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Ebola Virus 
o Family of zoonotic enveloped RNA viruses 

 
o 5 species – Zaire, Sudan, Tai Forest, 

Bundibugyo and Rsoton 
 

 Ebola virus was discovered in 1976 near 
the Ebola River in what is now the 
Democratic Republic of the Congo (Ebola 
Zaire), and simultaneously in Sudan 
(Ebola Sudan) 





Clinical 
 Incubation period: 2 - 21 days, average of about a week. 
 Signs of Ebola include fever (greater than 38.6°C or 101.5°F) and 

additional signs/symptoms such as 
• Severe headache 
• Muscle pain 
• Vomiting 
• Diarrhea 
• Abdominal pain  
• Unexplained hemorrhage 
• Macular erythematous eruption, eventual desquamation 

 Lab 
 Leukopenia, subsequent neutrophilia 
 Thrombocytopenia, increase LFTs, increase coags (DIC) 
 Proteinuria 



Differential Diagnosis 
 Vague nature of patient presentation necessitates broad 

differential diagnosis 
 Consider 

 Malaria 
 Typhoid 
 Bacterial sepsis 
 Leptospirosis 
 Cholera 
 Other viral hemorrhagic fevers (Lassa, yellow fever, dengue, etc.) 



Outbreak in Historical Perspective 
Year 
began 

Country Ebola virus 
subtype 

Duration 
(mos) 

Rep. 
No. 
cases 

Rep. No. 
deaths  

Case 
Fatality 
Ratio 

1976 Zaire (Democratic Republic of Congo) Ebola  3.5 318 280 0.88 
1976 Sudan  Sudan  6.3 284 151 0.53 
1979 Sudan  Sudan  3.7 34 22 0.65 
1994 Gabon Ebola  2.6 52 31 0.60 
1995 Democratic Republic of Congo Ebola  7.8 315 250 0.79 
1996 Gabon Ebola  5.0 60 45 0.75 
1996 Gabon Ebola  8.1 37 21 0.57 
2000 Uganda Sudan  4.7 425 224 0.53 
2001 Gabon & Republic of Congo Ebola  6.6 65 53 0.82 
2001 Republic of Congo Ebola  6.3 57 43 0.75 
2002 Republic of Congo Ebola  4.4 143 128 0.90 
2003 Republic of Congo Ebola  2.3 35 29 0.83 
2004 Sudan  Sudan  3.8 17 7 0.41 
2007 Democratic Republic of Congo Ebola  7.8 264 187 0.71 
2007 Uganda Bundibugyo 5.6 149 37 0.25 
2008 Democratic Republic of Congo Ebola  1.8 32 15 0.47 
2012 Democratic Republic of Congo Bundibugyo  5.9 36 13 0.36 
2012 Uganda Sudan  4.2 11 4 0.36 
2014 Guinea, Liberia, Sierra Leone, Nigeria  Ebola  9.5 4413 2299 0.52 



West Africa 



EVD Cases in West Africa 



EVD Cases in West Africa 





Transmission 

• Spread through direct contact (via broken skin 
or unprotected mucous membranes) with  
–  A sick person’s blood or body fluids, such as 

urine, saliva, feces, vomit, or semen 
– Contaminated objects (e.g., needle-stick) 
– Infected animals (e.g., handling of bushmeat) 

• Not contagious until symptoms appear 
 



Transmission – Hospitals 

• South Africa – demonstration of effectiveness 
of current recommendations 

• Anesthetic assistant Dx’d with Ebola 12 days 
after hospitalization 

• > 300 healthcare personnel exposed to her 
and to index case, no nosocomial transmission 
with standard precautions 

Richards GA, Murphy S, Jobson R, Mer M, Zinman C, Taylor R, et al. 
Unexpected Ebola virus in a tertiary setting: clinical and epidemiologic aspects. 
Crit Care Med. 2000;28:240-4. 



Transmission – Hospitals 

• Several previous US viral hemorrhagic fever 
cases, initially unrecognized, no nosocomial 
transmission 

• Nosocomial transmission in current outbreak 
occurring in settings with inadequate or no 
PPE 



Transmission – Environmental 
Contamination 

• 54 clinical specimens from 26 Ebola cases 
• Virus found in 16 specimens, including saliva, stool, 

semen, breast milk, tears, blood, and skin swabs 
• 33 environmental samples – stethoscope, bed frame, 

chair, food bowl, spit bowl, floor, IV tubing, skin of 3 
attendants – None positive 

• Only 2 extracorporeal specimens positive: MD’s blood-
stained glove, and bloody IV insertions site on patient 

Bausch DG, Towner JS, Dowell SF, Kaducu F, Lukwiya M, Sanchez A, et al. 
Assessment of the risk of Ebola virus transmission from bodily fluids and fomites. 
J Infect Dis. 2007;196 Suppl 2:S142-7. 



Transmission – Household Contacts 

• No infx control precautions 
• 173 household contacts of 27 patients, 

transmission rate 16% (N= 27 positive contacts) 
• Of 78 household contacts reporting no physical 

contact with patients, none were infected 
• Among 95 persons with direct physical patient 

contact, 27 became infected 
• Risk highest after contact with patients’ blood 

Francesconi P, Yoti Z, Declich S, Onek PA, Fabiani M, Olango J, et al. 
Ebola hemorrhagic fever transmission and risk factors of contacts, Uganda. 
Emerg Infect Dis. 2003;9:1430-7. 



