with public health authorities [26].

Prompt recognition and supportive care remain the cornerstone of management.
Aggressive rehydration with oral or intravenous fluids, correction of electrolyte distur-
bances, and management of hypoglycemia are essential to reduce mortality. Antipyretics,
antiemetics, and analgesics provide symptomatic relief, and broad-spectrum antibiotics
and antimalarial agents are often administered empirically in endemic regions due to
frequent coinfection. Advanced supportive measures, such as parenteral nutrition, renal
replacement therapy, and oxygen support, are recommended in specialized units [13].

The 2018-2020 outbreak in the Democratic Republic of Congo (DRC) marked the
first use of effective antiviral and monoclonal antibody therapies. The randomized
Pamoja Tulinde Maisha (PALM) trial demonstrated significantly improved survival with
MADb114 (EBANGA™, Ridgeback Biotherapeutics, Baltimore, MD, USA) and REGN-EB3
(Inmazeb®, Regeneron Pharmaceuticals, Tarrytown, NY, USA) compared with remdesivir
or ZMapp [27]. Both monoclonal antibody regimens received regulatory approval and
represent the current standard of care for confirmed EBOV infection [13,28]. Remdesivir,
though less effective, retains utility in combination or for expanded-spectrum coverage.
Early initiation of therapy markedly improves outcomes, highlighting the importance of
rapid diagnosis and referral to specialized Ebola treatment units [13].

Vaccine development has been a major success of the past decade. The rVSV-ZEBOV-
GP (ERVEBO, Merck, Rahway, NJ, USA) single-dose, live-attenuated recombinant vaccine
demonstrated 97.5% efficacy in vaccination trials and is now licensed by the FDA and
European Medicines Agency (EMA) for individuals > 12 months [13,28]. It is the primary
vaccine used in emergency response settings and may also reduce disease severity if
administered within a short window following exposure [13].

Travelers to endemic regions should be counseled on the risk of contact with wildlife
or body fluids, adherence to infection prevention protocols, and avoidance of funeral
attendance. Healthcare and aid workers should ensure full vaccination prior to deploy-
ment, maintain high-level personal protective equipment (PPE) use, and participate in
pre-departure and post-travel monitoring programs. Major barriers to prevention include
delayed recognition of index cases, community mistrust, cultural burial practices, resource
limitations, and challenges in vaccine distribution and cold-chain maintenance [13,28].

6.4. Malaria

Malaria remains a major global health threat, responsible for approximately
500,000 deaths annually, with the greatest burden in sub-Saharan Africa and a dispro-
portionate impact on children younger than five years of age. The disease is caused by
protozoan parasites of the Plasmodium genus, of which P. falciparum accounts for the most
severe disease and mortality. Transmission occurs primarily through the bite of the female
Anopheles mosquitoes; however, rare cases arise from transfusion, congenital spread, and
local outbreaks (Table 1). While endemic transmission was eliminated in the US during
the mid-20th century, approximately 2000 cases occur annually, almost extensively from
travelers from endemic regions [9].

The incubation period of malaria is typically six to seven days but may be delayed
for months. Seasonality plays a role, with the highest transmission during and immedi-
ately after the rainy season, typically May through December in endemic areas. Clinical
presentation varies widely, ranging from asymptomatic parasitemia to severe disease. Com-
mon symptoms include fever, chills, headache, myalgias, malaise, and gastrointestinal
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upset, particularly in children. No specific fever pattern is diagnostic, and malaria is often
misdiagnosed as a non-specific viral illness. Suspicion for P. falciparum should be treated
as a medical emergency, as clinical deterioration or death can occur within 24 to 36 h in
malaria-naive patients [9].

Accurate, species-specific diagnosis is essential for effective management. Bi-
naxNOW™ (Abbott Diagnostics, Scarborough, ME, USA) is an immunochromatographic
test offering a sensitivity exceeding 95% for P. falciparum (though lower for other species)
and a specificity of >99%. However, regardless of RDT results, microscopic evaluation
of Giemsa-stained thick and thin blood smears remains the diagnostic gold standard to
confirm infection and quantify parasitemia [9,29,30].

Treatment is guided by clinical status, infecting species, prophylaxis history, and geo-
graphic region. The WHO recommends artemisinin-based combination therapies (ACTs),
such as artemether-lumefantrine, as first-line treatment for uncomplicated malaria across
all species. In the U.S., intravenous artesunate is the treatment of choice for severe malaria
and should be initiated promptly. If clinical suspicion for malaria is high, empiric treatment
is warranted, particularly in the setting of severe disease or when diagnostic testing is
delayed. Furthermore, patients who developed malaria despite using chemoprophylaxis
should be treated with antimalarial agents different from those used for prophylaxis. If
ACTs are unavailable, alternative regimens include chloroquine or hydroxychloroquine
for chloroquine-sensitive regions, or atovaquone-proguanil, quinine plus doxycycline,
tetracycline or clindamycin, or mefloquine where resistance is documented. Infections
due to P. vivax and P. ovale require additional eradication of dormant hypnozoite stages
with primaquine or tafenoquine, provided glucose-6-phosphate dehydrogenase (G6PD)
deficiency has been excluded [9].

