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ABSTRACT 

EVD or Ebola viral disease is a deadly haemorrhagic disease spread by 

Ebola virus and was commonly found in the African province. This 

review article is an attempt to gather information on Ebola by 

highlighting pathogenesis, transmission, symptoms of the disease and 

other factors from various sources and compile it. Human and non-

primates are commonly affected by this virus and the main carrier of 

this virus is the fruit bat. It is spread from one person to another by 

contact with body fluids, blood and tissues of animals. During outbreak 

the virus spreads quickly within healthcare such as clinicians and other 

personnel They contain single stranded RNA genomes and contains 

seven genes. Virus remains in the body of immunologically advantaged sites and these sites 

are the ones where they survive even after it is cleared from other place in the body, like 

testes, placenta, CNS especially CSF, interior of eyes etc. Virus evade the immune system by 

inhibiting the early steps of neutrophil activation Drugs are being developed to treat EVD 

work by stopping the virus from making copies of itself. Survivors suffer from health issues 

after recovery from Ebola. 
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INTRODUCTION 

Ebola is a viral haemorrhagic deadly disease, caused by Ebola viruses (WHO 2014), 

occurring primarily on the African continent and is also known as EVD or Ebola Virus 

Disease. EVD mostly affects human and non-human primates like chimpanzees, gorillas etc. 

This disease was first identified in 1976 at Ebola river, situated in a village at Yambuku 
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(Democratic Republic of Congo) (WHO 2014). Since then, the virus started  infecting people, 

leading to outbreaks in African countries. Ebola outbreaks occur sporadically in sub- Saharan 

Africa. WHO reported about 24 outbreaks between 1976-2012 resulting in about 1,590 

deaths. Among the 24 outbreaks, the largest epidemic was the one that occurred in West 

Africa on December 2013, reporting about 28,646 cases and 11,323 deaths (WHO 2019, 

CDC 2014). After the continuous outbreaks, WHO declared Ebola outbreak, a health 

emergency (Grady D et al 2019). 

 

Classification 

Genera Ebolavirus was classified as the species of Filovirus, which is now an outmoded 

species. The various group that are thought to cause Ebola within the genus Ebola virus are: - 

1. Ebola virus- Zaire ebolavirus- ZEBOV. 

2. Bombali virus- Bombali ebolavirus-BOMV. 

3. Bundibugyo virus- Bundibugyo ebolavirus- BDBV. 

4. Tai Forest virus- Tai Forest ebolavirus- TAFV. 

5. Reston virus- Reston ebolavirus- RESTV. 

6. Sudan virus- Sudan ebolavirus- SUDV. 

 

Of these only Ebola, Tai Forest, Sudan and Bundibugyo cause disease in humans, Bombali in 

bats and Reston in other primates and pigs. 

 

Structure 

Ebola Virus are generally about 80 nm in diameter and 970 nm in length. They may be 

cylindrical or tubular and contain a viral envelope, a matrix and nucleocapsid components. 

Virus appears to be ling, filamentous or sometimes U- shaped, 6- shaped or even circular. 

They contain a virally encoded glycoprotein (GP) spikes of 7-10 nm. These glycoproteins 

contain carbohydrate chains known as glycans that are covalently attached to their 

polypeptide side chains, which is responsible for the entry into new host cells. The outer 

envelope is derived by the budding of domains of host membrane. They contain single 

stranded RNA genomes (Pringle CR 2005) and contains seven genes. 
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b0009905-ebola-virus-structure-illustration-3. 

 

Life cycle 

The lifecycle is thought to begin by attaching to a specific surface receptor called C-type 

lecithins or integrins. The attachment is followed by the fusion of viral envelope with cellular 

membranes (Misasi J 2014). The virions then travel to the lysosomes and endosomes where 

the cleavage of the envelope takes place, thus helping it to bind to cellular proteins, thereby 

fusing with the internal cellular membranes (Misasi J 2014). RNA polymerase which is 

encoded by the L-gene, uncoats the nucleocapsid partially and transcribes the genes, which 

are then translated into structural and non-structural proteins. Replication of the genome 

results in the full-length, positive strand antigenomes which are further transcribed into 

negative strand virus progeny (Lejnik J 2011). The newly synthesized genomes and structural 

proteins self-assemble and accumulate inside of the cell membrane. Cellular membrane is 

gained by the virions from the cell from which they bud. The cycle is then repeated. 

 

Pathophysiology 

Ebola viruses can replicate very efficiently in many cells, thereby producing large no. of 

viruses in monocytes, macrophages, dendritic cells, liver cells, fibroblasts and cells of the 

adrenal gland (Ansari A 2014) As a result of replication high levels of inflammatory signals 
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are generated, leading to a septic state.
[10]

 Ebola virus is thought to infect the human cells 

through breaks in the skin or through contact with mucous membrane (Fink DJ 2014). 

