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Disclosure

• The content provided in this webinar is presented by the individual speakers only and does not represent of reflect the 

official policy or position of any portion of the United States Government.

• The content is not meant to be a substitute for medical professional advice, diagnosis, or treatment. The information 

herein should be adapted to each specific patient based on the treating medical professional’s independent 

professional judgment and consideration of the patient’s needs, the resources available at the location from where the 

medical professional services are being provided (e.g., healthcare institution, ambulatory clinic, physician’s office, etc.),

and any other unique circumstances. This information should not be used to replace, substitute for, or overrule a 

qualified medical professional’s judgment.

• No information provided in this presentation is meant to provide specific medical advice.
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Learning Objectives

1. Participants will be able to identify resources for current global outbreaks of High
Consequence Infectious Diseases.

2. Participants will better understand the epidemiological assessment and workup of fever
in a returning traveler.

3. Participants will identify the best practices for laboratory and clinical evaluation of a
returning traveler with a fever.
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Road Map

• Global epidemiology
• Essential history taking
• Diagnostics
• Treatable “Can’t-Miss” diagnoses
• Resources for country specific outbreaks
• Identify-Isolate-Inform: Ebola



8

Why is this topic important?

• Common infections can be fatal, yet they are treatable. 

• Uncommon infections can be transmissible, with the potential 
for considerable public health complications
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Foreign travel is becoming more common

US Bureau of Transportation Statistics
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Most common specific diagnoses

• Malaria (most common cause of death)
• Dengue fever
• Enteric fever (typhoid or paratyphoid)
• Rickettsial (usually tick-borne) infections
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Essential history

• When did the symptoms begin? (likelihood of travel-associated 
fever differs based on the interval since exposure)

• What was the nature of the travel? (country and state-, district-
level specificity, nature of accommodation)

• Activities and exposures? (e.g. insect bites, animal exposure, 
sexual contacts, consumption of water and food)

• Pre-travel vaccinations and malaria prophylaxis? (17% of 
infections have effective preventatives) 
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Essential physical exam

• Vitals for fever, hemodynamic instability
• General appearance for toxicity
• Skin exam, lymphadenopathy
• Skin for rash, petechiae, purpura
• Abdominal for hepatosplenomegaly
• Genital for skin lesions
• Neurological for confusion, lethargy, meningismus
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Initial laboratory tests

• Complete blood count with differential
• Liver enzymes 
• Blood cultures
• Rapid diagnostic test for malaria and blood smear
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Evaluate for malaria

• Malaria is common: it is the cause in 22% of tropical infections 
in the returning traveler, particularly those from Africa

• Malaria is deadly: it is responsible for ~80% of deaths in 
analyses of large databases

• Malaria is treatable: deaths in the US are overwhelmingly due 
to delayed care seeking, missed diagnosis, or inappropriate 
treatment
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How do I know if the patient is at risk for malaria?

• Did the patient travel to a malarious region?
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How do I know if the patient is at risk for malaria?

• Did the patient travel to a malarious region?

WHO, 2021
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How do I know if the patient is at risk for malaria?

• Did the patient travel to a malarious region?

• Web search for “CDC malaria country”
(https://www.cdc.gov/malaria/travelers/country_table/)
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How do I know if the patient is at risk for malaria?

• Did the patient appropriately take malaria prophylaxis?

• All agents require initiation prior to entering 
a malarious area and continuation for a time after leaving

• Web search for “malaria prophylaxis instructions”
This will take you to the relevant part of the CDC Yellowbook

• Even with perfect adherence, no agent is 100%
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Clinical features of uncomplicated malaria

• Non-specific symptoms: fevers, chills, malaise, headache, nausea, 
vomiting, abdominal pain, diarrhea, arthralgias, myalgias

• Common lab abnormalities: anemia, thrombocytopenia, transaminitis, 
hyperbilirubinemia, mild coagulopathy, kidney injury

Clinical features of severe malaria

• Altered mental status, metabolic acidosis, hypoglycemia, severe kidney 
and liver injury, DIC, ARDS, shock
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Diagnosis of malaria

Principle: Turnaround time for testing should be rapid (within hours). If this 
is not possible, the patient should be referred out.