For severe malaria, intravenous artesunate is administered at 2.4 mg/kg at 0, 12,
and 24 h, followed by once-daily dosing until parasitemia falls below 1%, not exceeding
seven days. Blood smears should be obtained every 12 h to monitor parasite density.
If parasitemia is less than 1% at least four hours after the third dose, patients may be
transitioned to a full course of oral therapy, ideally with an ACT [9].

Criteria for admission include severe manifestations (e.g., altered mental status,
seizures, severe anemia, acute kidney injury, acute respiratory distress syndrome, shock,
disseminated intravascular coagulation, acidosis, or parasitemia > 5%), pregnancy, young
age, immunocompromised status, or absence of prior malarial immunity. Supportive care,
including intravenous fluids, antipyretics, and antiemetics, is essential, and hospitalization
should be pursued whenever red flag criteria are met [9].

Pregnant patients represent a uniquely vulnerable group, with higher risks of severe
malaria, maternal complications, and adverse fetal outcomes. ACTs may be used in the
second and third trimesters, while artemether-lumefantrine is considered acceptable in all
trimesters when no alternatives are available. Chloroquine, hydroxychloroquine, and qui-
nine with clindamycin or mefloquine are safe options throughout pregnancy. Primaquine
and tafenoquine should not be used in pregnancy [9].

Clinicians in the U.S. can access expert consultation through the CDC malaria hotline.
This service operates 24 hours a day, 365 days a year and can be reached at 770-488-7788.
The hotline provides real-time guidance on diagnostic interpretation, therapeutic selection,
and management of severe malaria, including coordination of intravenous (IV) artesunate
which is only available in the U.S. through the CDC [31].

Preventive strategies focus on both chemoprophylaxis and vector control. Travelers
should undergo individualized pre-travel risk assessment, including evaluation of itinerary,
destination, and timing relative to the rainy season. Chemoprophylaxis options include
atovaquone-proguanil, doxycycline, mefloquine, chloroquine or hydroxychloroquine (if

https:/ /doi.org/10.3390/ecm3020016


https://doi.org/10.3390/ecm3020016

Emerg. Care Med. 2026, 3, 16

14 of 27

regional sensitivity exists), primaquine, or tafenoquine, with drug choice guided by lo-
cal resistance patterns and patient factors. These medications must be started prior to
travel, continued throughout exposure, and maintained for a defined period post-travel.
In addition, travelers should be counseled to employ insect avoidance strategies such
as insecticide-treated bed nets, permethrin-treated clothing, and repellents containing
20-30% DEET or 20% picaridin. Barriers to prevention include antimalarial drug resis-
tance, medication side effects limiting adherence, the cost of prophylaxis, limited vaccine
availability, the circulation of counterfeit or substandard medications in some regions, and
a frequent misconception among individuals originally from endemic areas. Many such
patients believe they retain lifelong immunity after moving away; however, partial im-
munity wanes over time, leaving them susceptible and still in need of prophylaxis when
returning to endemic regions [9].

A significant recent development is the WHO’s recommendation of RTS,S/AS01
(Mosquirix, GlaxoSmithKline, Rixensart, Belgium), the first malaria vaccine approved
for widespread use, for the prevention of P. falciparum in African children. Although
this represents a major advance, vaccine access remains limited, and chemoprophylaxis
with personal protective measures continues to be critical for travelers. Overall, timely
recognition, accurate diagnosis, empiric initiation of therapy when clinically indicated, and
robust preventive counseling remain essential to reducing the morbidity and mortality of
malaria, particularly among returning travelers [9].

6.5. Monkeypox Virus

Mpox is a zoonotic viral disease caused by monkeypox virus (MPXV), an or-
thopoxvirus closely related to variola virus, the causative agent of smallpox. Its natural
animal reservoir has not been definitively identified, though African rodents and non-
human primates are suspected sources [32-34]. Historically confined to rural regions of
Central and West Africa, Mpox has undergone a rapid epidemiological transformation
since 2022, resulting in widespread human-to-human transmission and large global out-
breaks [32,33]. Genomic and epidemiologic data from recent outbreaks show multiple
co-circulating clades, including Clade I (Congo Basin) and Clade II (West African) [32-35].
The virus spreads primarily through direct skin-to-skin or mucosal contact, most often
during sexual activity, though transmission may also occur via contaminated fomites or
respiratory droplets during prolonged close contact [32,33].

