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ABSTRACT 
Ebola Virus Disease or Ebola Haemorrhagic Fever is one of the highly 
fatal viral disease caused by ebola virus in humans. Mortality rate as 
high as 90% is reported. Virus is transmitted to humans through bats 
and other animals infected from bats.  Although Ebola Virus Disease 
is reported since 1976 but currently West Africa is facing the largest 
outbreak of disease with danger of spread to other parts of the 
world. More than 5000 cases with mortality of more than 2600 cases 
has been reported till the end of 3rd quarter of year 2014. There is no 
specific treatment and vaccination available till date. Mainstay for 
managing patient is supportive care with early fluid resuscitation and 
symptomatic treatment. Our main target is to prevent human 
transmission by educating and supporting the community. 
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Introduction  
Ebola Virus Disease or Ebola Haemorrhagic 
Fever is one of the highly fatal viral disease 
caused by ebola virus in humans. Till march 
2014 ebola virus disease was limited to the 
restricted areas of east and central Africa. 
The current outbreak affecting the West 
Africa is largest of all the previous 
outbreaks. More than 5000 cases with 
mortality of more than 2600 cases have 
been reported till the end of 3rd quarter of 
year 2014. The disease has high case fatality 
rate ranging from 25 percent to 90 percent 
among the infected patients with average 
mortality being 50 percent. [1] High 
mortality rate is attributable to severe 
hypotension resulting from significant fluid 
loss and typically occurs in 6 to 16 days 
after the development of symptoms. 
 
Prevalance  
Ebola Virus Disease was first reported in 
1976 resulting in two simultaneous 
outbreaks, first in Nzara (Sudan) and other 

in Democratic Republic of Congo. The 
current outbreak effecting West Africa is 
the largest and most complex of all previous 
ebola outbreaks. The most affected 
countries are Guinea, Liberia and Sierra 
leone. These countries are among the 
poorest economies in the world and have 
recently emerged from many years of civil 
war. These countries have severely disabled 
health care systems with non existant 
isolation wards and poorly equipped 
hospitals. The areas where borders of these 
three countries intersect are now the 
designated hot zone where transmission of 
disease is most intense and people of these 
countries are reinfecting each other [2] and 
making it difficult to control the outbreak. 
Now sporadic cases from other parts of 
world are also being reported. 
 
Etiology  
Ebola virus disease in human is caused by 
the four of the five virus species that 
belongs to genus ebolavirus of family 
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filoviridae. These four species are: Zaire 
ebolavirus (EBOV), Sudan ebolavirus 
(SUVD), Tai forest ebolavirus (TAFV) and 
Bundibugyo ebolavirus (BDBV) Zaire ebola 
virus or EBOV is considered the most 
virulent of all the species and is associated 
with largest number of outbreaks. [3, 4] 
 
Pathogenesis and Transmission 
Ebola Virus Disease occurs by direct contact 
with blood and body fluids of the infected 
human being or other animals. Fruit Bats 
are the normal carrier for the virus. [5] 
Human beings become infected when they 
come in contact with bats or other infected 
animals like chimpanzees, Gorilla and 
monkeys. Human to human transmission 
occurs when they come in direct contact 
with blood and body fluids [6] (saliva, mucus, 
vomitus, stool, sweat, tears, breast milk, 
urine and semen) of infected person.  Most 
infected patient spread virus through blood, 
feces and vomit. [7]  
Droplet infection can occur when the 
patient is very sick. [8] Although infection 
through intact skin is unlikely but possibility 
cannot be ruled out. Health care workers 
frequently get infected   while treating the 
patient with suspected or confirmed 
disease if they don’t take appropriate 
protective measures like masks, gown, 
gloves and eyes protection. Dead bodies of 
the infected person can also transmit the 
disease if proper protective measures are 
not taken during burial ceremonies. [2] 

Patients recovered from disease can still 
transmit the virus through their semen for 
up to 7 weeks. Air borne transmission has 
not been reported due to low level of virus 
in lungs and other parts of respiratory 
system of primates.  

After contact exposure, EBOV infect many 
cell types including immune cells 
(monocytes, macrophages) fibroblast, 
hepatocytes, adernal tissue, epithelial and 
non epithelial cells. Virus replication occurs 
in very fast and efficient manner resulting in 
high degree of viraemia. Signs and 
symptoms of disease are hypothesised to 
be the result of infected cell death and 
decreased ability of immune system to 
respond. Available data suggest correlation 
between viraemia peak and level of pro-
inflammatory cytokines.  
 
