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Ebola virus (EBOV) 

• Group : Group V ((-)ssRNA) 
 

• Order : Mononegavirales 
 

• Family : Filoviridae 
 

• Genus : Ebolavirus  
 

• Species  
– Zaire Ebolavirus (EBOV) 
– Sudan Ebolavirus  
– Tai Forest Ebolavirus  
– Bundibugyo Ebolavirus  
– Reston Ebolavirus  

 

"Ebola virus virion" by CDC/Cynthia Goldsmith 

INTERACTIVE PERSPECTIVE, NEJM 



N Engl J Med 2014;371:1418-25. "Filovirus phylogenetic tree" by ChyranandChloe - Towner JS, et al.  



Pathogenesis 

• enters the patient through mucous membranes, breaks in the skin, 
or parenterally and infects many cell types, including monocytes, 
macrophages, dendritic cells, endothelial cells, fibroblasts, 
hepatocytes, adrenal cortical cells and epithelial cells 

 

• incubation period may be related to the infection route (e.g., 6 
days for injection versus 10 days for contact) 

 

• migrates from the initial infection site to regional lymph nodes 
and subsequently to the liver, spleen and adrenal gland 

 

• lymphocytes undergo apoptosis resulting in decreased 
lymphocyte counts 

 

http://www.cdc.gov/vhf/ebola/hcp/clinician-information-us-healthcare-settings.html 



• Hepatocellular necrosis occurs and is associated with 
dysregulation of clotting factors and subsequent coagulopathy 

 

• Adrenocortical necrosis also can be found and is associated with 
hypotension and impaired steroid synthesis 

 

• trigger a release of pro-inflammatory cytokines with 
subsequent vascular leak and impairment of clotting ultimately 
resulting in multi-organ failure and shock 

http://www.cdc.gov/vhf/ebola/hcp/clinician-information-us-healthcare-settings.html 





Epidemiology 

WHO, Ebola and Marburg virus disease epidemics: preparedness, alert, control, and evaluation 



 

http://www.cdc.gov/vhf/ebola/outbreaks/
history/distribution-map.html 



INTERACTIVE PERSPECTIVE, NEJM 



http://www.who.int/mediacentre/factsheets/fs103/en/ 



http://www.who.int/mediacentre/factsheets/fs103/en/ 









 











































Clinical Manifestations  

• Incubation period  

– 2~21 days (average 8~10 days) 

 

• Symptoms and signs  

– Initial: Fever, chills, myalgias, malaise, anorexia 

– After 5 days: GI symptoms, such as nausea, vomiting, watery diarrhea, 
abdominal pain 

– Other: Headache, conjunctivitis, hiccups, rash, chest pain, shortness of 
breath, confusion, seizures 

– Hemorrhagic symptoms in 18% of cases 

 

• Other possible infectious causes of symptoms 

– Malaria, typhoid fever, meningococcemia, Lassa fever, other bacterial 
infections (e.g., pneumonia)  

 

 



• Lab 

– Leukopenia 

• with lymphopenia followed later by elevated neutrophils and a left shift 

– Thrombocytopenia (50,000~100,000) 

– Elevated Amylase ; pancreatic involve  

– Transaminitis (>1000 IU/L) ; AST>ALT  

– Coagulation 

– Renal abnormalities  

 



http://www.cdc.gov/vhf/ebola/resources/infographics.html 



Transmission 

• Virus present in high quantity in blood, body fluids, and 
excreta of symptomatic EVD-infected patients 

 

• Opportunities for human-to-human transmission 

– Direct contact (through broken skin or unprotected mucous 
membranes) with an EVD-infected patient’s blood or body 
fluids 

– Sharps injury (with EVD-contaminated needle or other sharp) 

– Direct contact with the corpse of a person who died of EVD 

– Indirect contact with an EVD-infected patient’s blood or body 
fluids via a contaminated object (soiled linens or used 
utensils) 

 



• Ebola can also be transmitted via contact with blood, fluids, or 
meat of an infected animal 

– Limited evidence that dogs become infected with Ebola virus  

– No reports of dogs or cats becoming sick with or transmitting Ebola 

 