The 2022-2025 outbreaks marked a turning point in the global understanding of this
reemerged pathogen. Once a neglected zoonosis affecting children in rural Africa, Mpox
now sustains transmission in urban centers and across diverse sexual networks. While
early cases predominated among men who have sex with men, more recent transmission
has involved heterosexual contacts and other high-risk populations, disproportionately
affecting marginalized groups [32,33]. From 2022 through 2025, more than 99,000 cases were
reported globally, including over 33,000 in the US. In Africa, 45,652 cases and 1492 deaths
were documented across 12 countries between 2022 and late 2024, with the DRC accounting
for most cases and fatalities [32]. These surges prompted emergency declarations by both
the Africa Centers for Disease Control and the WHO in 2024 to accelerate vaccination,
surveillance, and outbreak response [33]. While historically endemic to rural regions of
Central and West Africa, the disease is currently characterized by distinct epidemic patterns.
Outside of specific, highly interconnected sexual networks, Mpox should not be considered
a high-probability diagnosis in the typical returning traveler unless they are returning from
a region experiencing a documented, active outbreak (such as the ongoing Clade I epidemic
in the DRC and neighboring countries).
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The incubation period typically ranges from 7 to 21 days. Clinical presentation has
evolved from the traditional febrile, disseminated pustular rash to more localized mu-
cocutaneous disease, often involving the anogenital region. Many patients now present
with mild or absent prodromal symptoms [32,33]. Common manifestations include rash,
fever, lymphadenopathy, sore throat, headache, myalgia, back pain, and fatigue. Lesions
progress from macules and papules to vesicles and pustules before crusting over. They may
be painful, pruritic, or ulcerative, and bacterial superinfection can occur [33,34]. Severe
disease, including extensive mucosal or ocular involvement, occurs more frequently in
immunocompromised individuals, particularly those with advanced HIV infection [32,33].
While NAAT remains the diagnostic gold standard, the Cepheid Xpert(R) (Cepheid, Sunny-
vale, CA, USA) Mpox real-time PCR test offers rapid point-of-care evaluation under FDA
Emergency Use Authorization. Returning results from lesion swabs within 40 min, the
assay detects Mpox (clade II) and non-variola Orthopoxvirus deoxyribonucleic acid (DNA)
with a sensitivity of 88.6% to 97.7% and a specificity of 77.4% to 97.4% [36,37].

Clinicians should institute prompt isolation for patients with suspected or confirmed
Mpox to limit nosocomial transmission. In healthcare settings, staff should place affected
patients in a single-patient room with a dedicated bathroom; however, special air handling
is not required. Recommended personal protective equipment consists of gloves, gown,
medical mask, and eye protection, with use of an N95 respiratory during aerosol-generating
procedures. Strict adherence to hand hygiene, appropriate handling of contaminated linens
and waste, and environmental cleaning of high-touch surfaces are essential components of
infection prevention [38].

Most Mpox infections are self-limited and resolve with supportive care. Management
focuses on pain control, skin hygiene, and prevention of secondary bacterial infection.
Antiviral therapy is reserved for patients with severe or progressive disease or at high risk
for complications. Available agents include tecovirimat, brincidofovir, cidofovir, and vac-
cinia immune globulin (VIGIV, Cangene Corporation, Winnipeg, Manitoba, Canada) [34].
Tecovirimat has demonstrated favorable safety and tolerability, though randomized trials
have not demonstrated a significant reduction in time to lesion resolution for Clade I or
II disease [39—41]. Clinical use should therefore prioritize immunocompromised patients,
those with extensive mucosal involvement, or those with ocular, neurologic, or hemorrhagic
manifestations [34,39].

Vaccination remains central to Mpox prevention. The nonreplicating Modified Vac-
cinia Ankara-Bavarian Nordic (MVA-BN, Bavarian Nordic, Hellerup, Denmark) vaccine
(marketed as JYNNEOSor IMVANEX) is recommended for both pre-exposure and post-
exposure prophylaxis [42]. The replication-competent ACAM2000 (Emergent BioSolutions,
Gaithersburg, MD, USA)vaccine is also approved but is rarely used due to adverse event
risks and limited efficacy data in Clade II outbreaks. Real-world studies estimate MVA-BN
vaccine effectiveness at approximately 36-75% after one dose and 66-89% after the full
two-dose series, with breakthrough infections generally milder [34,35,42]. In the U.S., the
CDC recommends two doses of MVA-BN, separated by 28 days, for adults at increased
risk. High-risk populations include men who have sex with men, individuals with multi-
ple recent sexual partners, persons with a recent sexually transmitted infection, or those
engaging in sex in settings associated with Mpox transmission [43].

Public health responses continue to emphasize risk-based vaccination, contact tracing,
health education, and community engagement. Global efforts led by WHO and the Africa
CDC aim to improve vaccine access, reduce hesitancy, and expand diagnostic capacity in
resource-limited settings where disease burden remains highest. Despite progress, barriers
such as vaccine scarcity, cost, and inequitable distribution persist [31,34]. Sustained surveil-
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lance, equitable vaccine allocation, and targeted prevention strategies remain essential to
curbing Mpox transmission and mitigating future outbreaks.

6.6. Typhoid Fever

TF, a systemic infection caused by Salmonella enterica serovar Typhi, and the related
paratyphoid fevers caused by S. enterica serovars Paratyphi A, B, and C, remain major
global public health challenges. These pathogens spread via the fecal-oral route, primarily
through ingestion of contaminated food or water in areas with inadequate sanitation and
hygiene [12,44]. Despite progress in water quality, sanitation, and vaccination in many
regions, enteric fever continues to cause significant morbidity, mortality, and economic
burden, particularly among children in low- and middle-income countries. The disease is
highly endemic in South and Southeast Asia and sub-Saharan Africa, with recent estimates
indicating 9-14 million cases and more than 100,000 deaths annually [12,45-47]. The highest
incidence occurs in children under 15 years, with hyperendemic areas in Bangladesh, Nepal,
and Pakistan exceeding 900 cases per 100,000 person-years [12,46]. Limited diagnostic
capacity, underreporting, and widespread empirical antibiotic use contribute to substantial
uncertainty in global estimates [12,48]. Chronic carriers, often individuals with gallbladder
colonization, serve as persistent reservoirs of infection, facilitating ongoing community
transmission [12,44]. Climate change, rapid urbanization, and antimicrobial resistance
(AMR) are expected to further influence the global epidemiology of TF [12,49].