Two main tests:
▪ Blood smear interpretation – Labor intensive and requires considerable 

expertise. Allows identification of parasite species and parasitemia 
quantitation.

▪ Rapid diagnostic tests / Lateral flow tests – Result available in <30 
minutes using blood and test kit similar to COVID-19 antigen tests. 
Excellent positive likelihood ratios. Good negative likelihood ratios. 
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Diagnosis of malaria
• Start treatment
• Smear microscopy for 

definitive species-level 
identification and 
parasitemia quantitation

• Repeat if even marginal 
post-test probability

• Wait for results of smear 
if turnaround time <24 h

• Seek alternative 
diagnoses
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Treatment of malaria

• For Plasmodium falciparum, primarily artemisinin-based regimens

• Therapy can be oral if uncomplicated malaria

• If severe malaria, intravenous artesunate provides the best chance of a 
good outcome. Now available commercially.

Every healthcare system should have a plan, such as in-house stocking of 
anti-malarias (ideal) or pre-arranged drug or patient transfer, which for 
rapid initiation of artemisinin-based treatment of malaria. 
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Other “Can’t-Miss” treatable diagnoses

Enteric fever (Typhoid and paratyphoid)

Epidemiology: Worldwide, but highest incidence in Asia and southern Africa

Presentation: Abdominal pain, fever, chills

Diagnosis: Blood and stool cultures (neither highly sensitive)

Treatment: Ceftriaxone (though antibiotic resistance is increasing)
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Other “Can’t-Miss” treatable diagnoses

Tickborne rickettsial infections

Epidemiology: Worldwide, but highest incidence in sub-Saharan Africa 

Presentation: Varied, but usually fever, headache, myalgias, eschars, 
lymphadenopathy 

Diagnosis: Primarily clinical with empiric treatment of compatible syndromes

Treatment: Doxycycline
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Other “Can’t-Miss” treatable diagnoses

Leptospirosis

Epidemiology: Worldwide, but highest incidence in Asia and South America

Presentation: Fevers, rigors, myalgia, headache, conjunctival suffusion

Diagnosis: PCR of blood or urine (or acute/convalescent serologies)

Treatment: doxycycline or penicillin
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Remember: common infections are common

Don’t forget usual causes of a febrile syndrome:
• Pneumonia
• Bacteremia
• Urinary tract infection
• Influenza
• COVID-19
• Acute HIV
• Secondary syphilis



High Consequence 
Infectious Diseases
(HCID)
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What is this patient at risk for? 

You get paged: 

Please call: 28 year old man 7 days back from visiting family in Uganda 
presenting with fever and diarrhea. 
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What is this patient at risk for? 

Web search “Uganda CDC”
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What is this patient at risk for? 

Web search “Uganda CDC”
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What is this patient at risk for? 

Web search “Uganda CDC”
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If you scroll down…

Cholera, hepatitis A, hepatitis B, malaria, measles, meningitis, rabies, typhoid, yellow fever, leptospirosis, 
schistosomiasis, rickettsiosis, Chikungunya, Dengue, tuberculosis



Ebola Virus Disease 
Epidemiology and 
Clinical Manifestations
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Ebola Virus Disease (EVD) Epidemiology 

Ebola virus disease (EVD) is believed to be a 
zoonotic disease with a bat reservoir

EVD in humans may be caused by four different 
viruses in the genus Ebolavirus, most commonly:

• Ebola virus (species Zaire ebolavirus)  
‒ Recent outbreaks in DRC and West Africa
‒ 70-90% case fatality if untreated
‒ Vaccine (rVSV-ZEBOV, brand name: Ervebo)

• Sudan virus (species Sudan ebolavirus)
‒ Outbreaks in Sudan, Uganda (last in 2012)
‒ ~50% case fatality, no approved vaccine

