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 Ebola, previously known as Ebo-

la hemorrhagic fever, is a rare and 

fatal disease caused by infection with 

one of the Ebola virus strains. Ebola 

can cause disease in humans and 

nonhuman primates (monkeys, goril-

las, and chimpanzees). Ebola is 

caused by infection with a virus of 

the  fami ly  Fi lov ir idae ,  ge-

nus Ebolavirus. There are six identi-

fied Ebola virus species, four of 

which are known to cause disease in 

humans: Ebola virus (Zaire ebo-

lavirus); Sudan virus (Sudan ebo-

lavirus); Taï Forest virus (Taï Forest 

ebolavirus, formerly Côte d’Ivoire 

ebolavirus); and Bundibugyo virus 

(Bundibugyo ebolavirus). The fifth, 

Reston virus (Reston ebolavirus), has 

caused disease in nonhuman pri-

mates, but not in humans and finally 

the new bombali species was identi-

fied from Free-tailed bats in Sierra 

Leone (species: Chaerephon pu-

milus and   Mops condylurus). But no 

zoonotic transmission was reported 

in bombali species, only experimental 

infection in humans was noticed. 

Ebola viruses are found in sev-

eral African countries. Ebola was 

first discovered by Dr. Peter Piot in 

1976 near the Ebola River in what is 

now the Democratic Republic of the 

Congo. Since then, outbreaks have 

appeared sporadically in Africa. The 

natural reservoir host of the Ebola 

virus is fruit bats and humans as 

well as other nonhuman primates act 

as accidental hosts. However, based 

on evidence and the nature of similar 

viruses like Marburg, researchers be-

lieve that the virus is animal-borne 

and that bats are the most likely res-

ervoir. 
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How it is getting transmitted? 

It is thought that fruit bats of 

the Pteropodidae family are natural 

Ebola virus hosts. Ebola is intro-

duced into the human population 

through close contact with the blood, 

secretions, organs or other bodily flu-

ids of infected animals such as chim-

panzees, gorillas, fruit bats, mon-

keys, forest antelope, and porcupines 

found ill or dead or in the rainforest. 

Ebola then spreads through human-

to-human transmission via direct 

contact (through broken skin or mu-

cous membranes) with the blood, se-

cretions, organs or other bodily fluids 

of infected people, and with surfaces 

and materials (e.g. bedding, clothing) 

contaminated with these fluids. 

Health-care workers have frequently 

been infected while treating patients 

with suspected or confirmed EVD. 

This has occurred through close con-

tact with patients when infection 

control precautions are not strictly 

practiced. Burial ceremonies in 

which mourners have direct contact 

with the body of the deceased person 

can also play a role in the transmis-

sion of Ebola.  

People remain infectious as 

long as their blood and body fluids, 

including semen and breast milk, 

contain the virus. Men who have re-

covered from the disease can still 

transmit the virus through their se-

men for up to 7 weeks after recovery 

from illness. 

Epidemiology and outbreaks of 

Ebola: 

The filovirus was first recog-

nized in 1967, when the inadvertent 

importation of infected monkeys from 

Uganda into Germany and Yugosla-

via resulted in explosive outbreaks of 

severe illness among vaccine plant 

workers who came into direct contact 

with the animals by killing them, re-

moving their kidneys, or preparing 

primary cell cultures for polio vaccine 

production. Since that time, except 

for a few accidental laboratory infec-

tions, all cases of the filoviral disease 

have occurred in sub-Saharan Africa. 

Manifestations of Human illness: 

Signs and symptoms 

Signs and symptoms of the 

Ebola virus disease (EVD) usually 

begin suddenly with an influenza-

like stage characterized by fatigue, 

fever, headaches, and pain in the 

j o ints ,  musc les ,  and  abdo -

men. Vomiting, diarrhea, and loss of 

appetite are also common. Less com-

mon symptoms include sore throat, 

chest pain, hiccups, shortness of 
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breath, and trouble swallowing.  

The average time between con-

tracting the infection and the start of 

symptoms (incubation period) is 8 to 

10 days, but it can vary between 2 

and 21 days. Skin manifestations 

may include a maculopapular 

rash (in about 50% of cases). Early 

symptoms of EVD may be similar to 

those of malaria, dengue fever, or 

other tropical fevers before the dis-

ease progresses to the bleeding 

phase.   

