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Patient Zero 
12-6-2013 2yo child died in Meliandou in 

Guéckédou after contact with bat 



The Timeline 
March 10 2014: 2 Guinean jurisdictions  

In Guéckédou, 8 patients; 3 died 
Families! 

In Macenta, high mortality 
HCWs! 

March 14 investigation; EVD identified 
Spread recognized  

March 10 Liberia 
May 25 Sierra Leone 
Introduced and controlled Nigeria, 
Senegal 

Baize et al.  NEJM April 2014 



Aug 8 “Public Health Emergency of 
International Concern” Announced 

Health systems are fragile and resource limited 
Inexperience in dealing with Ebola outbreaks 
Misperceptions about disease and transmission 
High population mobility 

Cross-border movement of travelers with infection 
Generations of transmission in 3 capital cities  
Many infections among HCWs 

Inadequate infection control practices in many facilities 

http://www.who.int/mediacentre/news/statements/2014/ebola-20140808/en/#  

http://www.who.int/mediacentre/news/statements/2014/ebola-20140808/en/
http://www.who.int/mediacentre/news/statements/2014/ebola-20140808/en/
http://www.who.int/mediacentre/news/statements/2014/ebola-20140808/en/


Global Control 
Strategy 

Early diagnosis 
Contact tracing 
Patient isolation and 
care 
Infection control 
Safe burial 

60% cases in Guinea 





Global Epidemiologic Summary 
Outbreak in Guinea, Liberia, and Sierra Leone 
continues to worsen with widespread 
transmission and recent spread to previously 
unaffected Guinean prefecture of Kankan 

Borders Cote d'Ivoire and on major trade route 
with Mali 

Intense transmission continues in 3 capital cities 
Global total exceeds 10,000 cases  

Approximate 50% mortality 



Mali is Sixth West African 
Country with EVD 



Mali Vulnerable with Porous 
Borders with Guinea 

2yo’s father died in Guinea; grandmother took her by 
circuitous route to Mali 

Nosebleeding and bloody vomiting 
Died in Mali on Oct 24 

WHO reports “The child's symptomatic state during 
the bus journey is especially concerning, as it 
presented multiple opportunities for exposures - 
including high-risk exposures - involving many people” 
43 people quarantined 
UN humanitarian flight service airlifted about 1 ton of 
medical supplies to Mali  
 







Genomic Surveillance  

Sequenced 137 EVD samples 
Compared to previous strains, current outbreak 
strain has 341 fixed substitutions 
Comparing strains within current outbreak 

Single transmission from animal then H2H 
55 single nucleotide polymorphisms 

“Continual mutations could generate more lethal or 
more easily transmitted strain” 

No evidence or historic precedent 

Gire SK, Goba A, Andersen KG, et al.  Science 2014; 
345(6202):1369-72 



Analysis of 3343 confirmed and 667 probable 
Ebola cases through Sept 14 
Key clinical features and time intervals 

Predict timeline 
Improve control efforts 

 





Simultaneous DRC Outbreak 



Key Numbers 
Incubation period: time between infection and 
the onset of symptoms 

Suggests quarantine 
Infectious period: symptom onset to 
hospitalization 

Suggests community impact 
Serial interval: time between disease onset in 
source patient and contact 
Generation time: time between infection in an 
source patient and contact 



These Numbers Inform R 

Incubation period: time between infection and 
the onset of symptoms = 11.4d 
Infectious period: symptom onset to 
hospitalization = 5d 
Serial interval: time between disease onset in 
source patient and contact = 15.3d 
Generation time: time between infection in an 
source patient and contact = 15.3d 



R0: # of secondary cases from one case in 
uninfected population (max) 
 
 
 
 
 
Rt: # of secondary cases during epidemic 

Changes 
When <1, epidemic not sustainable 

Predicts need 



Bleak 

Unless control measures (contact tracing, case 
isolation and management, safe burials, 
vaccine/drugs) improve quickly, thousands of 
cases and deaths each week 
“Endemic in Africa”?? 



MMWR Vol 63, Sept 26 2014. 

CDC’s Projections 



Underreporting 
Conservative 2.5 factor 
Symptomatic persons evade diagnosis and 
treatment 
Laboratory diagnoses not been included in 
national databases 
Deaths from suspected EVD buried without 
diagnosis 



CLINICAL FEATURES 
Ebolaviruses 



Analysis of 3343 confirmed and 667 probable 
Ebola cases through Sept 14 
Key clinical features and time intervals to 
improve control efforts 
 





Bleeding Less Common than 
Most Anticipate 



Simultaneous DRC Outbreak 



MANAGEMENT 
Ebolaviruses 



Diagnosis 
Culture 
Real-time RT-PCR detects virus in 
symptomatic patients 

Blood best 
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Care must be taken to perform any tests with live virus in Level 4 Biosafety containment laboratories, due to the extreme virulence and contagiousness of the disease Large quantities of the Ebola virus are present in the epidermis, due to its high affinity for endothelial cells.  Because of this, skin biopsies present a way of confirming Ebola infection post-mortem for monitoring purposes. Care must be taken to perform any tests with live virus in Level 4 Biosafety containment laboratories, due to the extreme virulence and contagiousness of the disease 



Salivary swabs when blood is difficult to obtain 



Therapy 

Supportive 
Adequate tissue delivery of oxygen 
Nutritional support 
Hydration 

Replace blood, platelets, and clotting factors if 
hemorrhage 
Hyperimmune globulin* 