Further invasion it targets the various immune cells. Virus is further carried to the nearby 

lymph nodes where further reproduction takes place and then enters the blood stream and 

lymphatic system further spreading to the whole body (Fink D J 2014). Since virus infects the 

macrophages, it causes programmed cell death (Chippaux 2014). Later programmed cell 

death occurs in WBC, especially lymphocytes leading to low concentration in the blood 

causing a weakened immune system. 

 

After three days of exposure endothelial cells get infected resulting in their break down 

leading to blood vessel injury. The main cause of this breakdown is due to the synthesis of 

glycoproteins by the virus, thereby reducing the availability of integrins causing liver 

damage, resulting in defective blood clotting. Blood volume reduces in patients in such a way 

that it causes shock and swelling (Kubl A et al 2012). Virus evade the immune system by 

inhibiting the early steps of neutrophil activation. Ebola viral proteins also interferes with the 

ability to produce and respond to α, β, γ interferons (Ramanan P et al, CDC 2014). 

 

 

www.virologyj.biomedcentral.com 

http://www.virologyj.biomedcentral.com/
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Transmission 

Fruit bats are known to be the natural carrier (WHO 2014) Animals may get infected when 

they consume fruits partially eaten by the bat. Initially Ebola virus spreads to people only 

through direct contact with body fluids, blood and tissues of animals such as fruit bat or non- 

human primate, which is known as spill over event. Spread will also occur from the items 

recently contaminated with the body fluids (WHO 2014). Ebola virus will spread to other 

people through direct contact with body fluids (urine, tears, semen, saliva, breast milk), 

faeces, vomit of the sick or the dead, by touching the body fluids directly or indirectly 

(infected clothes, bedding and other medical equipment) and virus enters the next host 

through broken skin or mucous membrane present in the eyes, open wounds, cuts , abrasions, 

nose or mouth. It is able to survive in a dried state for a few hours (Osterholm et al 2015, 

CDC 2014). 

 

EVD is also transmitted through sexual contact (oral, vaginal, or anal sex) with the sick 

person or the one who has already recovered from the illness. Virus remains in body fluids 

like semen from about three months to one year even if they do not have symptoms of illness. 

Evidence of Ebola spread through vaginal fluids is not yet reported. 

 

Dead bodies are considered to be infectious and hence acre should be taken while performing 

rituals and also while embalming the body (CDC 2014). Risk infection also occurs in the case 

of health care workers (Jone R M, Brosseau 2015) especially when they do not work with 

protective clothing or while handling contaminated objects (Jone R M, Brosseau 2015). The 

actual risk of airborne transmission in Ebola is very low (Gatherer D 2014). 

 

Ebola is not transmitted through water and food, but can be spread through handling or 

consumption of wild animals (bush meat) infected with Ebola. Mosquitoes and other insects 

do not transmit Ebola (Jone R M, Brosseau 2015). 

 

Persistence 

Virus remains in the body of immunologically advantaged sites and these sites are the ones 

where they survive even after it is cleared from other place in the body, like testes, placenta, 

CNS especially CSF, interior of eyes etc. Researchers are finding, how long the virus stays 

among the Ebola survivors. During outbreak the virus spreads quickly within healthcare such 

as clinicians and other personnel. Always the instruments like needles and syringes used must 

be of disposable type, or must be sterilised properly before use. Ebola viruses can also 
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survive on surfaces like countertops, doorknobs etc for several hours and several days at room 

temperature. Disinfection must be performed only using hospital grade disinfectants (CDC 

2014). 

 

Symptoms and Signs 

Signs and symptoms do not start developing as soon as the person is infected and this period 

is known as the incubation period. Spread to other people occurs only after they develop 

symptoms. EVD has the almost the similar symptoms to influenza (flu), malaria or typhoid 

fever and may be mistaken for these diseases. It is a very rare but severe and deadly disease. 

The length of time between exposure to the virus and the (incubation period) development of 

symptoms appear anywhere from 2 to 21 days and typically 4 and 10 days after contact the 

virus. The illness progresses from ‗dry‘ symptoms like fever (38.3
o
C or 101

o
 F) (Magil A 

2013), aches (head ache, throat (Brown C S et al 2017)), pain (chest, muscular, joint, 

abdominal) and fatigue and then finally progresses to ‗wet‘ symptoms such as diarrhoea and 

vomiting. Along with these primary symptoms are include unexplained haemorrhaging, 

bleeding or bruising. Later secondary symptoms include red eyes, skin rash and hiccups 

(Sharma N Cappell M S 2015, GoeijenbierM et al 2014). Severe vomiting and diarrhoea may 

lead to dehydration (Hoenen T et al 2006). Shortness of breath and confusion also occurs 

(Haas CN 2014). In most of the cases development of maculopapular rash (a flat red area 

covered with small bumps) is observed seven days after the appearance of symptoms. 