In 40–50% of cases, bleeding 

from puncture sites and mucous 

membranes (e.g., gastrointestinal 

tract, nose, vagina, and gums) has 

been reported. In the bleeding phase, 

which typically begins five to seven 

days after the first symp-

toms, internal and subcutaneous 

bleeding may present itself in the 

form of reddened eyes and bloody 

vomit. Bleeding into the skin may 

c r e a t e  p e t e c h i a e ,   p u r p u -

r a ,   e c c h y m o s e s , 

and hematomas (especially around 

needle injection sites). Sufferers 

may cough up blood, vomit it, 

or excrete it in their stool. All people 

i n f e c t e d  s h o w  s o m e  s i g n s 

of circulatory system involvement, 

including impaired blood clotting. If 

the infected person does not recover, 

death due to multiple organ dysfunc-

tion syndromes occurs within 7 to 16 

days (usually between days 8 and 9) 

after the first symptoms.  

Manifestations in Animals: 

Wild animals 

It is widely believed that out-

breaks of EVD among human popula-

tions result from handling infected 

wild animal carcasses. Some re-

search suggests that an outbreak in 

the wild animals used for consump-

tion, bushmeat, may result in a cor-

responding human outbreak. Recov-

ered carcasses from gorillas contain 

multiple Ebola virus strains, which 

suggest multiple introductions of the 

virus. Bodies decompose quickly and 

carcasses are not infectious after 

three to four days. Contact between 

gorilla groups is rare, suggesting 

transmission among gorilla groups is 

unlikely, and that outbreaks result 

from transmission between the viral 

reservoir and animal populations.  

Ebola has high mortality 

among primates. Transmission 

among chimpanzees through meat 

consumption constitutes a significant 

risk factor, while contact between in-

dividuals, such as touching dead bod-

ies and grooming, is not.  
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Domesticated animal 

Reston virus (RESTV) can be 

transmitted to pigs.  Despite its sta-

tus as a Level‑4 organism and its ap-

parent pathogenicity in monkeys, 

RESTV has not caused disease in ex-

posed human laboratory workers.  

According to the WHO, routine 

cleaning and disinfection of pig (or 

monkey) farms with sodium hypo-

chlorite or other detergents should be 

effective in inactivating the Reston 

ebolavirus. If an outbreak is suspect-

ed, the area must be immediately 

quarantined. While pigs that have 

been infected with RESTV tend to 

show symptoms of the disease, it has 

been shown that dogs may become 

infected with EBOV and re-

main asymptomatic.  

How to Treat Ebola? 

Standard support 

No ebolavirus-specific treat-

m e n t  i s  c u r r e n t l y  a p -

proved. However, survival is im-

proved by early supportive care with 

rehydration and symptomatic treat-

ment. Treatment is primari-

ly supportive. These measures may 

include management of pain, nausea, 

fever, and anxiety, as well as rehy-

d r a t i o n  v i a  t h e  o r a l  o r 

by intravenous route. Blood products 

such as  packed  red b lood 

cells, platelets or fresh frozen plas-

ma may also be used. Other regula-

tors of coagulation have also been 

tried including heparin to prevent 

disseminated intravascular coagula-

tion and clotting factors to decrease 

bleeding. Antimalarial medica-

tions and antibiotics are often used 

before the diagnosis is con-

firmed, though there is no evidence 

to suggest such treatment is in any 

way helpful. 

Intensive care 

Intensive care is often used in 

the developed world. This may in-

clude maintaining blood volume and 

electrolytes (salts) balance as well as 

treating any bacterial infections that 

may develop. Dialysis may be needed 

f o r  k i d n e y  f a i l -

ure while extracorporeal membrane 

oxygenation may be used for lung 

dysfunction.  

RESEARCH 

Several experimental treatments are 

being studied. 

Medications 

Antivirals 

Favipiravir, an antiviral drug 

approved in Japan for stockpiling 

against influenza pandemics, ap-

pears to be useful in a mouse model 
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of Ebola.  

BC X4 4 3 0  i s  a  b roa d -

spectrum small-molecule antiviral 

drug developed by BioCryst Pharma-

ceuticals and undergoing animal 

testing as a potential human treat-

ment for Ebola by USAMRIID. The 

drug has been approved to progress 

to Phase 1 trials, expected late in 

2014.  

Brincidofovir, another broad-

spectrum antiviral drug, has been 

granted an emergency FDA approval 

as an investigational new drug for 

the treatment of Ebola. 

 Lamivudine, an antiviral drug 

that is usually used to treat HIV / 

AIDS, was reported in September 

2014 to have been used successfully 

to treat 13 out of 15 Ebola-infected 

patients by a doctor in Liberia. 