Triage Procedures for Travel 
Related Infections 

 Establish procedures to routinely and immediately ask 
any patient with fever about recent travel 

 If patient reports travel within past 21 days to an area 
with EVD transmission: 
 Place in private room w closed door 
 Implement standard, droplet and contact precautions 
 Notify appropriate hospital staff, including Infection Control 
 Minimize number of staff who enter room 
 Interview patient re details on travel history and exposure to 

EVD while in Africa 



Initial Questions to ask the Patient 

 Contact with known or suspected EVD case 
 Work or spend time in a healthcare facility 

where EVD patients cared for 
 Work in a lab where specimens from EVD cases 

were tested 
 Participate in funeral rites or have other 

exposure to human remains in EVD affected 
area 



Criteria for reporting suspect cases to 
NYC DOHMH 

 Travel within 21 days before illness onset to an 
EVD outbreak affected area* and 

 Fever (>38.6o C or 101.5 o F) and  
 Compatible symptoms (e.g. severe headache, 

myalgias, vomiting, diarrhea, abdominal pain, or 
unexplained hemorrhage)  

 
*as defined by CDC: Guinea, Liberia, Sierra Leone, Nigeria (Lagos, 

Port Harcourt), Senegal (Dakar)—list of affected countries may 
change 

http://www.cdc.gov/vhf/ebola/resources/distribution-map-guinea-outbreak.html#areas


CDC 2014 Outbreak Distribution Map 

http://www.cdc.gov/vhf/ebola/resources/distribution-map-guinea-outbreak.html#areas 

http://www.cdc.gov/vhf/ebola/resources/distribution-map-guinea-outbreak.html#areas


Risk for Exposure to EVD  

For patients who have travelled to an affected 
country, are febrile and have clinically compatible 
illness, manage according to risk of exposure to 
EVD while in affected country (according to CDC 
risk stratification) 
 High Risk Exposure 
 Low Risk Exposure 
 No Risk Exposure 





Management of Suspect Cases 
with No Known Risk Exposures 
 Very unlikely to have EVD and more likely to have 

another disease associated with travel to Africa 
 Initial lab evaluation should include CBC w differential, 

chemistries, LFT, coag studies and blood/stool cultures 
 Malaria testing should include at least thin smear every 

12 hours (no fewer than 3), rapid test and/or PCR 
 Encouraging infectious disease consultation 
 If clinical presentation not concerning for EVD, the 

DOHMH will recommend close monitoring for several 
days.  No need for Ebola testing. 



Infection Control 

 At minimum, use standard, contact and droplet 
precautions – including eye protection 
 Additional barrier precautions warranted for LOW or HIGH 

risk case, if increased body fluids (e.g., vomiting) 
 Active monitoring of staff during both donning/doffing 

 Routine laboratory testing for suspect EVD patients 
with No Risk for exposure should be performed 
according to usual and standard protocols 
 NYSDOH revised guidelines for Low and High Risk 

exposure cases  



Testing, Collection and Transport of 
Clinical Specimens 

 Ebola virus detectable by PCR 3-10 days after illness 
onset 
 If < 3 days, may need to repeat testing to rule-out EVD 

 PHL will only accept specimens after approval by the 
DOHMH medical epidemiologist 
 2 plastic tubes (purple top) with minimum volume of 4 ml  
 PHL staff will travel to hospital to package specimen and 

transport to PHL 
 PCR test with 6 hour turn around 
 Will also send blood to CDC for confirmatory testing 



Bellevue as EVD Referral 
Hospital 

 Planning in place to use secure isolation ward  
 Limited to suspect EVD patients with High or Low 

Risk Exposures and either: 
 Clinically stable patient identified at JFK Airport 
 Inter-hospital transfer only if approved by DOHMH 

 All NYC hospitals are expected to be able to: 
 Conduct initial triage and evaluation of any suspect EVD 

patient who presents for care  
 Provide care for all suspect EVD patients who report No 

Risk Exposures 



Suspect EVD reported to 
DOHMH 

Since July 31, 2014 DOHMH has received 64 calls regarding 
suspect EVD cases 
 10 met reporting criteria 

 None with High or Low Risk Exposure; one tested at CDC 
 Alternative diagnoses were made for 7 cases; other 3 

improved 
 Included Malaria (5), Typhoid (1) and UTI (1) 

 54 did not meet reporting criteria 
 18 traveled to EVD area but did not have compatible sx   
 36 no travel or travel to non affected area 

 



MERS 



 



Remain Alert for Potential   
Travel-Related Infections 

 Take travel history on all patients presenting with febrile 
illness, especially in setting of current concerning 
outbreak overseas 
 Consider EVD in patients with febrile illness within 21 

days of travel to affected area in W Africa 
 Consider MERS in patients with pneumonia/ARDS and 

travel to Arabian peninsula in past 14 days 
 Consider H7N9 within 10 days of leaving mainland China 

 Immediate isolation and strict adherence to infection 
control precautions 

 Report suspect case to DOHMH ASAP 
 DOHMH will arrange reference lab testing if indicated 
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