• Human-to-Human Transmission 

– Infected persons are not contagious until onset of symptoms 

– Infectiousness of body fluids (e.g., viral load) increases as patient becomes 
more ill 

• Remains from deceased infected persons are highly infectious  

– Human-to-human transmission of Ebola virus via inhalation (aerosols) has not 
been demonstrated 

 



INTERACTIVE PERSPECTIVE, NEJM 



WHO, Ebola and Marburg virus disease epidemics: preparedness, alert, control, and evaluation 



WHO, Ebola and Marburg virus disease epidemics: preparedness, alert, control, and evaluation 



http://upload.wikimedia.org/wikipedia/commons/e/e4/Bushmeat_-_Buschfleisch_Ghana.JPG 



Towner JS et al. J. Virol. 2004, 78(8):4330. 



http://www.cdc.gov/vhf/ebola/transmission/human-transmission.html 



Detection of Ebola Virus in Different  
Human Body Fluids over Time 

Ebola 101 for Healthcare Professionals, CDC 

http://www.cdc.gov/vhf/ebola/ppt/ebola-101-cdc-slides-for-us-healthcare-workers.pptx
http://www.cdc.gov/vhf/ebola/ppt/ebola-101-cdc-slides-for-us-healthcare-workers.pptx




EVD Risk Assessment 

**CDC Website to check current affected areas: www.cdc.gov/vhf/ebola  

Ebola 101 for Healthcare Professionals, CDC 

http://www.cdc.gov/vhf/ebola
http://www.cdc.gov/vhf/ebola/ppt/ebola-101-cdc-slides-for-us-healthcare-workers.pptx
http://www.cdc.gov/vhf/ebola/ppt/ebola-101-cdc-slides-for-us-healthcare-workers.pptx


 
CDC, Interim U.S. Guidance for Monitoring and Movement of 

Persons with Potential Ebola Virus Exposure 
2014.10.27  

 







Ebola case-classification criteria, 
WHO  



Case Definitions, CDC 

• Person Under Investigation (PUI): 

– A person who has both consistent signs or symptoms and risk factors 
as follows: 
• Elevated body temperature or subjective fever or symptoms, including severe 

headache, fatigue, muscle pain, vomiting, diarrhea, abdominal pain, or 
unexplained hemorrhage 

AND 

• An epidemiologic risk factor within the 21 days before the onset of symptoms 

 

• Confirmed Case: 

– A PUI with laboratory-confirmed diagnostic evidence of Ebola virus 
infection 

 

http://www.cdc.gov/vhf/ebola/exposure/risk-factors-when-evaluating-person-for-exposure.html




Diagnosis  

http://www.cdc.gov/vhf/ebola/diagnosis/index.html 



• The timing of specimen collection  

 

– Specimens for molecular detection should ideally be taken when a 
patient exhibits symptoms that meet the case definition of EVD 

– If specimens are collected less than 3 days after onset of 
symptoms, additional specimens will be needed if the test result on 
the first specimen is negative 

– The second specimen should be collected at least 48 hours after 
the first specimen 

– Whole blood for serological testing can be collected after 8 days of 
onset of symptoms 

Laboratory Guidance for the Diagnosis of Ebola Virus Disease 
Interim Recommendations, WHO 
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Ebola 101 for Healthcare Professionals, CDC 

http://www.cdc.gov/vhf/ebola/ppt/ebola-101-cdc-slides-for-us-healthcare-workers.pptx
http://www.cdc.gov/vhf/ebola/ppt/ebola-101-cdc-slides-for-us-healthcare-workers.pptx


• For early detection of Ebola virus in suspect or probable cases 

– viral RNA or viral antigen 

 

• Laboratory-confirmed cases must test positive for the presence of 
the Ebola virus 

– virus RNA by RT-PCR 

– Ebola antigen by a specific Antigen detection test 

– IgM antibodies directed against Ebola 

 

• Two negative RT PCR test results, at least 48 hours apart, are 
required for a clinically asymptomatic patient to be discharged 
from hospital 