Ebola virus outbreaks by species since 1976
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Ebola Virus Disease (EVD) Clinical Manifestations 

MGH Region 1 Emerging Special Pathogens Treatment Center

Symptoms
• Fever (70-80% of cases)
• Headache
• Fatigue
• Muscle aches/joint pain
• Vomiting or diarrhea

Disease course
• Incubation period 2-21 days 

(usually 4-17 days)
‒ Not thought to be infectious 

prior to symptom onset

• Early in disease, symptoms are 
nonspecific and major bleeding is 
rare

• In fatal cases, death usually occurs 
~7-10 days after symptom onset
‒ Maximally infectious at that time
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EVD is transmitted through broken skin or mucous membrane contact with body fluids of a person who is 
symptomatic or who has died from EVD

While airborne transmission has not been documented, healthcare workers should take precautions to 
limit generating aerosols and ensure appropriate personal protective equipment (PPE) to prevent this 
possibility.

https://emergency.cdc.gov/coca/calls/2022/callinfo_101222.asp (Accessed: 10/26/22)
https://www.ajicjournal.org/article/S0196-6553(18)30841-1/fulltext (Accessed: 10/28/22)
https://www.usatoday.com/story/news/nation/2014/10/20/cdc-new-protocol/17638161/ (Accessed 10/28/22)

MGH Region 1 Emerging Special Pathogens Treatment Center

Ebola Virus Disease (EVD) Transmission 

• Blood
• Feces/vomit
• Urine
• Tears
• Saliva

• Breast milk
• Amniotic fluid
• Vaginal secretions
• Sweat
• Semen

https://emergency.cdc.gov/coca/calls/2022/callinfo_101222.asp
https://www.ajicjournal.org/article/S0196-6553(18)30841-1/fulltext
https://www.usatoday.com/story/news/nation/2014/10/20/cdc-new-protocol/17638161/
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Ebola Virus Disease Outbreak in Uganda 2022
September 20: Ministry of Health of Uganda 
declared EVD outbreak caused by Sudan virus

MGH Region 1 Emerging Special Pathogens Treatment Center
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Ebola Virus Disease Outbreak in Uganda 2022 (as of 12/8/22)

September 20: Ministry of Health of Uganda 
declared EVD outbreak caused by Sudan virus

MGH Region 1 Emerging Special Pathogens Treatment Center
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Ebola virus disease causes nosocomial outbreaks

MGH Region 1 Emerging Special Pathogens Treatment Center

• During the 2014-2016 Ebola virus disease outbreak in West Africa, the incidence of 
confirmed cases in healthcare workers was 100-fold higher than in the general 
population

• Numerous well-documented, tragic, large clusters were described due to lapses in 
infection control practices

But this can be mitigated with infection control practices

• An unrecognized Ebola virus disease patient potentially exposed 300 health care 
workers in a South African hospital. Only one was infected



Identify, Isolate, Inform
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Have a system to rapidly identify HCID
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Low-Tech/High-Tech: Either Way, Embedding in Workflow 
is Essential

• Educating clinicians on clinical recognition
• Embedded clinical decision support in the 

electronic health record has been demonstrated 
to improve guideline adherence
• In setting of shifting PUI definitions, IC guidelines, 

testing strategies, clinical decision support may be 
even more important

• Design tools with clinician workflow at the center
• Assist in communication between HCPs about 

patient evaluation and status

Kawamoto K, Lobach DF. Clinical decision support provided within physician order entry systems: a systematic review of features effective for changing clinician behavior. 
AMIA Annu Symp Proc. 2003;2003:361-5. PMID: 14728195; PMCID: PMC1480005; Albin JS, Lazarus JE, Hysell KM, Rubins DM, Germaine L, Dugdale CM, Heller HM, 
Hohmann EL, Baugh JJ, Shenoy ES. Development and implementation of a clinical decision support system tool for the evaluation of suspected monkeypox infection. J Am 
Med Inform Assoc. 2022 Aug 29:ocac151. doi: 10.1093/jamia/ocac151. Epub ahead of print. PMID: 36036367.

