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Before we get started:

New York Times October 23, 2014: Inside the 
Ebola Ward
• http://nyti.ms/ZJyFWv

Ebola Facts
What do I need to know?

Elizabeth K. Crawford, M.S., PA-C

Director of Academic Education / Assistant Professor

Pacific University School of PA Studies

October 20, 2014

Special thanks to the Centers for Disease Control and Prevention (CDC), 
the World Health Organization (WHO), the United States Department 
of Health and Human Services (DHHS), and the Accreditation Council 
for Continuing Medical Education for providing access to their 
educational materials.  Much of their work is built into this module.
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Objectives

• At the completion of the program, students will be able to:

• Describe the characteristics of the Ebola virus

• Explain the transmission route of the Ebola virus

• Determine who is at highest risk of contracting Ebola

• Identify signs and symptoms of Ebola

• Implement procedures used when a patient might have Ebola

• Discuss how Ebola is diagnosed

• Explain treatment for Ebola

• Prepare for and apply WHO/CDC recommendations to cl inical practice

Ebola: an introduction
• Ebola Virus Disease (formerly known as Ebola hemorrhagic fever, or 

Ebola HF) is one of many known viral hemorrhagic fevers.

• It is a severe, often fatal disease in humans and non-human primates 
caused by infection with Ebolavirus.

Note: Ebola virus disease (EVD) and Ebolavirus are used, sometimes 
interchangeably, by various sources.  For clarity, I will refer to the illness 
as Ebola, and to the virus itself as Ebolavirus.

WiRED Rapid Response Training Module. Ebola.  http://www.wiredhealthresources.net/presentations/58/story.html. Accessed October 23,2014

Ebola: an introduction

• Ebola is very contagious.  Estimates are that only 1 to 
10 virus particles are required to cause infection.

• Infection is transmitted through blood and body fluids, 
as well as tissues of infected people or animals.

• During an outbreak, people at higher risk include 
health care workers, family members, and others who 
are in close contact with sick and/or deceased 
patients.

• Previous outbreaks have been successfully controlled 
through the use of recommended protective 
measures.

WiRED Rapid Response Training Module. Ebola.  http://www.wiredhealthresources.net/presentations/58/story.html. Accessed October 23,2014



10/28/2014

3

Ebola: scope of the problem

• As reported by WHO 
(10/17/2014)

• 9216 cases

• 4555 deaths

*likely underestimated*

• Current CFR in West 
Africa is ~50-70%

• Current CFR in US is 
11% - 1 of 9 patients

Ebola in the United States

1. T.D. – Liberian man diagnosed in Dallas; diagnosed 10/1; died 10/8

2. C.S. – aid worker in Guinea; diagnosed 10/23; mildly symptomatic 
as of 10/24

3. N.P. – RN caring for patient T.D.; diagnosed 10/12; recovering well 
as of 10/24

4. A.V. – RN caring for patient T.D.; diagnosed 10/14; recovering well 
as of 10/24

5. A.M. – media cameraman working in Liberia; arrived in US 10/6; 
discharged 10/22

6. John Doe – working in Sierra Leone; arrived in US 9/9; discharged 
10/19

7. N.W. – aid worker in Liberia; arrived in US 8/5; discharged 8/19

8. K.B. – aid worker in Liberia; arrived in US 8/2; discharged 8/21

9. R.S. – aid worker in Liberia; arrived in US 9/5; discharged 9/22

Ebolavirus

• In Africa, infection has been documented through the handling of 
infected chimpanzees, gorillas, fruit bats, monkeys, forest antelope, 
and porcupines found ill or dead in the rainforest.

WiRED Rapid Response Training Module. Ebola.  http://www.wiredhealthresources.net/presentations/58/story.html. Accessed October 23,2014
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Transmission

• Transmission requires direct contact with infected body fluids.

• This can occur through contact with secretions during care for an 
infected person.

• This can also occur through contact with objects contaminated with 
blood or other body fluids are handled.

• Often, this occurs when patients are treated without use of gloves, gowns, 
masks, or eye protection.