Following ingestion, S. typhi, a motile Gram-negative bacillus, penetrates the intestinal
epithelium via M cells overlying Peyer’s patches, invades macrophages, and disseminates
through the lymphatic system to the liver, spleen, and bone marrow [12]. The organism’s
virulence factors, including the Vi capsular antigen and type III secretion systems, promote
intracellular survival and systemic spread [12,44]. The incubation period ranges from 7 to
21 days, after which bacteremia produces a gradual onset of fever, malaise, abdominal pain,
and hepatosplenomegaly. Some patients develop rose spots (faint, blanching maculopapu-
lar lesions on the trunk), although these occur in fewer than 10% of cases and may be
difficult to visualize on darker skin tones [12]. Without treatment, disease progression can
result in gastrointestinal bleeding, intestinal perforation, encephalopathy, or sepsis [12,49].

Diagnosis often relies on blood culture, which remains the gold standard despite its
limited sensitivity of 40-80% when compared to a more invasive bone marrow culture.
The low amount of S. typhi in blood and the frequency of previous antimicrobial treatment
are key factors for the low sensitivity of blood culture [12]. Multiple cultures improve
diagnostic yield. Several commercial rapid diagnostic tests exist, though their sensitivity
and specificity remain variable and suboptimal [50]. The sensitivity of PCR for Salmonella
enterica serovar Typhi ranges from 40 to 100% and the specificity ranges from 76.9 to 100%,
contingent on the PCR methodology, target gene, and specimen type [51,52]. Laboratory
findings such as leukopenia, thrombocytopenia, and elevated liver transaminases may
support the diagnosis [53].

Antimicrobial therapy remains the cornerstone of treatment, but rising drug resis-
tance presents a major clinical concern. Resistance to fluoroquinolones, azithromycin,
and third-generation cephalosporins has been increasingly reported, particularly in South
Asia [12,49,50,54,55]. The WHO currently recommends azithromycin, ciprofloxacin, or
ceftriaxone as first-line options, while meropenem is reserved for extensively drug-resistant
(XDR) strains, such as those circulating in Pakistan [12,55]. Supportive care focused on
hydration, electrolyte balance, and management of complications is critical, as is identifica-
tion and eradication of chronic carriage. Ongoing surveillance of local resistance patterns
and robust antimicrobial stewardship programs are essential to slow the spread of resistant
strains [49].
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Vaccination provides the most effective long-term prevention strategy. The WHO
recommends routine administration of typhoid conjugate vaccines (TCVs) for individ-
uals living in or traveling to endemic regions [12,48,49,54]. TCVs such as Vi-TT and
Vi-CRM197 demonstrate high efficacy (approximately 80-85%) and durable protection
across age groups [12,49,54]. Broader adoption of these vaccines could significantly reduce
disease burden and interrupt transmission. Despite strong evidence of efficacy and cost-
effectiveness, global uptake remains limited due to supply constraints, funding challenges,
and gaps in national immunization programs [12,45,49].

Sustained control of TF will depend on a multifaceted approach combining vaccination,
improved water and sanitation infrastructure, enhanced surveillance, and responsible
antimicrobial use. Without renewed investment in these areas, the global community risks
continued resurgence of a disease that remains both preventable and curable.

6.7. Yellow Fever

YF is an acute viral hemorrhagic disease caused by the YF virus (YFV), a flavivirus
transmitted primarily by Aedes aegypti mosquitoes. The virus infects both humans and
non-human primates and remains endemic across tropical regions of Africa and the Amer-
icas. Historically, YF caused devastating epidemics in port cities such as Havana and
New Orleans throughout the 17th to 19th centuries, shaping the early history of tropical
medicine. The vectorial role of mosquitoes was first proposed by Carlos Finlay and later
confirmed by Walter Reed’s team in the early 1900s, leading to widespread mosquito
eradication programs that eliminated urban YF from much of the Americas by the mid-20th
century [14].

The virus was first isolated in Ghana in 1927, paving the way for the development
of the live-attenuated 17D vaccine by Max Theiler in the 1930s, a discovery that remains
the cornerstone of prevention. Despite the availability of an effective vaccine, eradica-
tion has proven impossible because YFV persists in non-human primate reservoirs and
forest-dwelling mosquito populations, maintaining ongoing zoonotic transmission. Dis-
continuation of routine vaccination and the reestablishment of A. aegypti in urban centers
have enabled recurrent outbreaks, particularly in areas with low vaccine coverage [14].

Transmission occurs through three overlapping cycles: sylvatic (jungle), intermediate
(savanna), and urban. In the sylvatic cycle, forest mosquitoes transmit the virus among
wild primates, with incidental human infection occurring in those who work or travel
in forested areas. The intermediate cycle involves transmission between semi-domestic
mosquitoes and both humans and primates in rural settings. The urban cycle, which
poses the greatest epidemic potential, arises when infected travelers introduce the virus
into densely populated areas where A. aegypti is prevalent, leading to rapid human-to-
mosquito-to-human spread. Increasing urbanization, declining vaccination rates, and
global vector resurgence have heightened the risk of re-emergent urban epidemics in recent
decades [14,56].

