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2014 Ebola Epidemic, West Africa

• September 18, 2014
– 5833 cases
– 2833 Deaths
50% in the last 3 weeks

Country Cases Deaths

Guinea 965 623

Liberia 3022 1578

Sierra Leone 1753 584

Nigeria 21 8

Senegal 1 0

http://www.afro.who.int/en/clusters-a-programmes/dpc/epidemic-a-pandemic-alert-and-
response/outbreak-news/4279-evd-outbreak-20-september-
2014.html?tmpl=component&print=1&layout=default&page= (Sept 22 2014
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Presentation Notes
Increased 4x in 1 month40% of all infections have occurred in the last three weeksMarch 25, Guinea MoH & WHO report Ebola outbreak in Guinea; March 26, suspect cases reported in LiberiaMid-April – Cases distributed in 6 districts in Guinea, including Conakry (60 cases), and multiple counties in Liberiahttp://www.afro.who.int/en/clusters-a-programmes/dpc/epidemic-a-pandemic-alert-and-response/outbreak-news/4279-evd-outbreak-20-september-2014.html?tmpl=component&print=1&layout=default&page=Genetic analysis shows virus is closely related (97% identical) to Ebola virus variants previously seen in Gabon and DRCMay 25 – Guinea reported 6 new EVD casesMay 28 – Sierra Leone reported 25 suspect and 7 confirmed EVD cases, for the first timeJune 11 – Liberia reported 4 confirmed cases from Lofa county, the first since AprilJuly 20: traveler from Liberia arrived in Nigeria The patient was sick on arrival, taken to a hospital, diedLaboratory confirmed Ebola July 28As of Aug 31, 22 cases (18 confirmed) and 7 deaths had occurred in Nigeria; all had epi links to the index patient10/22 are health care workers>350 contacts traced2 contacts of index escaped contact tracing & infected othersAffected areas: Lagos & Port HarcourtAugust 30: suspect EVD patient in Dakar with recent travel to GuineaLaboratory confirmed Ebola August 31As of Sept 4, 67 contacts under follow-upCDC team currently providing guidance Guinea485 cases  771358 deaths (74%)  494 (CFR 64%)Liberia468 cases   1698255 deaths (54%)  871 (51%)Sierra Leone646 cases  1216273 deaths (42%)  476 (39%)Nigeria	21 cases	7 deathsSenegal	1 case	0 deaths

http://www.afro.who.int/en/clusters-a-programmes/dpc/epidemic-a-pandemic-alert-and-response/outbreak-news/4279-evd-outbreak-20-september-2014.html?tmpl=component&print=1&layout=default&page


Ebola - Background

Courtesy Cynthia Goldsmith, CDC
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Ebola is perhaps the most severe and feared of all viral HFs.  There are approximately six species of Ebola virus with relatively consistent case fatality ratios associated with each virus.Ebola is an RNA virus in the Filovirus family which is derived from the latin root filo for thread referring to their filamentous shapeDerives its name from the Ebola river which is a tributary of the Congo river in northern DRC



History of Outbreaks
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Presentation Notes
The first Ebola virus species was discovered in 1976 in Yambuku, Zaire, along the Ebola River, as shown here in the map on the RIGHT. There were 318 cases, with a case fatality rate of 88%.>20 previous Ebola & Marburg outbreaksIn most outbreaks it appears that there is a single or very few introductions from a zoonotic source into humans followed by nosocomial amplification in a setting of inadequate universal precautions, usually in rural areas of countries where civil unrest has decimated the healthcare infrastructure (Figure 1). The largest outbreak of Ebola HF to date was 425 cases in Uganda in 2000-2001 and, of Marburg HF, 252 cases in Angola in 2004-2005. 
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Presentation Notes
Based on evidence and the nature of other similar viruses, researchers believe that Ebola virus is animal-borne, with bats being the most likely reservoir. 