• It can occur frequently in areas with poor access to running water and 
adequate hygiene supplies.

• If instruments are not disposable, they must be sterilized before being used 
again.

WiRED Rapid Response Training Module. Ebola.  http://www.wiredhealthresources.net/presentations/58/story.html. Accessed October 23,2014

Transmission

• Burial ceremonies in which mourners have direct contact with the body 
of the deceased person can also play a role in the transmission of Ebola

• In humans, men who have recovered from the disease can still transmit 
the  virus through their semen for up to 12 weeks after recovery from 
the illness

• The CDC recommends abstinence for at least 3 months after recovery

WiRED Rapid Response Training Module. Ebola.  http://www.wiredhealthresources.net/presentations/58/story.html. Accessed October 23,2014

Transmission

• In Africa, infection has occurred through the handling of infected 
chimpanzees, gorillas, fruit bats, monkeys, forest antelope, and 
porcupines.  

• It is important to reduce contact with high-risk animals including not picking 
up dead animals or handling their raw meat. 

WiRED Rapid Response Training Module. Ebola.  http://www.wiredhealthresources.net/presentations/58/story.html. Accessed October 23,2014
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Transmission: how Ebola is not transmitted

• Air

• Water

• Casual contact
• Shaking hands, hugging, etc.

• Mosquitos

• Dogs and cats
• There have been no reports of dogs or cats becoming sick with Ebola, or of 

being able to spread Ebola to people or other animals

• There is l imited evidence that dogs can become infected with Ebolavirus, but 
there is no evidence that they develop disease, and therefore do not transmit  
Ebola.

Transmission

• The virus is generally able to survive 2-4 hours on a surface, though it 
theoretically may survive up to a few days in a liquid (blood, vomit, 
corpses, etc.) 

• However having a lipid (fatty) envelope makes the viruses fragile

• Chlorine disinfection, heat, direct sunlight (UV light), soaps and 
detergents all destroy the lipid envelop of the virus, thereby killing 
the virus

Pathophysiology

• Ebolavirus targets monocytes, hepatocytes, and vascular endothelial cells

• Monocyte and dendritic cells are quick to be infected leading to 
immunosuppression

• Damage to the endothelial lining of blood vessels and massive release of 
inflammatory cytokines lead to vascular permeability

• Small clots form downstream and shower clots causing ischemia to many 
organs, including brain, liver, kidneys, lungs, intestines, etc.

• DIC then leads to coagulopathy and bleeding.

• Resulting complications include kidney failure, liver failure, severe 
bleeding, delirium, shock, seizures, coma, and death in 50-100% of infected 
patients. 
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Signs and symptoms - overview

• Unfortunately, early symptoms of Ebola are 
nonspecific and can appear as influenza-like 
symptoms such as fever, intense weakness, 
headache, muscle pain, joint pain, chest pain, 
sore throat, cough, dyspnea, and hiccups.

• These symptoms are followed by vomiting, 
diarrhea, stomach discomfort, and decreased 
appetite.

• As the disease progresses, other symptoms 
such as petechial rash, subconjunctival
hemorrhage, ecchymosis, internal and 
external bleeding (eyes, nose, tongue), and 
difficulty breathing/swallowing may develop.

WiRED Rapid Response Training Module. Ebola.  http://www.wiredhealthresources.net/presentations/58/story.html. Accessed October 23,2014

Signs and symptoms - typical

• Fever (greater than 38.6oC or 101.5oF) (87%)

• Severe headache 

• Joint and muscle aches

• Weakness/fatigue (76%)

• Diarrhea (66%)

• Vomitting (68%)

• Abdominal pain

• Unexplained hemorrhage

Signs and symptoms

• Symptoms may appear anywhere from 2 to 21 days after exposure to 
Ebola.

• Patients with fatal disease develop more severe clinical signs early during 
infection and die between 6-16 days of complication (mean 7.5 days)

• Average incubation period is 8-10 days

• Humans are not infectious until they develop symptoms
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Diagnosis

• Diagnosis can be difficult –early symptoms are very non-specific

• HISTORY IS KEY!!!