 

Internal and external bleeding is observed in some patients (WHO 2014) and begins after five 

to seven days of the first symptoms appear (Simpson DI 1977). Sites of needle punctures and 

mucous membrane bleeding is common in about 45% cases (Medscap 2012), leading to 

blood loss through stool, vomit, and coughs (Ministry of Health and Longterm care 2014) and 

decreased blood clotting is also seen. Haematomas, purpura etc are seen around needle 

injection sites (Feldmann H Geisbert TW 2014). Bleeding into the gastrointestinal tract is yet 

another complication found as a result of Ebola. 

 

Recovery and Death 

Recovery from EVD depends on good supportive clinical care and the patient‘s immune 

response. It begins between 7 and 14 days after the symptoms appear. Researches show that 

survivors of Ebola virus infection have antibodies that can be detected in the blood up to 10 

years after recovery (MEDSCAPE 2012). Survivors are thought to have some protective 

immunity to the type of Ebola that sickened them. Survivors may experience side effects after 
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their recovery such as ongoing muscular and joint pain, muscle aches, eye and vision 

problems, liver inflammation, decreased appetite (WHO 2015). Some of them may 

experience long term complications. 

 

In case death occurs, it will be often from typically six to sixteen days from the first 

appearance of symptoms and is considered to be often due to low blood pressure as a result of 

fluid loss Patients are often in coma towards the end of their life. 

 

Diagnosis 

If EVD is suspected after work history, travel, or exposure to wildlife, non-specific diagnostic 

measures like low platelet count, initial decrease in WBC followed by increase in WBC, 

disseminated intravascular coagulation, bleeding time etc are taken into account (Kortpeter 

MG et al 2011). Virions may be identified by their unique filamentous shapes with electron 

microscopy (Goldsmith CS Miller SE 2019). Further specific diagnosis like isolating the 

virus by cell culture and detecting proteins or antibodies by ELISA are performed in the early 

stages (CDC 2014). Real time PCR is also done for detecting viral RNA (CDC 2014). The 

most common and reliable diagnostic measure during an outbreak of EVD is real time PCR 

and ELISA (Grolla A,et al 2005). A rapid antigen test which gives result in 15 minutes was 

approved by WHO (WHO 2015) and is able to confirm about 925 of affected cases. 

 

Prevention 

When travelling or living in a region where Ebola virus is present or after an outbreak, there 

are a no. of ways to be protected from the spread of EVD. 

● Avoid contact with blood and body fluids (such as urine, faeces, saliva, sweat, vomit, 

breast milk, semen, and vaginal fluids) of persons who are ill. 

● Avoid contact with semen from a man who has recovered from EVD, until testing verifies 

the virus is gone from the semen. 

● Items that may have come in contact with an infected person‘s blood or body fluids (such 

as clothes, bedding, needles, and medical equipment) should be avoided. 

● Care should be taken while performing funeral or burial rituals that require handling the 

body of someone who died from EVD. 

● Avoid contact with bats and nonhuman primates ‘blood, fluids, or raw meat prepared 

from these animals (bushmeat). 

● Prevent contact with the raw meat of an unknown source. 

● Practice hand hygiene. Proper hand hygiene methods are: - 



Laj et al.                                                                              World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 9, Issue 15, 2020.      │     ISO 9001:2015 Certified Journal      │ 504 

⮚ Use alcohol-based hand sanitizer when hands are not visibly soiled. These products 

usually contain 60-95% ethanol or isopropanol and should not be used when hands are 

visibly soiled with dirt, blood, or other body fluids. 

⮚ Use soap and water when hands are visibly soiled with dirt,   blood, or other body fluids 

and as an alternative to alcohol-based hand sanitizer. Antimicrobial soaps are not proven 

to offer benefits over washing hands with plain soap and water. 

⮚ Use mild (0.05%) chlorine solution where hand sanitizer and soap are not available. But 

repeated use of 0.05% chlorine solution can cause skin irritation. 

 

After returning from an area affected by Ebola, health should be monitored for 21 days and 

medical care should be sought immediately if symptoms develop. 

 

Treatment 

When treated early as soon as the onset of symptoms, basic interventions can significantly 

improve the chances of survival which include-providing fluids and electrolytes (body salts) 

through infusion into the vein (intravenously), providing oxygen therapy to maintain oxygen 

status and using medication to support blood pressure, reduce vomiting and diarrhoea and 

managing fever and pain. 

 

Vaccine 

During the 2018 eastern Democratic Republic of the Congo outbreak, four investigational 

treatments were initially available to treat patients with confirmed Ebola. For two of those 

treatments, called regeneron (REGN-EB3) and mAb114, overall survival was much higher. 

These two antiviral drugs currently remain in use for patients with confirmed Ebola. Drugs 

that are being developed to treat EVD work by stopping the virus from making copies of 

itself. 