Antisense technology 

TKM-Ebola is a small interfer-

ing RNA compound, currently being 

tested in Phase I clinical trial in hu-

mans.  

Other 

Two selective estrogen recep-

tor modulators used to treat infertili-

t y  a n d  b r e a s t  c a n c e r 

(clomiphene and toremifene) have 

been found to inhibit the progress of 

the Ebola virus in vitro as well as in 

infected mice.   

A 2014 study found that 

three ion channel blockers used in 

the treatment of heart arrhythmi-

as, amiodarone,  dronedarone, 

and verapamil, block the entry of 

Ebola virus into cells in vitro.  

Melatonin has also been sug-

gested as a potential treatment for 

Ebola based on promising in 

vitro results.  

ZMapp is a monoclonal anti-

body vaccine. The limited supply of 

the drug has been used to treat a 

small number of individuals infected 

with the Ebola virus. Although some 

individuals have recovered, the out-

come is not considered statistically 

significant. ZMapp has proved effec-

tive in a trial involving Rhesus ma-

caque monkeys.  

Blood products 

The WHO has stated that 

transfusion of whole blood or puri-

fied serum from Ebola survivors is 

the therapy with the greatest poten-

tial to be implemented immediately, 

although there is little information 

as to its efficacy who have been ex-

posed to large doses of Ebola. The 

World Health Organization has ap-

proved the use of convalescent serum 

and whole blood products to treat 
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people with Ebola.  

Is there any way to prevent Ebo-

la? 

Good outbreak control relies 

on applying a package of interven-

tions, namely case management, sur-

veillance and contact tracing, a good 

laboratory service, safe burials, and 

social mobilization. Community en-

gagement is key to successfully con-

trolling outbreaks. Raising aware-

ness of risk factors for Ebola infec-

tion and protective measures that 

individuals can take is an effective 

way to reduce human transmission. 

Risk reduction messaging should fo-

cus on several factors: 

Reducing the risk of wildlife-to

-human transmission from contact 

with infected fruit bats or monkeys/

apes and the consumption of their 

raw meat. Animals should be han-

dled with gloves and other appropri-

ate protective clothing. Animal prod-

ucts (blood and meat) should be thor-

oughly cooked before consumption. 

Reducing the risk of human-to

-human transmission from direct or 

close contact with people with Ebola 

symptoms, particularly with their 

bodily fluids. Gloves and appropriate 

personal protective equipment 

should be worn when taking care of 

ill patients at home. Regular hand 

washing is required after visiting pa-

tients in the hospital, as well as after 

taking care of patients at home. 

O u t b r e a k  c o n t a i n m e n t 

measures including prompt and safe 

burial of the dead, identifying people 

who may have been in contact with 

someone infected with Ebola, moni-

toring the health of contacts for 21 

days, the importance of separating 

the healthy from the sick to prevent 

further spread, the importance of 

good hygiene and maintaining a 

clean environment. 

Controlling infection in health-

care settings: 

Health-care workers should 

always take standard precautions 

when caring for patients, regardless 

of their presumed diagnosis. These 

include basic hand hygiene, respira-

tory hygiene, use of personal protec-

tive equipment (to block splashes or 

another contact with infected materi-

als), safe injection practices, and safe 

burial practices. 

Health-care workers caring for 

patients with suspected or confirmed 

Ebola virus should apply extra infec-

tion control measures to prevent con-

tact with the patient’s blood and body 

fluids and contaminated surfaces or 
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materials such as clothing and bed-

ding. When in close contact (within 1 

meter) of patients with EBV, health-

care workers should wear face pro-

tection (a face shield or a medical 

mask and goggles), a clean, non-

sterile long-sleeved gown, and gloves 

(sterile gloves for some procedures). 

Laboratory workers are also at 

risk. Samples taken from humans 

and animals for investigation of Ebo-

la infection should be handled by 

trained staff and processed in suita-

bly equipped laboratories. 

Vaccine 

As o f  September 2014, 

no vaccine was approved by the Unit-

ed States Food and Drug Administra-

tion (FDA) for clinical use in hu-

mans. It was hoped that one would 

be initially available by November 

2014. The most promising candidates 

are DNA vaccines or vaccines derived 

from adenoviruses, vesicular stomati-

tis Indiana virus (VSIV), or filovirus-

like particles (VLPs) because these 

candidates could protect nonhuman 

primates from the ebolavirus-induced 

disease. DNA vaccines, adenovirus-

based vaccines, and VSIV-based vac-

cines have entered clinical trials.  
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