• If a patient has symptoms of Ebola, and there is a reason to believe 
that Ebola should be considered, the patient should be isolated and 
public health notified.

• Public health will collect samples and test to confirm infection

Definitive diagnosis

Timeline of Infection Diagnostic tests available

Within a few days after symptoms begin

•Antigen-capture enzyme-linked 

immunosorbent assay (ELISA) testing

•IgM ELISA

•Polymerase chain reaction (PCR)

•Virus isolation

Later in disease course or after recovery •IgM and IgG antibodies

Retrospectively in deceased patients

•Immunohistochemistry testing

•PCR

•Virus isolation

Key point: diagnosis

If a patient has symptoms of Ebola, 

and there is a reason to believe that Ebola should be 
considered, 

the patient should be isolated and public health notified.

Supportive therapy can continue with proper protective 
clothing until samples from the patient can confirm the 
diagnosis.
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Source: http://www.cdc.gov/vhf/ebola/pdf/checklist-patients-evaluated-us-evd.pdf Accessed Oct. 14, 2014

Treatment

• Limited to supportive care and treatment of specific symptoms

• Manage hypovolemia with IV fluids

• Maintain perfusion, blood pressure, oxygenation

• Treat pain

• Manage electrolytes

• Provide nutritional support

• Treat secondary bacterial infections and pre-existing comorbidities

• Among patients from West Africa, large volumes of IV fluids have 
often been required to correct dehydration due to vomiting and 
diarrhea

Treatment

• Currently no specific treatment is 
available to cure Ebola

• Several potential vaccines are 
undergoing development and Phase I 
evaluation

• Best treatment is prevention –
Follow WHO guidelines
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Hospital Preparedness - Detection

• Screen patients for symptoms and risk factors for Ebola, 
including fever of greater than 101.5 degrees and travel 
to West Africa (in particular, Guinea, Liberia and Sierra 
Leone). 

• Patients meeting criteria should be immediately isolated 
and tested.

• Conduct periodic checks to confirm screening 
procedures and notification, isolation and personal 
protective equipment (PPE) procedures.

Hospital Preparedness - Protection

• Use CDC-recommended infection control practices 

• Review, implement and drill with first-contact personnel, clinicians, 
ancillary staff, and others as appropriate on:

• Infectious disease procedures and protocols

• Triage techniques and Ebola screening questions

• Disease identification, testing, specimen collection and transport procedures

• Isolation, quarantine and security procedures

• Communications and reporting procedures

• Cleaning and disinfection procedures

Hospital Preparedness - Response

• All staff should know what to do when encountering a suspected 
Ebola patient. 

• Ebola is a nationally notifiable disease and must be reported to public 
health authorities. 

• Ensure hospital is in contact with local/state health department to 
confirm communication strategies. 

• Review plans and protocols, and exercise/test ability to share 
relevant health data.

Source:  American Hospital Association, adapted from Centers for Disease Control and Prevention 

Detailed Hospital Checklist for Ebola Preparedness.  http://www.cdc.gov/vhf/ebola/pdf/hospital-

checklist-ebola-preparedness.pdf Accessed October 15, 2014
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Surgical Protocol for Possible or 

Confirmed Ebola Cases

Source:  American College of Surgeons. https://www.facs.org/ebola/surgical-protocol

Updated October 6, 2014.  Accessed October 16, 2014

• Elective surgical procedures should not be performed in cases of suspected or 

confirmed Ebola. 

• In cases where an emergency operation must be performed this protocol should be 

implemented to minimize risk to hospital personnel. 

• The choice of operative approach (open or MIS) should take into consideration 

minimizing potential hazards to all members of the OR team.

• Although protocols for Personal Protective Equipment (PPE) are in place, there is no 

guideline for operating room personnel and surgical providers.  

• The American College of Surgeons has adapted Centers for Disease Control and 

Prevention recommendations to the OR environment.