Virology  
Ebola virus contains single stranded, non 
infectious RNA genomes. As all filoviruses, 
ebola virions are filamentous particles in 
the shape of a shepherd's crook of a 'U' or 
of a '6' and they may be coiled or branched. 
[9] Ebola virions are 80 nano meters in width 
and 14000 nm long. [10]   The ebola virus 
structural glycoprotein (known as GP 1, 2) is 
responsible for the virus's ability to bind to 
and infect targeted cells. [11] 
 
Clinical Presentation 
Disease Symptoms usually present after 
incubation period of 4 to 10 days but 
incubation period may range from 2 to 21 
days. [12] Incubation period is shorter in 
primary (cases who travel to or work in 
ebola endemic areas) than secondary cases 
(medical caregivers, family caregivers or 
person involved in burial practices). Early 
signs and symptoms are fever, myalgia, 
fatigue, pharyngitis, maculopapular rash, 
conjuctival injection and headache. These 
are followed by vomiting, diarrhoea, 
internal or external hemorrhage, 
hypotension, renal failure, pulmonary 
edema, shock, coma and multiorgan failure. 
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Typical presentation of ebola virus disease 
is fever, maculopapular rash with anorexia 
and asthenia but in current outbreak 
gastrointestinal symptoms predominate as 
primary clinical presentation. Hematological 
tests most commonly reveals leucopenia 
and increased liver enzymes, as the disease 
progresses patients develop 
thrombocytopenia and prolonged 
prothrombin index   and activated partial 
thromboplastin time. Fatality from ebola 
virus disease usually occurs within 16 days 
of onset of symptoms. Little is known about 
long term complications of ebola virus 
disease but available literature suggests 
that patients may develop prolonged 
alopecia, myelitis, pyschosis, uveitis and 
recurrent hepatitis. 
 
Diagnosis 
Whenever Ebola Virus Disease is suspected 
in a patient, travel history and exposure to 
wild animal should be considered.  
Sometimes it is difficult to differentiate 
Ebola Virus Disease from other diseases like 
Dengue Hemorrhagic Fever, Enteric Fever, 
Malaria, Leptospirosis, Candidiasis, Viral 
Hepatitis, Meningitis, Cholera, Sepsis and 
Rickettsial Diseases. 
 Laboratory findings of Ebola Virus 
Disease include Thrombocytopenia, Early 
leucopenia followed by Neutrophilia, 
increased liver enzymes (ALT, AST) and 
abnormalities in Coagulation profile such as 
prolonged Prothrombin time and Partial 
Thromboplastin Time and Fibrin 
Degradation Products.  The diagnosis of 
Ebola Virus Disease is confirmed by isolating 
the virus from tissue culture, Reverse 
Transcription Polymerase Chain Reaction 
(RT-PCR) assay, Antigen Capture Detection 
Test, Serum Neutralization test and Electron 

Microscopy. Detecting Antibodies against 
virus is most reliable test in the later stages 
of the disease and in the patients who have 
recovered from the disease. [13] 
 
Treatment 
No specific treatment [14] is available for 
ebola virus disease. Mainstay for managing 
patients is supportive care in the form of 
fluid resuscitation and symptom specific 
treatment. Supportive care is reported to 
have survival benefits. [15] The WHO 
recommends aspirin and ibuprofen should 
be avoided for symptomatic treatment of 
pain as risk of hemorrhage is associated 
with these medications. [16] Treatment 
should be directed towards maintaining 
effective blood volume and correcting 
electrolyte imbalance. Patients should be 
properly isolated and managed in intensive 
care units.  
 Considering the magnitude and 
severity of current outbreak WHO, declared 
that it is ethical to use experimental drugs 
for treatment and prevention of ebola virus 
disease. ZMapp is a monoclonal antibody 
cocktail and is being used to treat Ebola 
Virus Disease in current outbreak. [17] Its 
role in treatment is still not established. The 
only evidence of its effectiveness is its 
efficacy in treating non-human primates. 
Favipiravir is a nucleoside analogue that has 
been shown to have activity against RNA 
viruses including Ebola virus. The results are 
promising in mice but human use need to 
be confirmed. [18, 19, 20] BCX 4430 is another 
nucleoside analogue effective to treat Ebola 
Virus in mouse model. [21] Gene Slicing 
agents like TKM-ebola and AVI 6002 have 
been proven to be effective in mouse and 
primate model and some safety data of AVI 
6002 is available in humans too. [22, 23, 24] 
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Passive immunotherapeutic protocols 
especially with monoclonal antibodies are 
reported effective in non-primate human 
model and need to be evaluated. 
 
