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The 2014 Ebola outbreak is the most severe outbreak of Ebola Virus Disease (EVD) since
the discovery of ebolaviruses in 1976. As of 22 October 2014, the WHO, CDC and local governments together have reported a worldwide total of 9,964 suspected cases and 4,881
deaths (5,488 cases and 2,945 deaths having been laboratory confirmed). Many experts believe that the official numbers substantially understate the magnitude of the outbreak with
true figures numbering 2.5 times as many cases as have been reported1.

EBOLA CASES BY YEAR
EVD, formerly called Ebola hemorrhagic fever, was first identified in 1976 with two
simultaneous outbreaks in Zaire (now the Democratic Republic of the Congo) and Sudan
(South Sudan).2 24
Ebola is caused by infection with a virus of the family Filoviridae, genus Ebolavirus.
Five subtypes have been identified: Zaire, Sudan, Bundibugyo, Ivory Coast(Taï Forest), and
Reston. Reston Ebola virus infects only non-human primates.3 24
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Seven countries have confirmed cases of the Ebola virus worldwide (five countries in West
Africa).
Fruit bats, a delicacy for some West Africans, are considered to be virus's natural host.5
The illustration below describes Ebola cases between 1976 and 2014, with the number of
infections and deaths: 6

318 280

284 151
10

1976
Zaire

Sudan

Occurred in Yambuku and surrounding
area. Disease was spread by close
personal contact and by use of contaminated needles and syringes in hospitals/clinics. This outbreak was the first
recognition of the disease.
*The Yambuku outbreak was in a
village situated near the Ebola River,
from which the disease takes its name2
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USA

High mortality among cynomolgus macaques in a primate
facility responsible for exporting
animals in the USA.
Three workers in the animal
facility developed antibodies but
did not get sick.

Zaire

Laboratory infection by
accidental stick of contaminated needle.

Noted retrospectively in the village
of Tandala.

There were no recorded Ebola
outbreaks between 1980
–1990. Scientists believe the
reemergence of the virus is
due to an increase in gorilla
and chimpanzee mortality,
increased hunting of fruit bats.
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Philippines

1977

England

Occurred in Nzara, Maridi and
the surrounding area. Disease
was spread mainly through
close personal contact within
hospitals. Many medical care
personnel were infected.
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Ebola-Reston virus was introduced once again into quarantine facilities in Virginia, and
Texas by monkeys imported from
the Philippines. Four humans
developed antibodies but did not
get sick.
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1979
Sudan

Occured in Nzara, Maridi. Recurrent outbreak at the same site as
the 1976 Sudan epidemic.

315 250
52 31

10

1994
Gabon

1995
Democratic Republic of
the Congo (formerly Zaire)

Ivory Coast
Scientist became ill after
conducting an autopsy on a
wild chimpanzee in the Tai
Forest. The patient was treated in Switzerland. The virus’
mutation into new strains
– Ivory Coast.

Occured in Mékouka and other
gold-mining camps deep in the
rain forest. Initially thought to be
yellow fever; identified as Ebola
hemorrhagic fever in 1995.

Occured in Kikwit and surrounding
area. Traced to index case-patient
who worked in forest adjoining the
city. Epidemic spread through
families and hospitals.
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1997

Jan
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South Africa

A medical professional traveled
from Gabon to Johannesburg,
South Africa, after having treated
Ebola virus-infected patients and
thus having been exposed to the
virus. He was hospitalized, and a
nurse who took care of him
became infected and died.

Gabon

Russia

Gabon

Occured in Mayibout area. A
chimpanzee found dead in the
forest was eaten by people
hunting for food. Nineteen
people who were involved in
the butchery of the animal
became ill; other cases
occured in family members.

Laboratory contamination

Occurred in Booué area with
transport of patients to Libreville.
Index case-patient was a hunter
who lived in a forest camp.
Disease was spread by close
contact with infected persons.

1996

Jan

Apr

Jul

425 224

122 96

2000

2001

Oct

Uganda

Outbreak occured over the border of Gabon
and the Republic of the Congo.
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2003

Nov

Republic of Congo

Outbreak occurred in the districts of
Mbomo and Kéllé in Cuvette Ouest
Département.
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2004

2007

Russia

Sudan

Republic of Congo

Laboratory contamination

Outbreak occurred in Yambio
county of southern Sudan. This
outbreak was concurrent with an
outbreak of measles in the same
area, and several suspected
EHF cases were later reclassified as measeles cases.

Outbreak occurred in Kasai Occidental Province. The outbreak was
declared over November 20. Last
confirmed case on October 4 and
last death on October 10.
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Outbreak occurred in the Mweka
and luebo health zones of the Province of Kasai Occidental.

Philippines
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2012

May

Jun

Uganda

Outbreak occurred in the Kibaale
District of Uganda. Laboratory tests of
blood samples were conducted by the
UVRI and the U.S. Centers for Disease
Control and Prevention (CDC).
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Uganda

The Ugandan Ministry of Health informed the
public that a patient with suspected Ebola Hemorrhagic fever died on May 6, 2011 in the Luwero
district, Uganda. The quick diagnosis from a blood
sample of Ebola virus was provided by the new
CDC Viral Hemorrhagic Fever laboratory installed
at the Uganda Viral Research Institute (UVRI).