Surgical Protocol for Possible or 

Confirmed Ebola Cases

• Surgical Drapes
• AAMI Level 4* drapes should be used

• Instrumentation and Sharps
• Keep sharps to a minimum
• Use instruments, rather than fingers, to grasp needles, retract tissue, and 

load/unload needles and scalpels
• Give a verbal announcement when passing sharps
• Avoid hand-to-hand passage of sharp instruments by using a basin or neutral zone 

that has been agreed upon at the case start
• Use alternative cutting methods such as blunt electrocautery
• Substitute endoscopic surgery for open surgery when possible
• Use round-tipped scalpel blades instead of pointed sharp-tipped blades
• Use elctrocautery preferentially to scalpel for incisions
• No needles or sharps on the Mayo stand
• No recapping of needles
• Use blunt tip suture needles when possible
• Continue “sharps safety” techniques during OR table clean up post-procedure

Source:  American College of Surgeons. https://www.facs.org/ebola/surgical-protocol,  

Updated Oct. 6,  2014.  Accessed October 16, 2014

Surgical Protocol for Possible or 

Confirmed Ebola Cases

• Persons with percutaneous or mucocutaneous exposures to blood, 
body fluids, secretions, or excretions should:
• Stop working and immediately wash affected skin surfaces with soap and 

water
• Mucous membranes (e.g., conjunctiva) should be irrigated with copious 

amounts of water or eyewash solution
• Immediately contact hospital Infectious Disease consultant for post-exposure 

evaluation.

Source:  American College of Surgeons. https://www.facs.org/ebola/surgical-protocol,  

Updated Oct. 6,  2014.  Accessed October 16, 2014
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Health care worker protection

• Isolate infected patients

• STRICT infection control precautions

• Protective clothing

• Fluid-barrier gown + hood*

• Masks (H-95 or PAPR to limit droplet entry around sides – NOT airborne virus)

• Face shield* +/- goggles

• Double gloves

• Waterproof apron that covers torso if Ebola patient has diarrhea or vomiting

• Complete equipment sterilization

• Routine use of surface disinfectant

Source:  Centers for Disease Control and Prevention. 

http://www.cdc.gov/media/releases/2014/fs1020-ebola-personal-protective-

equipment.html,  Updated Oct. 20, 2014.  Accessed October 21, 2014

Principles of PPE

1. Rigorous and repeated training!
• https://www.youtube.com/watch?v=1GNKJL1_ejg (Parkland) 4:01 

• https://www.youtube.com/watch?v=0pdkrgUnebY (North Shore LIJ) 4:14

• NOTE: these videos were produced prior to updated recommendations. Defer to current CDC 
recommendations for further guidance.

2. No skin exposure when PPE is worn

3. Designate area for putting on and taking off PPE

4. Trained observer to monitor PPE

5. Disinfect PPE of visible contamination prior to taking off

6. Disinfect gloved hands between steps of taking off PPE

7. PPE is only ONE ASPECT of Infection Control

Source:  Centers for Disease Control and Prevention. 

http://www.cdc.gov/media/releases/2014/fs1020-ebola-personal-protective-

equipment.html,  Updated Oct. 20, 2014.  Accessed October 21, 2014

Doffing PPE

For more detail, please visit 
Medecins Sans Frontieres (Doctors 
without Borders): Filovirus

Heamorrhagic Fever Guideline, 
2008:

http://www.medbox.org/filovi rus-

haemorrhagic-fever-
guideline/download.pdf
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FAQs – please see CDC handout

1. Are U.S. hospitals ready to care for patients with Ebola virus disease 
(EVD)?

2. What should U.S. hospitals do if they have a patient with suspect EVD?

3. When should patients with suspected EVD in U.S. hospitals be tested?

4. If a patient in a U.S. hospital is identified to have suspected or confirmed 
EVD, what infection control precautions should be put into place?

5. Why do responders in Africa wear so much personal protective 
equipment (that can include full body suits) for this Ebola outbreak when 
CDC says hospitals here could safely manage the care of an Ebola patient 
without a full body suit?

Questions?
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