Prevention and Control 
Ebola Virus Disease has high transmission 
rate with no specific treatment and vaccine 
available and has high mortality rate.  So it 
is very important to diagnose the patients in 
early stage.  With nearly more than 5,000 
cases, there is pressing need to control this 
epidemic. Public health interventions 
including contact tracing, isolation and 
social education are essential steps in 
stopping Ebola Virus Disease ultimately 
saving many more lives than can be saved 
by individual patient care. [25]   The CDC 
(Center for Disease Control and Prevention) 
is working intensively to stop the current 
outbreak. Every month, thousands of 
travelers from the affected area travel to 
other countries.  So Clinicians need to be 
alert about the possibility of Ebola Virus 
Disease, and sick patients travelling from 
affected countries within last 21 days and 
showing symptoms consistent with Ebola 
Virus Disease [26] should be immediately 
isolated and subjected to the diagnostic 
tests. Persons belonging to High Risk 
Categories for exposure to Ebola Virus 
Disease such as Health Care Providers, 
family care givers need to be educated 
about the use of Personal Protective gear 
such as gloves, masks, gowns, visors, gum 
boots.  Other urgent priority is to change 
the long standing funeral practices that 
require close contact with highly contagious 
corpses. [2]  It is important that all the 
members of global health community - 
health care workers, scientists, regulators, 
funders, government and local communities 

come together to control this emerging 
outbreak. [27] Timely control will require 
convincing community leaders and health 
staff that isolation and rapid burial practice 
are mandatory and that only trained 
qualified and properly equipped health care 
workers should have contact with deceased 
patients. [28] 
 
Vaccine  
There are only two vaccines CAd3 – EBOV 
(CAd3) from Glaxo Smith Kline and US 
National Institute of Allergy and Infectious 
Disease (NIAID), and rVSVAG-EBOV-GP 
(rVSV) from New Link Genetics and the 
Public Health Agency of Canada are 
undergoing Phase I Clincal trial to 
determine the level of humoral and cellular 
immunity that can be induced. [29] 
 
Conclusion 
The current outbreak is the largest, longest 
and the most fatal of all the previous 
outbreaks. [30] Ebola Virus Disease is 
becoming humanitarian and economic 
emergency besides the immediate health 
concerns. Transmissions can be interrupted 
by infection control measures.  There is 
need for immediate priority for control, 
early diagnosis, with patient isolation, 
contact tracing, adherence to bio-safety 
guidelines in laboratories, barrier nursing 
procedures and use of personal protective 
equipment by all health care providers, 
disinfection of contaminated objects/area, 
and safe burial practices.  
 
References 

1. World Health Organization. Ebola virus 
disease fact sheet no 103. Sept 2014.  



Bali et al: Ebola virus disease 

 
IJMDS ● www.ijmds.org ● July 2015; 4(2)  950 

 
 

2. Chan M. Ebola Virus Disease in West Africa 
— No Early End to the Outbreak. N Engl J 
Med 2014;371:1183-1185. 

3. Hoenen T, Groseth A, Feldmann H. Current 
ebola vaccines. Expert open biol Ther 
12(7):859-72. 

4. Kuhn JH, Becker S, Ebihara H, Geisbert TW, 
Johnson KM, Kawaoka Y,  et al. Proposal for 
a revised taxonomy of the family filoviridae, 
classification, names of taxa and virus 
abbreviations.  Arch Virol 2010 
Dec;155(12):2083-103.  

5. Laupland, KB, Valiquette L. Ebola virus 
disease. Can J Infect Dis Med Microbiol 
2014   May-Jun;25(3):128–129. 

6. Center for Disease Control and Prevention 
(CDC). Q&A on Transmission, Ebola  
(http//www.cdc.gov/vhf/ebola/transmissio
n/gas.html).  

7. Donal G. Mc Neil Jr. Ask well: How dies 
ebola spread? How long can the virus 
survive? The New York times 24 oct 14. 

8. Center for Disease Control and Prevention 
(CDC). How Ebola is spread. Nov 2014. 

9. Kiley MP, Bowen ETW, Eddy GA, Isaacson 
M, Johnson KM, McCormick, et al. 
Filoviridae: A Taxonomic Home for marburg 
and ebola viruses Intervirology 1982;18:24–
32. 

10. Chippaux JP.  Outbreaks of Ebola virus 
disease in Africa: the beginnings of a tragic 
saga. J Venom Anim Toxins Incl Trop Dis 
2014 Oct 3;20(1):44. 