 

The U.S. Food and Drug Administration (FDA) approved the Ebola vaccine rVSV-ZEBOV 

(tradename ―Ervebo‖) on December 19, 2019. The rVSV-ZEBOV vaccine is a single dose 

vaccine regimen that has been found to be safe and protective against only the Zaire 

ebolavirus species of ebolavirus. This is the first FDA approval of a vaccine for Ebola. 

 

Another investigational vaccine was developed and introduced under a research protocol in 

2019 to combat an Ebola outbreak in the Democratic Republic of the Congo. This vaccine 

leverages two different vaccine components (Ad26.ZEBOV and MVA-BN-Filo) and requires 

https://www.cdc.gov/vhf/ebola/pdf/how-to-wash-hands-light.pdf
https://www.cdc.gov/vhf/ebola/pdf/making-hand-washing-solution-bleach-hth.pdf
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two doses with an initial dose followed by a second ―booster‖ dose 56 days later. The second 

vaccine is also designed to protect against only the Zaire ebolavirus species of Ebola. 

 

Survivors 

After the two large outbreak of Ebola in 2014 and 2018, now there are more survivors. The 

large number of survivors provides a better chance to better understand the effect of Ebola 

virus. Survivors suffer from health issues after recovery from Ebola (Qureshi A I et al 2015).  

 

The most common complications are 

⮚ Stomach pain. 

⮚ Weight gain. 

⮚ Loss of appetite (Nanyonga M et al 2016). 

⮚ Headches. 

⮚ Muscle and joint pain. 

⮚ Tiredness. 

⮚ Eye and vision problems like light sensitivity, redness, blurred vision. 

⮚ Hair loss. 

⮚ Memory loss. 

⮚ Hearing problems. 

⮚ PTSD- post traumatic disorder. 

⮚ Impotence, decreased or lost interest in sex. 

⮚ Inflammation of testicles. 

⮚ Changes in menstruation. 

⮚ Inflammation of the Pericardium (Epstein L 2015, Mohammed A 2015, Clark 2015, 

Kibadi 1999, Bwaka et al 1999, Chancellor et al 2016, Mahadevan S et al 2015). 

 

Infection control 

⮚ People caring the infected persons should wear protective clothing which does not leave 

skin exposed. Persons handling contaminated objects also must take care (CDC 2014). It 

is recommended that training should be given to medical personnel for proper use of suit 

up and removing of PPE and in addition a person who is appropriately trained should be 

watching each step of these procedures to ensure donning and doffing is done properly 

(CDC 1998). The infected person should be in barrier isolation and all the wastes should 

be properly disinfected. 

⮚ Ebolaviruses can be eliminated with heating at 60
0
C for 30-60 minutes. Lipid solvents 
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such as alcohol -based products, detergents, sodium hypochlorite, calcium hypochlorite at 

appropriate concentrations may be used to disinfect surfaces (CDC 2014). 

⮚ General public should be educated about the risk factors of infection and preventative 

methods should be introduced like regular hand washing using soap and water (Public 

health agency of Canada2001). Bushmeat, which is an important source of protein should 

be handled and cooked thoroughly before consumption (CDC 2014).  

Maintenance of proper protective barrier while performing burial rituals is required 

(WHO 2014). 

⮚ Transportation crews must follow certain isolation procedure, in case anyone exhibit 

symptoms resembling EVD (Harden B 2000). In laboratories where tests are carried out, 

containment of BSL-4 is required and the researchers must be properly trained in it 

(WHO 2014). 

⮚ Control of outbreaks requires rapid detection, isolation of the sick and contact tracing 

which is important to contain an outbreak. Contact tracing involves finding everyone who 

had close contact with the infected individuals and monitoring them, isolating them if 

tested positive and then tracing the contacts‘contacts (OSHA 2014, Frieden T R et al 

2015). 

 

CONCLUSION 

Ebola virus disease has caused so much disruption because of its high mortality and because 

of its clinical manifestations. EVD has emerged as a significant global public health menace 

due to multiple disease outbreaks in the last 25 years. Recent advancements are being carried 

out in the form of effective Ebola virus vaccine and anti- Ebola virus drugs. However, rapid 

geographic dissemination, nonspecific clinical presentation, lack of vaccine, and specific 

diagnostic test are the possible challenges to combat this dreaded public health menace. 

However, the current pandemic has not occurred because Ebola virus has mutated but, rather, 

because a lack of information, inadequate public health practices, eases of travel, insufficient 

infection control and poor health care education. 