Prophylaxis in lab or nosocomial accidents 
Used for  

*Qiu X et al.  Sci Transl Med. 2012;4:138ra81 



Pipeline for Therapy 
Zmapp 
TkM-Ebola: interfering 
RNAs target EV RNA 
polymerase L 
AVI-7537 targets EV 
protein VP24 through 
RNA interference 
BCX-4430: adenosine 
analogue  

Warren TK, et al.  Nature. 2014;508:402-5 



Patients Treated in West 

Dr. Kent Brantly, Nancy Writebol and Dr. Rick 
Sacra contracted in Liberia and survived 



Nina Pham is one of 2 nurses infected after 
treating Thomas Eric Duncan 

Discharged from NIH 
Amber Vinson, second nurse 

Doing well at Emory  



Vaccines 

Phase 1 pre-licensure clinical trials 
cAd3-ZEBOV (GSK/NIAID) 

Chimpanzee-derived adenovirus vector with Ebola virus 
gene inserted  

rVSV-ZEBOV (Public Health Agency of Canada, 
license held by NewLink Genetics, IA) 

Attenuated vesicular stomatitis virus with one gene 
replaced by Ebola gene 

WHO et al facilitating expedited evaluation of 
these for safety and immunogenicity data 

January? 



TRANSMISSION IN US? 
Ebolaviruses 



What Do We Know? 
Direct contact with blood through broken skin 
or mucous membranes 
Indirect contact with environments 
contaminated with fluids 

HCWs infected through close contact with patients 
when infection control precautions are not strictly 
practiced 

Burial ceremonies 
60% of cases in Guinea 

 

37 
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First Nosocomial Spread 
Outside Africa 

Nurse’s assistant cared for both priests 
repatriated morbidly ill from Sierra Leone 

These 2 were among 10 evacuations to EU or US 
1 of 30 who cared for these 2 patients 

Sept 30-Oct 6 she had fever before becoming so 
ill she called EMS while on vacation 
No transmission identified 



Tough Questions for Spain 

Why did they repatriate moribund patients? 
Why was nurse not quarantined or at least 
better informed re: significance of fever? 
What went wrong with the PPE?? 

Doffing, training 
 



First Case Diagnosed in US 
Sept 15, 2014 Liberian cared for EVD patient 
Sept 19 traveled from Liberia to Dallas 
Sept 23-24 became ill: F, N/V, abd pain 
Sept 25 10pm ED, reported from Africa, 
discharged with antibiotics 
Sept 28 worse, transported by EMS  
Sept 30 diagnosed 
Two nurses acquired disease 



Tough Questions for Dallas 

Why was first patient not recognized? 
Why were two nurses infected? 

Doffing again implicated 
Why was nurse not better quarantined? 

 



After second nurse, Obama said his administration 
will respond to new Ebola cases "in a much 

more aggressive way,”  



In US 9 Adults Confirmed 
5 medically evacuated 
2 identified in US 

Duncan from Liberia 
Physician from Columbia working in Guinea with 
MSF 

2 nurses exposed to imported case 
4 discharged, 1 died, 3 still hospitalized 

3 survivors received plasma donations from 
Brantly, Zmapp and other experimental treatments 



Message Evolution 
“The initial guidelines used by the CDC worked 

well for many, many years in approaching 
patients who have Ebola in the African setting. 
... With patients here [in the US], we do things 

that are much more aggressive, such as 
intubation. Under those original guidelines, 

[HCWs] had a mask, but their skin and hair were 
exposed. ... We want to [eliminate those 

vulnerabilities] and have essentially everything 
covered.”  

Dr. Anthony Fauci,  





Fear-bola 
Mel Robbins, a CNN commentator and legal 
analyst, coined the US hysteria as “Fear-bola” 
"Fear-bola attacks the part of the brain 
responsible for rational thinking.  It starts with a 
low-grade concern about the two health care 
workers diagnosed with Ebola in Dallas and 
slowly builds into fear of a widespread epidemic 
in the United States." 
Treatment may be education 



Military Medical Strike Team 
Defense Secretary Hagel, responding to an HHS 
request, ordered the Northern Command “to 
compile a team of five doctors, five trainers and 
20 nurses to head to Fort Sam Houston in Texas 
for high-level preparations to respond to any 
additional Ebola cases [in the US].”  



Center for Domestic 
Preparedness in Anniston AL 

 







Page CHIP  
(8447) 

Instruct patient to wear a mask 
and IMMEDIATELY notify 

nurse/intake person to 
IMMEDIATELY escort patient to 
designated private exam room 

with the door closed 





PROTECT 
#1 priority is to protect our staff 

 
• Personal Protective Equipment (PPE) 

• Determining the ensemble  
• Training and Drills 
• 2 person “buddy system” plus 3rd person observer 

• Limiting access to the patient 
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• Detailed procedures 
• Laboratory specimen handling 
• Cleaning and disinfection 
• Waste management 

 
 

PROTECT 
#1 priority is to protect our staff 
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RESPOND 
• Ebola Response Team (ERT) 

• Critical Care/Anesthesia and Emergency 
Medicine (MD/RN) 

• Respiratory therapy 
• DHART 
• Laboratory 

• Orientation 
• Training (PPE and waste management) 
• Team activation system 
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RESPOND 
• Employee Expectations  

• Human Resource FAQs 
• Safety and Medical Monitoring 

• Occupational Medicine protocols 
• Patient care ethical questions  

• CPR 
• Hemodialysis 
• Intubation 
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In Liberia, US forces have been building 
desperately needed treatment centers and 
helping to bring in aid 
Maj. Gen. Gary J. Volesky in charge of troops 
assigned to Ebola response: "I've been told by a 
number of people that the task we face is 
extremely hard. Well, a fairly famous person 
once said hard is not impossible. Together, 
we're going to beat it." 
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