The incubation period is typically 3-6 days. Clinical manifestations range from mild,
self-limited febrile illness to severe, life-threatening disease characterized by hepatic and
renal failure, coagulopathy, and jaundice, the feature that gives the disease its name. Early
symptoms include fever, chills, headache, myalgia, and nausea. After a brief remission,
approximately 15% of patients progress to a toxic phase marked by recurrent fever, jaundice,
“black vomit” from gastrointestinal hemorrhage, and multiorgan failure. Case-fatality rates
in severe disease range from 20% to 50%, underscoring the need for early recognition and
supportive management [14,56].

https:/ /doi.org/10.3390/ecm3020016


https://doi.org/10.3390/ecm3020016

Emerg. Care Med. 2026, 3, 16

18 of 27

Diagnosis relies on clinical suspicion in travelers or residents from endemic regions
and confirmation through detection of YF-specific IgM antibodies, viral RNA by RT-PCR, or
virus isolation [14,56]. Because many cases occur in remote settings with limited diagnostic
capacity, underreporting remains significant; the WHO estimates that true case counts may
be hundreds of times higher than reported [14]. The gold standard for diagnosing YF is
the laborious plaque reduction neutralization test, which is the most specific serological
test for differentiating flavivirus infections [57,58]. While serologic assays can detect virus-
specific IgM and IgG antibodies, cross-reactivity may occur between antibodies against
other flaviviruses. However, the optimal diagnostic approach usually depends on the
onset of signs and symptoms [5]. NAAT or virus isolation are preferred during the first
several days of illness, but the virus levels wane over time and are unreliable for exclusion
of YF [14,56,58]. The sensitivity and specificity of an NAAT test were >88% and >95%,
depending on the assay and laboratory [59,60].

There is no specific antiviral therapy for YF, and management remains supportive,
focusing on meticulous fluid balance, treatment of coagulopathy, renal and hepatic sup-
port, and prevention of secondary infections [14]. Vaccination and vector control remain
the primary strategies for prevention, with proof of vaccination required for entry into
many countries [14,56,61]. A single dose of the live-attenuated 17D vaccine confers lifelong
immunity in more than 95% of recipients [14]. Rare vaccine-associated viscerotropic and
neurotropic adverse events have been documented, but their incidence remains extremely
low compared with the benefits of immunization [14,56]. The WHO's Eliminate Yellow
Fever Epidemics (EYE) strategy, launched in 2017, continues to promote mass vaccination,
strengthened surveillance, and vector control in high-risk areas [61].

Despite the success of the vaccine, challenges persist. Global vaccine supply remains
limited, routine immunization coverage has declined in several endemic regions, and
rapid urbanization continues to expand the habitat of A. aegypti. These factors, combined
with the persistence of sylvatic reservoirs, make YF a resurgent threat to global public
health [14]. Sustained vigilance, expanded vaccination campaigns, and integrated vector
control management are essential to prevent future outbreaks and protect both endemic
populations and international travelers. Vector control efforts are challenged by the ability
of mosquitoes to develop various resistance mechanisms against insecticides, requiring the
development of different approaches such as genetically modified mosquitoes to suppress
and replace the current population [62,63].

6.8. Zika Virus

ZVD is caused by ZIKV, an arthropod-borne flavivirus closely related to DENV, YF, and
West Nile viruses. Firstidentified in Uganda in 1947, ZIKV was initially confined to sporadic
infections in Africa and Asia until widespread outbreaks occurred across the Pacific from
2007 to 2015 and subsequently throughout the Americas in 2015-2016. The Brazilian
epidemic marked a pivotal moment in global public health, establishing the link between
maternal Zika infection and congenital malformations, most notably microcephaly, and
leading the WHO to declare a Public Health Emergency of International Concern in 2016.
Although transmission has sharply declined since that time, isolated outbreaks continue to
occur in South and Southeast Asia, India, and other tropical regions. In 2023, only seven
ZIKV cases were reported among U.S. international travelers, reflecting the current low
global incidence [11]. Similar to CHIK, the acquisition of ZIKV in a purely endemic setting
is currently very rare for the average traveler. Clinical suspicion should remain low unless
the patient has recently returned from a region with an active, ongoing epidemic.
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ZIKV is transmitted primarily through the bite of infected Aedes aegypti mosquitoes,
which also serve as vectors for dengue and chikungunya. Additional routes of transmission
include vertical transmission from mother to fetus, sexual contact, blood transfusion, and
laboratory exposure, distinguishing ZIKV from most other arboviruses. The American pan-
demic strain originated from the Asian lineage. It spread rapidly through immunologically
naive populations, resulting in infection rates exceeding 60% in some affected communities
during the outbreak’s peak. Although immunity following infection is long-lasting, the
high proportion of asymptomatic cases poses challenges for surveillance and outbreak
detection [11].

The incubation period ranges from 3 to 14 days, with most symptomatic infections pre-
senting as a mild, self-limited illness characterized by maculopapular rash, low-grade fever,
arthralgia, and non-purulent conjunctivitis. Severe complications, although uncommon, are
clinically significant. Neurologic sequelae include Guillain—-Barré syndrome, while congen-
ital Zika syndrome (CZS) represents the most devastating manifestation. CZS encompasses
a spectrum of fetal abnormalities, including microcephaly, intracranial calcifications, cor-
tical thinning, ocular anomalies, and arthrogryposis. The risk of congenital infection is
greatest when maternal infection occurs in the first trimester, and up to 5-14% of infants
born to infected mothers may develop CZS. Long-term neurodevelopmental monitoring is
recommended for all infants with confirmed or suspected prenatal exposure [11].