 

REFERENCES 

1. "Appendix A: Disease-Specific Chapters — Chapter: Hemorrhagic fevers caused by: i) 

Ebola virus and ii) Marburg virus and iii) Other viral causes including bunyaviruses, 

arenaviruses, and flaviviruses" (PDF). Ministry of Health and Long- Term Care. Archived 

(PDF) from the original on, 2014; 15. 

http://www.health.gov.on.ca/en/pro/programs/publichealth/oph_standards/docs/hemorrhagic_fevers_chapter.pdf
http://www.health.gov.on.ca/en/pro/programs/publichealth/oph_standards/docs/hemorrhagic_fevers_chapter.pdf
http://www.health.gov.on.ca/en/pro/programs/publichealth/oph_standards/docs/hemorrhagic_fevers_chapter.pdf
http://www.health.gov.on.ca/en/pro/programs/publichealth/oph_standards/docs/hemorrhagic_fevers_chapter.pdf
http://www.health.gov.on.ca/en/pro/programs/publichealth/oph_standards/docs/hemorrhagic_fevers_chapter.pdf
https://en.wikipedia.org/wiki/Ministry_of_Health_and_Long-Term_Care
https://en.wikipedia.org/wiki/Ministry_of_Health_and_Long-Term_Care


Laj et al.                                                                              World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 9, Issue 15, 2020.      │     ISO 9001:2015 Certified Journal      │ 507 

2. "CDC Telebriefing on Ebola outbreak in West Africa". Centers for Disease Control and 

Prevention (CDC). 28 July 2014. Archived from the original on, 2014; 2. 

3. "Ebola Hemorrhagic Fever Diagnosis". Centers for Disease Control and Prevention 

(CDC), 2014; 28. 

4. "Ebola Hemorrhagic Fever Prevention". Centers for Disease Control and Prevention 

(CDC), 2014; 31. 

5. "Ebola Virus, Clinical Presentation". Medscape. Archived from the original on, 2012; 1. 

6. "Ebolavirus – Pathogen Safety Data Sheets". Public Health Agency of Canada, 2001; 17. 

7. "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)". Centers for Disease 

Control and Prevention (CDC), 2014; 17. 

8. 2014 Ebola Outbreak in West Africa". Centers for Disease Control and Prevention 

(CDC), 2014; 17. 

9. 2014 Ebola Outbreak in West Africa". Centers for Disease Control and Prevention 

(CDC), 2014; 4. 

10. An emergency within an emergency: caring for Ebola survivors". World Health 

Organization (WHO), 2015; 7. 

11. Ansari AA (September). "Clinical features and pathobiology of Ebolavirus infection". J 

Autoimmun, 2014; 55: 1-9. doi: 10.1016/j.jaut.2014.09.001. PMID 25260583. 

12. Brown CS, Mepham S, Shorten RJ (June). "Ebola Virus Disease: An Update on 

Epidemiology, Symptoms, Laboratory Findings, Diagnostic Issues, and Infection 

Prevention and Control Issues for Laboratory Professionals". Clinical Laboratory 

Medicine (Review), 2017; 37 (2): 269–84. doi :10.1016/j.cll.2017.01.003. 

13. Bwaka MA, Bonnet MJ, Calain P, Colebunders R, De Roo A, Guimard Y, Katwiki KR, 

Kibadi K, Kipasa MA, Kuvula KJ, Mapanda BB, Massamba M, Mupapa KD, Muyembe-

Tamfum JJ, Ndaberey E, Peters CJ, Rollin PE, Van den Enden E, Van den Enden E. 

Ebola hemorrhagic fever in Kikwit, Democratic Republic of the Congo: clinical 

observations in 103 patients. J Infect Dis, 1999; 179(1): S1-7. 

14. CDC urges all US residents to avoid nonessential travel to Liberia, Guinea and Sierra 

Leone because of an unprecedented outbreak of Ebola. Centers for Disease Control and 

Prevention (CDC), 2014; 31. 

15. Chancellor JR, Padmanabhan SP, Greenough TC, Sacra R, Ellison RT, Madoff LC, 

Droms RJ, Hinkle DM, Asdourian GK, Finberg RW, Stroher U, Uyeki TM, Cerón OM. 

https://www.cdc.gov/media/releases/2014/t0728-ebola.html
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://www.cdc.gov/vhf/ebola/diagnosis/index.html
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://www.cdc.gov/vhf/ebola/prevention/index.html
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
http://emedicine.medscape.com/article/216288-clinical#showall
http://www.phac-aspc.gc.ca/lab-bio/res/psds-ftss/ebola-eng.php
https://www.cdc.gov/vhf/ebola/hcp/procedures-for-ppe.html
https://www.cdc.gov/vhf/ebola/hcp/procedures-for-ppe.html
https://www.cdc.gov/vhf/ebola/hcp/procedures-for-ppe.html
https://www.cdc.gov/vhf/ebola/hcp/procedures-for-ppe.html
https://www.cdc.gov/vhf/ebola/hcp/procedures-for-ppe.html
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://www.cdc.gov/vhf/ebola/outbreaks/2014-west-africa/
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://www.cdc.gov/vhf/ebola/outbreaks/2014-west-africa/
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://www.afro.who.int/news/emergency-within-emergency-caring-ebola-survivors
https://en.wikipedia.org/wiki/World_Health_Organization
https://en.wikipedia.org/wiki/World_Health_Organization
https://en.wikipedia.org/wiki/World_Health_Organization
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2Fj.jaut.2014.09.001
https://en.wikipedia.org/wiki/PMID_(identifier)
https://en.wikipedia.org/wiki/PMID_(identifier)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2Fj.cll.2017.01.003
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention


Laj et al.                                                                              World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 9, Issue 15, 2020.      │     ISO 9001:2015 Certified Journal      │ 508 

Uveitis and systemic inflammatory markers in convalescent phase of Ebola virus disease. 