Laboratory Guidance for the Diagnosis of Ebola Virus Disease 
Interim Recommendations, WHO 





 

• PHYSICAL INACTIVATION 

– moderately thermolabile  

– can be inactivated by heating for 30 minutes to 60 minutes at 60°C, 
boiling for 5 minutes  

– gamma irradiation (1.2 x106 rads to 1.27 x106 rads) combined with 
1% glutaraldehyde  

– moderately sensitive to UVC radiation 

 

http://www.phac-aspc.gc.ca/lab-bio/res/psds-ftss/ebola-eng.php 



• Biosafety recommendations for laboratories conducting 
diagnostic testing for EVD with appropriate biosafety level 4 
(BSL4)/BSL3 facilities  

 

– Virus isolation should be done only in a maximum containment 
BSL4 laboratory 

– The inactivation of specimens, depending on the detection protocol 
used, should be performed under BSL3 conditions 

– For non-inactivated samples, RT PCR and enzyme-linked 
immunosorbent assay (ELISA) testing can be performed at a BSL3 
laboratory 

– If samples have been inactivated (i.e. cell lysis) RT PCR and ELISA 
testing can be performed at a BSL2 laboratory 

Laboratory Guidance for the Diagnosis of Ebola Virus Disease 
Interim Recommendations, WHO 



• Biosafety recommendations for laboratories conducting diagnostic 
testing for EVD without appropriate BSL3/BSL4 facilities  

 

– Specimens for either PCR or ELISA testing should be processed inside 
a Class III biosafety cabinet (glovebox) with current certification in a 
separate laboratory area 

– Following inactivation, specimens can be removed from the glovebox 
and all other procedures performed under BSL2 conditions 

– Use appropriate Personal Protective Equipment (PPE) when handling 
the specimens before inactivation: gloves, fit-tested masks such as 
N95 Respirators and Filtering  Face Piece (FFP) 3, Powered Air 
Purifying Respirators (PAPR) if fit-testing fails, full face shields, and 
disposable impermeable gowns 



http://www.cdc.gov/biosafety/publications/bmbl5/bmbl5_sect_iv.pdf 



에볼라대응 의료기관교육자료(응급센터용), 질병관리본부  



Treatment 
• Supportive care 

– preventing intravascular volume depletion, correcting profound 
electrolyte abnormalities, and avoiding the complications of shock 
• careful hemodynamic monitoring, and intravenous fluid repletion 

requirements may be high (eg, 5 to 10 liters per day) 

• reduced effective arterial blood volume despite extracellular fluid volume 
overload (ie, "third spacing") 

• nutrition support 

• Intensive nursing 

 

– Symptomatic management of fever and gastrointestinal symptoms 
• Avoid NSAIDS 

 

– Multisystem organ failure can develop and may require  
• Oxygenation and mechanical ventilation 

• Correction of severe coagulopathy 

• Renal replacement therapy 

 

 



– evaluated and treated for concomitant malaria 

 

– Empiric antimicrobial treatment 

• vomiting, diarrhea, and/or other signs of severe gastrointestinal 

dysfunction and/or signs of sepsis 

 



• Experimental therapies 

– A "cocktail" of three monoclonal antibodies directed against the 

Ebola viral glycoprotein ("ZMapp") 

 

– whole blood or serum from convalescent Ebola virus disease 

survivors 

• World Health Organization has issued interim guidance 

 

– Other treatment approaches 

• Brincidofovir 

• RNA interference agent (TKM-Ebola) : Tekmira 

• Ribavirin has no in-vitro or in-vivo effect on Ebola virus 

 

http://apps.who.int/iris/bitstream/10665/135591/1/WHO_HIS_SDS_2014.8_eng.pdf


Prevention 

• Quickly identifying and isolating patients with known or 
suspected Ebola 

– Screening patients when they first enter the healthcare system 

– Laying out facilities to make it easier to screen and diagnose 
suspected cases 

– Implementing strict policies for visitation 

– Closely monitoring healthcare workers for fever or other symptoms 

– Implementing effective healthcare worker sickness notification and 
leave policies 

 

• Protecting patients and healthcare workers 

– Good hand hygiene practices 

– Use of appropriate personal protective equipment (PPE) 