Diagnosis is based on RT-PCR testing of serum, urine, or cerebrospinal fluid during
the acute viremic phase, generally within the first week of illness [11]. Studies have
shown NAAT sensitivity of 96.1% and specificity of 100% if testing is conducted during
the appropriate window (serum 1-7 days, urine and blood specimens > 2-3 weeks) [64].
Serologic testing for Zika-specific IgM may assist in later diagnosis but is complicated
by cross-reactivity with other flaviviruses, particularly dengue. The laborious plaque
reduction neutralization test is considered the gold standard confirmatory assay and can
help distinguish Zika infection when diagnostic uncertainty persists, with a sensitivity and
specificity of >90% [11,65].

Management is entirely supportive, focusing on rest, hydration, and analgesia. Ac-
etaminophen is preferred for pain and fever control, while NSAIDs should be avoided until
DENYV coinfection has been excluded due to bleeding risk. No specific antiviral therapy or
licensed vaccine currently exists. Multiple vaccine candidates, including DNA, inactivated,
and mRNA platforms, are in various stages of clinical development; however, declining
global incidence has hindered efficacy trials [11].

Prevention centers on the avoidance of mosquito bites and sexual transmission during
and after travel to endemic regions. Travelers should be advised to use EPA-approved
repellents, wear long sleeves and pants, and sleep under insecticide-treated nets. Sexual
precautions are critical. Men with possible exposure should abstain or use condoms for
at least three months, and women for at least two months, following infection or travel to
endemic areas. Pregnant individuals or those planning pregnancy should defer travel to
regions with ongoing transmission whenever possible [11].

Persistent gaps in surveillance, diagnostic capacity, and reproductive health infras-
tructure, particularly in resource-limited settings, continue to impede rapid response to
reemerging arboviral threats. Although the ZIKV pandemic has subsided, the virus re-
mains a potential cause of explosive outbreaks in Aedes-infested regions with susceptible
populations. Sustained investment in vector control, vaccine development, and global pre-
paredness is essential to mitigate the future impact of ZIKV and related emerging infections
in returning travelers.
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Table 1. Summary of Travel-Related Febrile Infectious Diseases.
Pathogen Endemicity Symptoms First-Line Treatment Alternative Treatment Monitoring Vaccine
No specific antiviral agents
Incubation: 3-7 days approved. A . - VIMKUNYA inactivated
. . - i : i i inflammator, palgesms. hepatotoxicity virus-like particle
Worldwide, tropical and (range 1-12 days_) . ) SuPportlYe care: rest, hy_dratlon, For persistent in y with oxcess APAP ike p
subtropical areas in Africa. the Rapid onset of high fever (>39 °C); bilateral, antipyretics and analgesics arthritis: short course NSAIDs: bleeding risk if authorized > 12 years
Chikungunya virus Amerigas Asia, Europe ax; d symmetric, joint pains (APAP), tepid sponge baths. corticosteroids or denoue i's resentg IXCHIQ live attenuated
[66-71] islands in the Indian e}:néi Pacific (may persist for months or years); Avoid: NSAIDs (e.g., ibuprofen)  disease-modifying agents Chrgnic / post-vir'al arthraleia previously authorized
Oceans conjunctivitis, headache, myalgia, nausea, until dengue virus infection (e.g., methotrexate, ma ersiI; + for months or & > 18 years—now suspended
vomiting, mild LFT elevations, maculopapular,  ruled out, low-impact exercises hydroxychloroquine, yp as of 8/22/25 due to safety
pruritic rash sulfadiazine) under years concerns
specialist care
Incubation: 5-7 days
(range 3-10 days)
Three phases: febrile (2-7 days); critical (begins
at defervescence and last 1-2 days);
convalescence or death:
Febrile: may be biphasic; severe headache, Dengvaxia (CYD-TDV) live
retro-orbital pain; bone, joint, or muscle pain; Fluid overload if excessive IV attenuated, tetravalent
generalized erythema or macular or Supportive care: rest, hvdration fluids; occult bleeding if FDA approved 9-16 years
maculopapular rash; and minor hemorrhagic pporty ; A ’ NSAIDs/aspirin used; severe  laboratory confirmed prior
. . . e antipyretics and analgesics . . .
manifestations (e.g., ecchymosis, epistaxis, (APAP), tepid sponge baths dengue monitor for shock, dengue infection. WHO
Dengue virus Worldwide, tropical and bleeding gums, hematuria, petechiae, purpura, Avoid: NSgIDsp & ’ No specific antivirals approved: ~ hemorrhage, organ recommends for seropositive
[15,16,21,22,72,73] subtropical areas or positive tourniquet test) Severe: disease: IV crvstalloids manage clinical manifestations dysfunction. 9-45 years
T in > 100 countries worldwide Critical: may improve or if vascular leakage for plasma leal‘<a e /Zevere and complications Monitor CBC and CMP, Qdenga (TAK-003) live,
may progress to severe disease (e.g., ascites or denp e RBC or §vhole blood hemodynamics attenuated tetravalent ages 4
pleural effusions, hemoconcentration, gue, Avoid NSAIDs/aspirin, and older. Unavailable in

transfusions (not platelets).