Emerg Infect Dis, 2016. 

16. Chippaux JP (October). "Outbreaks of Ebola virus disease in Africa: the beginnings of a 

tragic saga". J Venom Anim Toxins Incl Trop Dis, 2014; 20(1):  44. doi :10.1186/1678-

9199-20-44. 

17. Clark DV, Kibuuka H, Millard M, Wakabi S, Lukwago L, Taylor A, Eller MA, Eller LA, 

Michael NL, Honko AN, Olinger GG Jr, Schoepp RJ, Hepburn MJ, Hensley LE, Robb 

ML. Long-term sequelae after Ebola virus disease in Bundibugyo, Uganda: a 

retrospective cohort study. Lancet Infect Dis, 2015; 15(8): 905-12. 

18. Ebola virus disease (Report). World Health Organization. Retrieved, 2019; 9. 

19. Ebola virus disease, Fact sheet N°103, Updated September ". World Health Organization 

(WHO). September, 2014. 

20. Ebola virus disease, Fact sheet N°103, Updated September 2014". World Health 

Organization (WHO). September, 2014. 

21. Ebola: Control and Prevention". Occupational Safety and Health Administration (OSHA), 

2014. 

22. Epstein L, Wong KK, Kallen AJ, Uyeki TM. Post EVD signs and symptoms in U.S. 

survivors. N Engl J Med, 2015; 373: 2484-6. 

23. Feldmann H, Geisbert TW (March). "Ebola haemorrhagicfever". Lancet, 2011; 377 

(9768): 849–62. doi :10.1016/S0140-6736(10)60667-8. 

24. First Antigen Rapid Test for Ebola through Emergency Assessment and Eligible for 

Procurement". World Health Organization (WHO), 2015; 20. 

25. Frieden TR, Damon I, Bell BP, Kenyon T, Nichol S (25 September). "Ebola 2014 – New 

Challenges, New Global Response and Responsibility". New England Journal of 

Medicine, 2014; 371 (13): 1177–1180. 

26. Funk DJ, Kumar A (November). "Ebola virus disease: an update for anesthesiologists and 

intensivists". Can J Anaesth, 2014; 62 (1): 80–91. doi :10.1007/s12630-014-0257-z. 

27. Gatherer D (August). "The 2014 Ebola virus disease outbreak in West Africa". J Gen 

Virol, 2014; 95(Pt 8): 1619–24. doi :10.1099/vir.0.067199-0. 

28. Goeijenbier M, van Kampen JJ, Reusken CB, Koopmans MP, van Gorp EC (November). 

"Ebola virus disease: a review on epidemiology, symptoms, treatment and pathogenesis". 

Neth J Med, 2014; 72 (9): 442–48. 

29. Goldsmith CS, Miller SE (October). "Modern uses of electron microscopy for detection of 

viruses". Clinical Microbiology Reviews (Review), 2009; 22(4): 552–63. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4197285
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4197285
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4197285
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1186%2F1678-9199-20-44
https://doi.org/10.1186%2F1678-9199-20-44
https://www.who.int/en/news-room/fact-sheets/detail/ebola-virus-disease
https://en.wikipedia.org/wiki/World_Health_Organization
https://en.wikipedia.org/wiki/World_Health_Organization
https://en.wikipedia.org/wiki/World_Health_Organization
https://en.wikipedia.org/wiki/World_Health_Organization
https://en.wikipedia.org/wiki/World_Health_Organization
https://www.osha.gov/SLTC/ebola/control_prevention.html
https://www.osha.gov/SLTC/ebola/control_prevention.html
https://en.wikipedia.org/wiki/Occupational_Safety_and_Health_Administration
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3406178
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3406178
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2FS0140-6736%2810%2960667-8
https://www.who.int/medicines/ebola-treatment/1st_antigen_RT_Ebola/en/
https://www.who.int/medicines/ebola-treatment/1st_antigen_RT_Ebola/en/
https://www.who.int/medicines/ebola-treatment/1st_antigen_RT_Ebola/en/
https://en.wikipedia.org/wiki/World_Health_Organization
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4286619
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4286619
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4286619
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1007%2Fs12630-014-0257-z
https://doi.org/10.1099/vir.0.067199-0
https://doi.org/10.1099/vir.0.067199-0
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1099%2Fvir.0.067199-0
http://www.njmonline.nl/getpdf.php?t=a&id=10001148
http://www.njmonline.nl/getpdf.php?t=a&id=10001148
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2772359
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2772359
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2772359
https://en.wikipedia.org/wiki/Doi_(identifier)


Laj et al.                                                                              World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 9, Issue 15, 2020.      │     ISO 9001:2015 Certified Journal      │ 509 

doi:10.1128/CMR.00027-09. 