11. Kuhl A Pohlmann S. How Ebola virus 
counters the interferon system. Zoonoses 
Public Health 2012 Sep;59 (2):116-31. 

12. Center for Disease Control and Prevention 
(CDC). Ebola Hemorrhagic Fever Signs and 
symptoms. Jan 2014. 

13. Center for Disease Control and Prevention 
(CDC). Ebola Hemorrhagic Fever Diagnosis. 
Jan 2014. 

14. Choi JH, Croyle MA. Emerging targets and 
novel approaches to Ebola virus prophylaxis 
and treatment. Bio drugs Dec 2013; 
27(6):565-83. 

15. Clark DV, Jahrling PB, Lawler JV.  Clinical 
management of filovirus-   infected 
patients. Viruses Sep 2012;4(9):1668-1686. 

16. World Health Organization. Ebola Messages 
for general public. Oct 2014. 

17. Qiu X, Wong G, Audet J, Bello A, Fernando L, 
Alimonti TB, et al. Reversion of advanced 
Ebola virus disease in nonhuman primates 
with ZMapp. Nature 2014;514:47-53. 

18. Smither SJ, Eastaugh LS, Steward JA, Nelson 
M, Lenk RP, Lever MS. Post-exposure 
efficacy of oral T-705 (Favipiravir) against 
inhalational Ebola virus infection in a mouse 
model. Antiviral Res 2014;104:153-5. 

19.  Furuta Y, Gowen BB, Takahashi K, Shiraki K, 
Smee DF, Barnard DL. Favipiravir (T-705), a 
novel viral RNA polymerase inhibitor. 
Antiviral Res 2013;100:446-54. 

20. Oestereich L, Ludtke A, Wurr S, Rieger T, 
Munoz-Fontela C, Gunther S. Successful 
treatment of advanced Ebola virus infection 
with T-705 (favipiravir) in a small animal 
model. Antiviral Res 2014;105:17-21. 

21. Warren TK, Wells J, Panchal RG, Stuthmank 
S, Garza NL, Van Tongeren SA, et al. 
Protection against filovirus diseases by a 
novel broad-spectrum nucleoside analogue 
BCX4430. Nature 2014;508:402-5. 

22. Geisbert TW, Lee AC, Robbins M, Geisbert 
IB. Postexposure protection of non-human 
primates against a lethal Ebola virus 
challenge with RNA interference: a proof-
of-concept study. Lancet 2010;375:1896-
905. 

23. Warren TK, Warfield KL, Wells J, Wells J, 
Swenson DL,  Donner KS, Van Tongeren S et 
al. Advanced antisense therapies for 



Bali et al: Ebola virus disease 

 
IJMDS ● www.ijmds.org ● July 2015; 4(2)  951 

 
 

postexposure protection against lethal 
filovirus infections. Nat Med 2010;16:991-4. 

24. Heald AE, Iversen PL, Saoud JB, Sazani P, 
Charleston JS, Axtelle, et al. Safety and 
Pharmacokinetic Profiles of 
Phosphorodiamidate Morpholino Oligomers 
with Activity against Ebola Virus and 
Marburg Virus: Results of Two Single 
Ascending Dose Studies. Antimicrob Agents 
Chemother 2014 [Epub ahead of print] 

25. Lamontagne F, Clement C, Fletcher T, Jacob 
ST, Fischer WA, Fowler RA. Doing Today's 
Work Superbly Well — Treating Ebola with 
Current Tools. N Engl J Med Oct 2014; 
371:1565-1566. 

26. Frieden T, Damon I, Bell BP, Kenyon T and 
Nichol S. Ebola 2014 — New Challenges, 
New Global Response and Responsibility. N 
Engl J Med Sept 2014;371:1177-1180. 

27. Baden LR, Kanapathipillai R, Campion EW, 
Morrisey S, Rubin EJ, Drazen MJ. Ebola — 
An Ongoing Crisis. N Engl J Med Oct 2014; 
371:1458-1459. 

28. Breman JG, Johnson KM. Ebola Then and 
Now. N Engl J Med Oct 2014;371:1663-
1666. 

29. Kanapathipillai R, Restrepo AMH, Fast P, 
Wood D, Dye C, Kieny MP.  Ebola Vaccine — 
An Urgent International Priority. NEJM Oct 
2014. 

30. Briand S, Bertherat E, Cox P, Formenty P, 
Kieny MP. The International Ebola 
Emergency. N Engl J Med Sept 
2014;371:1180-1183. 
 
 
 

Cite this article as: Ebola virus disease: 
Emerging outbreak. Bali K, Singh AP, Kaur 
B. Int J Med and Dent Sci 2015; 4(2):946-
951. 

Source of Support: Nil 
Conflict of Interest: No 

 