2013

Dec

Jan

Uganda
Outbreak occurred in Bundibugyo
District in western Uganda. The
virus’ mutation into new strains
– Bundibugyo.

First known occurrence of Ebola-Reston in pigs. Strain closely
similar to earlier strains. Six workers
from the pig farm and slaughterhouse developed antibodies but did
not become sick.
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2011

2008

Nov

Republic of Congo

Dec

Apr

Republic of Congo

Outbreak occured in Mbomo and
Mbandza villages located in Mbomo
distric, Cuvette Ouest Département.

2009

2002

Gabon, Republic of Congo

Occurred in Gulu, Masindi, and Mbarara
districts of Uganda. The three most important
risks associated with Ebola virus infection were
attending funerals of Ebola hemorrhagic fever
case-patients, having contact with case-patients in one's family, and providing medical
care to Ebola case-patients without using
adequate personal protective measures.
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36 13
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Nov

Uganda

Jun

Republic of the Congo

Outbreak occurred in the Luwero District.
CDC assisted the Ministry of Health in the
epidemiologic and diagnostic aspects of
the outbreak. Testing of samples by CDC's
Viral Special Pathogens Branch occurred
at UVRI in Entebbe.

Outbreak occurred in DRC’s Province Orientale.
Laboratory support was provided through CDC and
the Public Health Agency of Canada (PHAC)’s field
laboratory in Isiro, and through the CDC/UVRI lab in
Uganda. The outbreak in DRC has no epidemiologic
link to the near contemporaneous Ebola outbreak in
the Kibaale district of Uganda.
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There has been a sharp rise in cases in the first half
of August. This graph illustrates the increase over time
of cases and deaths during the 2014 outbreak: 7
The outbreak began in March, with the first case reported in Guinea.
Since then the numbers of cases and deaths have risen at an alarming
rate.
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**On 8th August 2014, the WHO declared an international emergency in
relation to the Ebola outbreak, with officials reporting that a coordinated
response would be essential to stop and reverse the spread of the virus.
Some experts predict that if we don’t get control of the virus,
the number of infections could mushroom to nearly 55,000
cases by November 2014.8
Home range of Pteropodidae family of fruit bat 9
Country reported EVD outbreaks
Country reported travel-associated Ebola case in human
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The illustrations above describe known cases and outbreaks of EVD, in chronological
order as of 22 October 2014, with the number of infections and deaths.
It began in Guinea in December 2013 and then spread to Liberia and Sierra Leone. A small
outbreak of twenty cases occurred in Nigeria, and one case occurred in Senegal. Following
a 42-day waiting period, both countries were declared disease-free as of 20 October 2014.
Cases of secondary infections of medical workers in the United States and Spain have occurred, neither of which has yet spread to the general population. A single case has been
identified in Mali as of 22 October 20141.
*The outbreak in Democratic Republic of the Congo is unrelated to the current outbreak of Ebola in West Africa.

VIRUS TRANSMISSION
Ebola is introduced into the human population through contact with an infected animal.
Ebola is spread through close and direct physical contact with infected bodily fluids, the
most infectious being blood, faeces and vomit. The Ebola virus has also been detected in
breast milk, urine and semen.
It is not entirely clear how an Ebola outbreak starts. The initial infection is believed to
occur after an Ebola virus is transmitted to a human by contact with an infected animal's body fluids. Evidence strongly implicates bats as the reservoir hosts for ebolaviruses.
Bats drop partially eaten fruits and pulp, then land mammals such as gorillas and duikers
feed on these fallen fruits. This chain of events forms a possible indirect means of transmission from the natural host to animal populations1.
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Ebola then spreads in the community through human-to-human transmission, with
infection resulting from direct contact (through broken skin or mucous membrane) with the
blood, secretions, or other bodily fluids, or with the organs of infected people, and indirect
contact with environments contaminated with such fluids. The virus can survive in liquid or
dried material for a number of days.10 11
The following are the most common methods of EVD transmission between people24:
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infected
saliva / sweat
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infected stool or
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infected blood
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infected breast
milk

Contact with an
infected dead
body

Contact with
infected medical items

Unprotected
sex with an
infected person
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Attachment. Endocytosis

Ebola virus fuses with cells lining
respiratory tract, eyes or body
cavities

Assembly. Budding

New copies of the virus are
produced and released back
into system

3
Human cell

Uncoating

The virus’s genetic contents
are released into the cell

4

Transcription. Translation

This genetic material takes over
cell machinery to replicate itself

The virus spreads to cell types throughout the body by binding glycoprotein to receptors
on cell surfaces. Infected cells detach from blood vessels, causing massive hemorrhage.
Loss of blood leads to kidney and liver failure.