30. Grady D (17 July). Congo's Ebola Outbreak Is Declared a Global Health Emergency. The 

New York Times, 2019; ISSN 1553- 8095. OCLC 1645522. 

31. Grolla A, Lucht A, Dick D, Strong JE, Feldmann H (September). "Laboratory diagnosis 

of Ebola and Marburg hemorrhagic fever". Bull Soc Pathol Exot, 2005; 98(3): 205–09. 

32. Haas CN (14 October). "On the Quarantine Period for Ebola Virus". PLOS Currents 

Outbreaks, 2014; 6. doi: 10.1371/currents.outbreaks.2ab4b76ba7263ff0f084766e43ab 

bd89. 

33. Harden B (24 December). "Ebola's Shadow". The New York Times, 2000. 

34. Hoenen T, Groseth A, Falzarano D, Feldmann H (May). "Ebola virus: unravelling 

pathogenesis to combat a deadly disease". Trends in Molecular Medicine, 2006; 12(5): 

206-15. doi :10.1016/j.molmed.2006.03.006. 

35. Jones RM, Brosseau LM (May). "Aerosol transmission of infectious disease". Journal of 

Occupational and Environmental Medicine (Review), 2015; 57(5): 501–8. 

36. Kibadi K, Mupapa K, Kuvula K, Massamba M, Ndaberey D, Muyembe-Tamfum JJ, 

Bwaka MA, De Roo A, Colebunders R. Late ophthalmologic manifestations in survivors 

of the 1995 Ebola virus epidemic in Kikwit, Democratic Republic of the Congo. J Infect 

Dis, 1999; 179(1): S13-4. 

37. Kortepeter MG, Bausch DG, Bray M (November). "Basic clinical and laboratory features 

of filoviral hemorrhagic fever". J Infect Dis, 2011; 204(3): S810- 16. 

doi:10.1093/infdis/jir299. 

38. Kühl A, Pöhlmann S (September). "How Ebola virus counters the interferon system". 

Zoonoses Public Health, 2012; 59(2): 116–31. doi:10.1111/j.1863- 2378.2012.01454.x. 

39. lejnik J, Ryabchikova E, Corley RB, Mühlberger E (August). "Intracellular events and 

cell fate in filovirus infection". Viruses, 2011; 3 (8): 1501-31. doi :10.3390/v3081501. 

40. Magill A Hunter's tropical medicine and emerging infectious diseases New York: 

Saunders, 2013; 332: ISBN 9781416043904. 

41. Mahadevan S, Mansaray Y, Marcell L, McKay G, O‘Dempsey T, Parris V, Pinto R, 

Rangel A, Salam AP, Shantha J, Wolfman V, Yeh S, Chan AK, Mishra S. Early clinical 

sequelae of Ebola virus disease in Sierra Leone: a cross-sectionalstudy. Lancet Infect Dis, 

2015; 22. pii: S1473-3099(15)00489-2. 

42. Misasi J, Sullivan NJ (October). "Camouflage and Misdirection: The Full- On Assault of 

Ebola Virus Disease". Cell, 2014; 159(3): 477–86. doi :10.1016/j.cell.2014.10.006. 

43. Mohammed A, Sheikh TL, Gidado S, Poggensee G, Nguku P, Olayinka A, Ohuabunwo 

https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1128%2FCMR.00027-09
https://en.wikipedia.org/wiki/The_New_York_Times
https://en.wikipedia.org/wiki/The_New_York_Times
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://en.wikipedia.org/wiki/OCLC_(identifier)
https://en.wikipedia.org/wiki/OCLC_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4205154
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1371%2Fcurrents.outbreaks.2ab4b76ba7263ff0f084766e43abbd89
https://doi.org/10.1371%2Fcurrents.outbreaks.2ab4b76ba7263ff0f084766e43abbd89
https://archive.nytimes.com/www.nytimes.com/library/magazine/home/20001224mag-ebola.html
https://archive.nytimes.com/www.nytimes.com/library/magazine/home/20001224mag-ebola.html
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2Fj.molmed.2006.03.006
https://doi.org/10.1093/infdis/jir299
https://doi.org/10.1093/infdis/jir299
https://doi.org/10.1093/infdis/jir299
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1093%2Finfdis%2Fjir299
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7165950
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7165950
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1111%2Fj.1863-2378.2012.01454.x
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3172725
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3172725
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3172725
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.3390%2Fv3081501
https://en.wikipedia.org/wiki/Alan_Magill
https://en.wikipedia.org/wiki/Alan_Magill
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4243531
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4243531
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4243531
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2Fj.cell.2014.10.006