MGH Infection Control Unit

© 2022 Epic Systems Corporation
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Travel or exposure history

Has the patient had contact with an individual 
with confirmed EVD or traveled to a country with 
Ebola virus transmission within the previous 21 
days?

• If the patient traveled to a country with 
ongoing EVD transmission (DRC or Uganda), 
ask about specific cities/districts visited

• Ask for exact dates of travel

Signs and symptoms

Does the patient have any Ebola-compatible 
symptoms (e.g., fever, fatigue, headache, muscle 
aches, vomiting, diarrhea, or hemorrhage)?

• EVD symptomatology has overlap with 
malaria, which is much more common in 
returning travelers; inquire about use of and 
adherence to malaria prophylaxis and assess 
for malaria

Identify

https://www.cdc.gov/vhf/ebola/clinicians/outpatient-settings/index.html (Accessed 10/26/22)

MGH Region 1 Emerging Special Pathogens Treatment Center

https://www.cdc.gov/vhf/ebola/clinicians/outpatient-settings/index.html
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• Place patient in a private room, preferably enclosed with a private bathroom or covered 
commode, and ensure they are wearing a facility-issued facemask

• Avoid unnecessary direct contact including phlebotomy or other procedures not 
required for stabilization; minimize personnel in the patient’s room as appropriate
‒ If available, employ remote monitoring and communication devices (including 

phones) to evaluate the patient and conduct a further history
• If direct patient contact is necessary, healthcare providers should use appropriate PPE:

‒ Fluid-resistant gown extending to at least mid-calf
‒ Full face shield
‒ A fit-tested N95 respirator if the patient is unstable, vomiting,                           

bleeding, or has diarrhea; otherwise, a medical facemask can be worn
‒ Two pairs of gloves; outer gloves should have extended cuffs

If the patient is in a clinical care setting and is identified to have a travel or exposure 
history AND symptoms potentially compatible with Ebola, isolate the patient immediately.

Isolate

https://www.cdc.gov/vhf/ebola/clinicians/outpatient-settings/index.html (Accessed 10/26/22)
https://www.cdc.gov/vhf/ebola/healthcare-us/ppe/guidance-clinically-stable-puis.html (Accessed 10/26/22)

MGH Region 1 Emerging Special Pathogens Treatment Center

CDC PPE donning and 
doffing guidance

https://www.cdc.gov/vhf/ebola/clinicians/outpatient-settings/index.html
https://www.cdc.gov/vhf/ebola/healthcare-us/ppe/guidance-clinically-stable-puis.html
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Inform

• After a patient with travel or exposure history and symptoms potentially compatible with Ebola 
virus disease has been isolated, inform the relevant health department IMMEDIATELY as well as 
your facility’s local points of contact.

• The health department will provide guidance regarding:
‒ Whether or not the patient should be considered a PUI and if they are a PUI, instructions on 

proceeding with testing for Ebola
‒ If the patient is determined by public health authorities to be a high-risk PUI, they may coordinate 

transfer to a different facility such as an Assessment Hospital, an Ebola Treatment Center, or the 
Regional Special Pathogens Treatment Center (e.g., Massachusetts General Hospital)

https://www.cdc.gov/vhf/ebola/clinicians/outpatient-settings/index.html (Accessed 10/26/22)

MGH Region 1 Emerging Special Pathogens Treatment Center

https://www.cdc.gov/vhf/ebola/clinicians/outpatient-settings/index.html
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Summary

MGH Region 1 Emerging Special Pathogens Treatment Center

• Foreign travel is becoming more common
• Malaria is by far the most frequently fatal tropical infection in a 

returning traveler with a fever
• Have a site-specific plan for malaria testing and treatment
• Use country-specific references to screen for relevant infections
• Identify patients at risk for high consequence infections
• Isolate them immediately and engage enhanced infection 

control practices
• Inform public health officials



Questions?



Scan QR Code to Complete Brief Survey



THANK YOU!