Ebola virus
[13,26,74-78]

hemodynamically unstable, shock, and /or corticosteroids due to United States; WHO
hypoproteinemia) increased risk of bleeding recommends 6-16 years with
Convalescence or death: clinically improve, high disease burden
reabsorption of fluid or effusions,
hemodynamic stabilization, confluent rash
with spared areas of skin, “islands of white in
asea of red”, and may be pruritic and
desquamate
Incubation: 8-10 days
(range: 2-21 days) ERVEBO,
Three phases (rVSVAG-ZEBOV-GP) live
Sporadic outbreaks in West, East,  flu-like (“dry”): fever, headache, myalgias, Supportive care plus M lonal antibodies: recombinant vesicular
. N \ : onoclonal antibodies: O
and Central Africa (Democratic arthralgias, chills Inmazeb (REGN-EB3) -OR- stomatitis virus for >1 years

Republic of Congo, Gabon, Ivory
Coast, Republic of Congo,
Sudan, Uganda)

GI (“wet”): nausea, vomiting, diarrhea,
abdominal pain, unexplained bleeding, loss of
appetite

Convalescence or disease progression
(coagulopathies, lymphopenia,
thrombocytopenia, shock) to death

EBANGA (mAb114)) for Zaire
ebolavirus (unknown efficacy
against other spp.)

Supportive care if monoclonal
antibodies unavailable

infusion reactions; supportive
care complications (renal,
hepatic dysfunction)

for outbreak control and
at-risk populations against
Zaire virus (not commercially
available—part of US
stockpile)
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Table 1. Cont.

Pathogen Endemicity Symptoms First-Line Treatment Alternative Treatment Monitoring Vaccine

Incubation: 3-17 days Supportive care

Two phases (14-28 days) Consider antiviral for severe Lesion resolution, secondary JYNNEOS (MVA-BN)
MPOX North America, South America, Prodrome: fever, chills, headache, myalgias, disease or at high risk of Consider in severely ill or bacterial infection, side effects recommended for >18 years

[42,79-84]

Central East, and West Africa,
Australia, Asia

backpain, fatigue, lymphadenopathy

Lesions (1-3 days after symptom onset):
macular, popular, vesicular, pustular then scab
over and desquamation

complications tecovirimat (no
benefit for low-risk groups)
Trifluridine ophthalmic solution
for ocular manifestations

immunocompromised
Cidofovir or brincidofovir

associated with tecovirimat
(nausea, vomiting, abdominal
pain, headache)

pre-exposure in some
high-risk groups and for
post-exposure prophylaxis

Plasmodium spp. (most
common: P. falciparum,
less common: P. vivax,
P. malariae, P. ovale, P.
knowlesi)

[85-90]

Tropical and subtropical regions
Sub-Saharan Africa, Central and
South America, Southeast Asia,
Oceania

Incubation 9-30 days (P. vivax and P. falciparum
10-15 days to weeks to months, P. malariae

28 days)

Continuous cycling or delayed multiplication
in causes periodic relapse over 1-2 years in P.
ovale and 3-5 years in P. vivax

Milder with P. vivax, P. malariae, and P. ovale
Fever, chills, sweats, flu-like illness (headache,
weakness, nausea, vomiting, diarrhea, fatigue,
confusion)

Rapidly progress and may be fatal with P.
falciparum and P. knowlesi

Severe illness: hypoglycemia, severe anemia,
metabolic disturbances, jaundice,
hemoglobinuria, jaundice, encephalopathy,
coma, seizure, renal failure, respiratory
distress, hyperparasitemia

Treatment selection based on
disease classification
(uncomplicated vs severe),
parasitic species, origin of travel,
and exposure to
chemoprophylaxis
Uncomplicated or unknown
species: treat
chloroquine-resistant P.
falciparum until susceptibility
results are available with one of
the following agents:

. Artemether-lumefantrin

. Atovaquone-proguanil

. Quinine

. Mefloquine (last line due
to side effects)

Severe illness (vital organ
involvement):
artemisinin-containing
combination therapy with IV
artesunate therapy followed by
one of the following
artemether-lumefantrine,
atovaquone-proguanil, quinine
plus doxycycline or clindamycin
or mefloquine

Quinine +
doxycycline/clindamycin (older
regimens),
atovaquone-proguanil for some
species/susceptibility patterns.

Supportive care and other
symptom management

Drug specific side effects
Artemether/lemefantrin:
headache, dizziness, pyrexia,
asthenia, GI,

myalgia, arthralgia

sleep disorder, QTc
prolongation

Artemisinin: QTc
prolongation
Atovaquone-prograunil: GI,
headache

Doxycycline: GI,
photosensitivity

Mefloquine: neuropsychiatric
side effects, seizures
Hydroxychloroquine: GI,
headache, blurry vision, skin
rash, pruritic (contraindicated
> 10 days if pre-existing
retinopathy and age < 6 years)

Mosquirix (RTS,S/AS01)
3-dose primary series for

6 weeks to 17 months of age
followed by booster dose

18 months later
Matrix-M/R21 3-dose
primary series for

5-36 months followed by
booster dose 12 months later

Salmonella Enterica
Serotypes Typhi and
Paratyphi A, B, and C
[12,50]

Africa
South Asia
Latin America

Incubation: 7-21 days

Gradual onset of fever, malaise, abdominal
pain, hepatosplenomegaly, rose spots
Progression to GI bleeding, intestinal
perforation, encephalopathy, or sepsis if
untreated

First-line: ceftriaxone
(severe/systemic) or
cefixime/azithromycin for
uncomplicated oral
therapy—choice guided by
regional antimicrobial
resistance.