– Following safe injection practices and drawing blood safely 

 

 



• Cleaning up safely 

– Performing environmental cleaning and disinfection 

– Managing waste safely and appropriately 

 

• Managing patients safely and compassionately 

– Establishing and following protocols for notifying authorities about 
suspected Ebola patients 

– Safe initial management of suspected Ebola cases while awaiting 
patient transport to another setting 

– Communicating with patients to effectively and compassionately 
educate them about their suspected illness and what to expect 
during their treatment process 

 



Guidance on Personal Protective Equipment To Be Used by Healthcare Workers During 
Management of Patients with Ebola Virus Disease in U.S. Hospitals, Including 

Procedures for Putting On (Donning) and Removing (Doffing), CDC 
2014.10.20 

• key principles 

– Prior to working with Ebola patients, all healthcare workers involved 
in the care of Ebola patients must have received repeated training 
and have demonstrated competency in performing all Ebola-
related infection control practices and procedures, and specifically 
in donning/doffing proper PPE 

 

– While working in PPE, healthcare workers caring for Ebola patients 
should have no skin exposed 

 

– The overall safe care of Ebola patients in a facility must be overseen 
by an onsite manager at all times, and each step of every PPE 
donning/doffing procedure must be supervised by a trained 
observer to ensure proper completion of established PPE protocols 

 



Patient Recovery 
• Case-fatality rate 71% in the 2014 Ebola outbreak  

– Case-fatality rate is likely much lower with access to intensive care 

 

• Patients who survive often have signs of clinical improvement 
by the second week of illness  

– Associated with the development of virus-specific antibodies 

– Antibody with neutralizing activity against Ebola persists greater than 
12 years after infection 

 

• Prolonged convalescence 

– Includes arthralgia, myalgia, abdominal pain, extreme fatigue, and 
anorexia; many symptoms resolve by 21 months 

– Significant arthralgia and myalgia may persist for >21 months  

– Skin sloughing and hair loss has also been reported 

 



해외 격리시설  









국내 상황  

의료기관용 에볼라 대응 관리지침 10.27 , 질병관리본부 



의료기관용 에볼라 대응 관리지침 10.27 , 질병관리본부 



의료기관용 에볼라 대응 관리지침 10.27 , 질병관리본부 





문제점과 앞으로의 과제  

• 의료진 파견 결정시까지 민주적 의사결정 절차 부재  

– 대다수 감염내과 의사들 조차도 대통령의 독단으로 생각 

 

• 국내의 부적합한 격리시설 

 

• 파견 의료진 또는 내/외국인 환자가 발생할 경우 격리와 진단, 치료
에 이르는 과정이 제대로 이루어질지 심히 우려  

– 국가지정격리병원에서 자신의 지정유무조차 모름 

– 질병관리본부는 환자문의에 무책임한 태도로 일관 

– 국가지정격리병원에서 의심환자를 진료할 때 적절한 개인보호장구가 
지급되지 않음  

 

 



• 보건복지부, 질병관리본부에서 10월 27일자로 발표한 [의료기관용 
에볼라 대응 관리지침] – 국가지정격리병원 외 의료기관용 – 에도 
원칙적인 이야기를 나열하고 있을 뿐 개별 의료기관이 개인보호장
구를 어떻게 확보할 수 있을지에 대해서는 나와있지 않으며, 환자이
송시에도 관할보건소의 지시에 따라 국가지정격리병원으로 이송하
라고만 되어있어, 국가지정격리병원 외 의료기관에 환자가 내원했을 
시 큰 혼란이 우려 

 

• 의료진 파견과는 별개로 의심 또는 추정 환자의 식별 및 격리, 진단 
및 치료에 대한 준비를 철저히 해야 하겠고, 이송절차에 있어서도 
실행가능한 구체적인 지침이 마련되어야 하겠다. 특이 지정격리병원 
외의 의료기관에 환자가 내원하였을 경우에 대비한 추가적인 보완
책이 있어야 할 것으로 보임 



    

 

          경청해 주셔서 감사합니다!  