Clinical Presentation

• Acute onset, typically 4-10 
days after exposure (2-21)

• Non-specific symptoms
– Fever (98%), weakness
– Diarrhea (74%), vomiting, 

abdominal pain

• Hemorrhagic complications 
(<50%)

• Blood loss is not typically 
sufficient to cause death

Personal Observation
Pattyn, S et al. Lancet 1977
Khan, S. et al. JID 1999 S76
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Incubation period of 2-21 daysInfection initially presents with nonspecific symptoms including fever, myalgia, and malaiseFever – 98.1%Weakness – 78%Diarrhea – 74%Headache – 73%Anorexia – 73%N/V – 70%



Human-to-Human Transmission

• Ebola is spread through direct contact (through 
broken skin or unprotected mucous membranes) 
with: 
– A sick person’s blood or body fluids, including but not limited to urine, 

saliva, diarrhea, vomit, and semen
– Contaminated objects (like needles and syringes) 

• A person is infectious when they are symptomatic
• Transmission can be prevented with contact 

precaution



Treatment – Primarily Supportive

• There is no specific anti-viral therapy or 
vaccine approved for use

• Volume Repletion
– Oral rehydration salts
– Historically healthcare workers have been 

reluctant to use intravenous hydration



Outbreak Challenges



Outbreak Challenges – Inadequate 
Basic Healthcare Infrastructure

Courtesy of Tom Fletcher
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Overburdened public health and healthcare systemUnpaid healthcare workersInsufficient numbers of treatment centers/bedsInsufficient medical supplies



Outbreak Challenges:   Health Care 
Workers

Fischer, W. et al Annals 2014
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Insufficient healthcare providersOver 300 healthcare workers have become infected and greater than 120 have died.Inadequate PPE and training



Outbreak Challenges: 
Distrust of Government, Local Resistance

Photo credit: Meredith Dixon

Courtesy of Meredith Dixon
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This is a picture from the vehicle of a contact tracing worker as he voyaged out into a village in Gueckedou district.The vehicle was stopped by men holding wooden sticks and tree trunks across a road and forbidding passage.This negatively impacts the ability to complete 100% contact tracing as well as case identification. 



UNC Response



MSF Ebola Treatment Unit, Gueckedou



Evidence of Improved Outcomes with 
Aggressive Care

• Marburg hemorrhagic fever case fatality rate
– 22% (7/31) in Germany and Yugoslavia 1967
– 87% for all cases of Marburg in sub-Saharan Africa

• Kikwit 1995 Ebola case fatality rate
– 250/315 (79%) died
– Last 25 patients received IVF

• Case fatality rate 14/25 (56%)

Roddy, P. et al JID 2011 S791



Clinical Management of Ebola is 
Supportive, But Aggressive

• Hypovolemia +/- Sepsis 
Physiology
– IV Fluid resuscitation

• Electrolyte abnormalities 
(from GI losses):
– K+, Mg, glucose, HCO3-

• Empiric Therapy
– Antibiotics for possible gut 

translocation
– Antimalarials Case Fatality Rate = 50%
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74% previously



Pre-deployment HCW Training
• Epidemiology of the 

current epidemic
• Principles of infection 

control
– Identification and triage
– Healthcare worker safety
– Interruption of transmission

• Ebola treatment units
• Principles of Ebola therapy



UNC Hospital Preparedness

• Critical issues
– Vigilance
– Infection Control
– Staffing
– Staff training/safety

• PPE
• Process

– Communication

Fischer, W. et al Annals 2014
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David Weber, David Williams, Dalton Sawyer



• Rooms have been 
identified for suspect 
patients

• Designated healthcare 
workers are being trained

• HCW protection exceeds 
CDC and WHO 
recommendations
– Equipment and process

UNC Preparedness – Treatment of 
Suspect Cases

Fischer, W. et al Annals 2014
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Patients with known or suspected Ebola will be placed on Special Contact/Airborne precautions.HCP will wear scrubs under their PPEWe plan to use the following PPE:  Double gloves, full body suit (use standard isolation gown until full body suit available), blue cover gown, N95 respirator, GogglesAll PPE is disposable and will be doffed in the anteroom and placed in a hazardous waste bagA RN (or other trained person) monitor to aid in proper donning and removal of PPE outside the room of any patient with possible EbolaHCP with any open skin lesions or non-intact skin are prohibited from caring for a patient with known or suspected EbolaAn Ebola care team will provide initial care of patients with known or suspected EbolaAll HCP participating in care of an Ebola patient will self-monitor themselves for 21 days after last providing care for signs and symptoms of Ebola (provided there has been no breech of PPE)HCP who have possible skin/mucous membrane exposure to blood or other potentially infectious fluids from a patient with Ebola will be placed on Administrative Furlough for 21 days.  They will be contacted 2x per day to assess their health.  Students are NOT permitted to provide care to a patient with known or suspected Ebola.  All HCP are expected to provide care to patient with known or suspected Ebola if needed.  



Exponential Growth

Gomes, M. et al. Plos Currents Outbreaks 2014



There is HOPE
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