Fluoroquinolones if susceptible
(increasing resistance in many
regions); TMP-SMX where
susceptible.

Ceftriaxone: biliary sludging,
allergy (penicillin
cross-reactivity rare);
azithromycin: GI upset, QT
prolongation risk.

Oral Ty21a, Vi capsular
polysaccharide (Vi-PS), and
Vi-conjugate typhoid vaccines
(TCV) are available; TCV
preferred for children in many
programs
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Table 1. Cont.

Pathogen

Endemicity

Symptoms

First-Line Treatment

Alternative Treatment

Monitoring

Vaccine

Yellow fever virus
[14,56,91]

Tropical South America,
Sub-Saharan Africa

Incubation: 3-6 days

Phase 1 (infection): symptomatic or minimal
symptoms—backache, chills, fever, headache,
myalgia, nausea, vomiting, loss of appetite,
photosensitivity, prostration

Phase 2 (remission): resolution < 48 h

Phase 3 (12%) (intoxication): around 3-6 days
from onset return of fever, jaundice,
hemorrhagic symptoms from nose, mouth,
ears, eyes, passing via feces or vomit (“coffee
grounds”), jaundice, shock, delirium, coma,
multiorgan failure (liver, kidneys, heart)

No specific antivirals.
Supportive care: rest, hydration,
antipyretics and analgesics
(APAP), tepid sponge baths.
Avoid: NSAIDs due to concerns
for hemorrhagic illness and

No approved antiviral. No

difference in outcomes with use

of investigated antivirals

Supportive care complications
(renal, hepatic dysfunction)

Live attenuated YF-VAXlive,
attenuated vaccine in

>9 months of age

Precaution ages 6-8 months
and > years

Booster not recommended
unless booster dose last dose
of vaccine > 10 years ago and
traveler going to higher-risk
settings based on activities,
duration of stay, location,
and season

Verify country entry rules
prior to travel

Zika virus
[11,92]

Worldwide, periodic outbreaks
in tropical and subtropical
regions Sub-Saharan Africa,
Pacific Islands, Oceania,
Caribbean Islands, Southeast
Asia, North and South America

Incubation: 3-14 days

50-80% asymptomatic or mild clinical illness
(20-50%, up to 7 days): acute onset of fever,
arthralgia, non-purulent conjunctivitis,
maculopapular rash

Other: edema, headache, lymphadenopathy,
myalgias, retro-orbital pain, vomiting

Rare: Guillain-Barré syndrome,
encephalopathy, meningoencephalitis,
myelitis, uveitis, severe thrombocytopenia
Teratogenic (20-30%): microcephaly, brain and
ocular anomalies, fetal loss

No antivirals approved
Supportive care: rest, fluids,
antipyretics (APAP or NSAIDS).
Avoid: NSAIDs until dengue
virus excluded

Guillain-Barré
syndrome-plasma exchange or
IV immune globulin

Fever, arthralgia,
conjunctivitis; major concern
for fetal risk (congenital Zika
syndrome) if infection during
pregnancy with greatest risk
during the first trimester

Not available
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7. Conclusions

For the emergency physician, a structured approach that combines a chronological
symptom timeline, a comprehensive travel and exposure history, and targeted physical
examination findings provides the most effective framework for identifying potentially
severe infections in the febrile returning traveler. This method ensures timely diagnos-
tic testing, appropriate infection control, and early consultation with infectious diseases
specialists—measures essential to improving outcomes and preventing secondary trans-
mission [1]. While federal travel advisories and pre-travel prophylaxis remain critical
upstream public health interventions, persistent systemic gaps in global surveillance and
vaccine accessibility highlight the ongoing need for robust, ED-level clinical preparedness
to manage these emerging threats.
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Abbreviations

The following abbreviations are used in this manuscript:

ACT Artemisinin-based combination therapy
ALT Alanine aminotransferase

AMR Antimicrobial resistance

AST Aspartate aminotransferase

CDC Centers for Disease Control and Prevention
CZs Congenital Zika syndrome

DENV Dengue virus

DRC Democratic Republic of Congo

EVD Ebola virus disease

GBS Guillain-Barre syndrome

G6PD Glucose-6-phosphate dehydrogenase
HRP2 Histidine-rich protein 2

IgG Immunoglobulin G

IgM Immunoglobulin M

v Intravenous

MVA-BN  Modified vaccinia Ankara-Bavarian Nordic vaccine
Mpox Monkeypox virus

NAAT Nucleic acid amplification test

NS1 Dengue nonstructural protein 1 antigen
PCR Polymerase chain reaction

PPE Personal protective equipment

gRT-PCR  Quantitative reverse-transcription polymerase chain reaction
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RDT Rapid diagnostic test

RNA Ribonucleic acid

RT-PCR Reverse-transcription polymerase chain reaction
TCV Typhoid vaccine conjugate

us United States

VER Visiting friends and relatives

VIGIV Vaccinia immune globulin intravenous

Vi-TT Typhoid conjugate vaccine using tetanus toxoid
WHO World Health Organization

XDR Extensively drug resistant

YF Yellow fever

YFV Yellow fever virus
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