Laj et al.                                                                              World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 9, Issue 15, 2020.      │     ISO 9001:2015 Certified Journal      │ 510 

C, Waziri N, Shuaib F, Adeyemi J, Uzoma O, Ahmed A, Doherty F, Nyanti SB, Nzuki 

CK, Nasidi A, Oyemakinde A, Oguntimehin O, Abdus-Salam IA, Obiako RO. An 

evaluation of psychological distress and social support of survivors and contacts of Ebola 

virus disease infection and their relatives in Lagos, Nigeria: a cross sectional study–2014. 

BMC Public Health, 2015; 27, 15: 824. 

44. Nanyonga M, Saidu J, Ramsay A, Shindo N, Bausch DG. Sequelae of Ebola Virus 

Disease, Kenema District, Sierra Leone. Clin Infect Dis, 2016; 1, 62(1): 125-6. 

45. Osterholm MT, Moore KA, Kelley NS, Brosseau LM, Wong G, Murphy FA, et al. (19 

February). "Transmission of Ebola viruses: what we know and what we, 2015; 6(2): 

e00137. doi:10.1128/mBio.00137-15. 

46. Peters, C. J. (December). Infection Control for Viral Haemorrhagic Fevers in the African 

Health Care Setting (PDF). Centers for Disease Control and Prevention (CDC), 1998. 

47. Pringle, C. R. Order Mononegavirales. In Fauquet, C. M.; Mayo, M. A.; Maniloff, J.; 

Desselberger, U.; Ball, L. A. (eds.). Virus Taxonomy – Eighth Report of the International 

Committee on Taxonomy of Viruses. San Diego, U.S.: Elsevier/Academic Press, 2005; 

609- 14. ISBN 978-0-12-370200-5. 

48. Q&A on Transmission, Ebola". Centers for Disease Control and Prevention (CDC). 

September 2014. Archived from the original, 2014; 12. 

49. Qureshi AI, Chughtai M, Loua TO, Pe Kolie J, Camara HF, Ishfaq MF, N‘Dour CT, 

Beavogui K. Study of Ebola Virus Disease Survivors in Guinea. Clin Infect Dis, 2015; 

61(7): 1035-42. 

50. Ramanan P, Shabman RS, Brown CS, Amarasinghe GK, Basler CF, Leung DW 

(September). "Filoviral immune evasion mechanisms". Viruses, 2011; 3 (9): 1634– 49. 

doi:10.3390/v3091634. 

51. Sharma N, Cappell MS (September). "Gastrointestinal and Hepatic Manifestations of 

Ebola Virus Infection". Digestive Diseases and Sciences (Review), 2015; 60(9):        

2590–603. doi:10.1007/s10620-015-3691-z. 

52. Simpson DI. Marburg and Ebola virus infections: a guide for their diagnosis, 

management, and control. World Health Organization.p, 1977; 10f. hdl:10665/37138. 

ISBN 924170036X. WHO offset publication; no. 36. 

53. Tosh PK, Sampathkumar P (December). "What Clinicians Should Know About the 2014 

Ebola Outbreak". Mayo Clin Proc, 2014; 89(12): 1710–17. 

doi:10.1016/j.mayocp.2014.10.010. 

54. Transmission". Centers for Disease Control and Prevention (CDC). 17 October 2014. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4358015
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4358015
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1128%2FmBio.00137-15
https://www.cdc.gov/vhf/abroad/pdf/african-healthcare-setting-vhf.pdf
https://www.cdc.gov/vhf/abroad/pdf/african-healthcare-setting-vhf.pdf
https://www.cdc.gov/vhf/abroad/pdf/african-healthcare-setting-vhf.pdf
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://www.cdc.gov/vhf/ebola/transmission/qas.html
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3187693
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.3390%2Fv3091634
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/Hdl_(identifier)
https://hdl.handle.net/10665%2F37138
https://hdl.handle.net/10665%2F37138
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://doi.org/10.1016/j.mayocp.2014.10.010
https://doi.org/10.1016/j.mayocp.2014.10.010
https://doi.org/10.1016/j.mayocp.2014.10.010
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2Fj.mayocp.2014.10.010
https://www.cdc.gov/vhf/ebola/transmission/
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention


Laj et al.                                                                              World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 9, Issue 15, 2020.      │     ISO 9001:2015 Certified Journal      │ 511 

Archived from the original on, 2014; 17. 

55. West Africa – Ebola virus disease Update: Travel and transport". International travel and 

health. World Health Organization (WHO), 2014; 29. 

https://www.who.int/ith/updates/20140421/en/
https://en.wikipedia.org/wiki/World_Health_Organization