SYMPTOMS OF INFECTION
Ebola is a severe acute viral illness often characterized by the sudden onset of fever, intense weakness, joint and muscle pain, sore throat and headache. These symptoms are
then followed by more severe complications, along with decreased function of the liver and
kidneys. Around this time, affected people may begin to bleed both within the body and externally. The incubation period is 2 to 21 days. Humans are not infectious until they develop
symptoms. It is unclear why some patients can survive and others die from this disease, but
patients who die usually have a poor immune response to the virus24.
Typical time frame and symptoms development:17 18 19

The patient shows sudden
flu-like symptoms, which are
similiar for common diseases
such as:
• Fever
• Headache
• Skin rash
• Hiccups
* Hiccups are a very bad sign
• Joint and Muscle pain

Infected

The virus may enter
through the mouth,
eyes, nose, a break in
the skin or through
sexual intercourse. The
most common incubation period is about 10
days.
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Survival

Survival is believed to be dependent on an early, strong immune
response and constant hydration,
with improvement after the first
week. Recovered patients often
remain hospitalized for 1-2 weeks,
facing a long convalescence and
long-term health problems:
• Loss of memory
• Central nervous system disorders
• Loss of hair

10 days after infection
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One average, the
patient is hospitalized 5
days after showing
symptoms. New symptoms include:
• Diarrhea
• Loss of appetite
• Chest pain
• Coughing
• Eye inflammation

10-15 days
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The body’s immune
response and damage to
the vascular system
cause blood to leak from
the veins. Around 18% of
patients begin to show
unexplained bleeding
such as:
• Blooding in stool
• Vomiting blood
• Coughing up blood
• Bleeding gums
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18 days: death

About 70.8% of infected
patients die, usually
from multi-organ failure
or shock. On average,
death occurs 8 days
after the onset of symptoms and 4 days after
hospitalization.

DIAGNOSIS AND TREATMENT
Ebola diagnosis requires ruling out other diseases, which may include malaria, typhoid
fever, shigellosis, cholera, leptospirosis, plague, rickettsiosis, relapsing fever, meningitis,
hepatitis, and other viral hemorrhagic fevers24.
Once these have been ruled out, Ebola virus infections can be diagnosed definitively in a
laboratory through several types of tests:20
Antibody-capture enzyme-linked immunosorbent assay (ELISA)
Antigen-capture detection tests
Serum neutralisation test
Reverse transcriptase polymerase chain reaction (RT-PCR) assay
Electron microscopy
Virus isolation by cell culture

To confirm the diagnosis, blood test samples are tested for viral antibodies, viral RNA, or
the virus itself24.
There is no licensed vaccine or specific treatment available for Ebola. The goal of an
Ebola vaccine is to induce an effective immune response to the Ebola virus which would
lead to protection from subsequent infection. A number of potential Ebola vaccines have
been tested in animals but none have been adequately tested in humans. Tests of new
Ebola drugs could take place as early as November 2014.21
The course of treatment for infected patients involves supportive therapy: providing relief
of symptoms while the body fights the infection. Intravenous fluids, antibiotics, and oxygen
are usually employed. Treatment may also include the use of medications to control fever,
help the blood clot, and maintain blood pressure. Even with such supportive care, death
occurs in 70.8% of cases.
Intravenous (IV) fluids to maintain fluids and electrolytes (sodium, potassium, and chloride)
Oxygen and devices that help with breathing
Medications to control fever, help the blood clot, and maintain blood pressure
Antibiotics to prevent secondary infections from bacteria
Good nursing care.
* In August, it was reported that healthcare workers represented nearly 10 percent of the cases
and fatalities, significantly impairing the ability to respond to the outbreak in an area which
already faces a severe shortage of doctors. According to the WHO, the high proportion of infected medical staff can be explained by lack of the number of medical staff needed to manage
such a large outbreak, shortages of protective equipment, or improperly using what is available,
and “the compassion that causes medical staff to work in isolation wards far beyond the number
of hours recommended as safe.”. By 29 September, the WHO reported 377 workers had been
infected and 216 had died.
Current bed capacity for patients in countries with active cases as of 8 Oct 2014 22
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ZMapp, a monoclonal antibody vaccine. The limited supply of the drug has been used to treat
a small number of individuals infected with the Ebola virus. Although some of these have
recovered the outcome is not considered statistically significant. ZMapp has proved highly
effective in a trial involving rhesus macaque monkeys.
The NIH along with the Wellcome Trust and Britain's Medical Research Council and Department for International Development have begun human trials of a monovalent vaccine at the
University of Oxford. The first healthy patient received a monovalent vaccine containing antigenic material from just the Zaire strain on 17 September. In parallel studies, human trials
began on this same monovalent vaccine on healthcare workers in Mali in early October, and
are due to start in Maryland, USA in October and potentially in Gambia.
The NIH in collaboration with the U.S. Department of Defense, have begun human safety trials
of a recombinant vesicular stomatitis virus Ebola vaccine (VSV-EBOV) in Maryland in October.
There are also plans to expand safety trials to sites in Europe and sub-Saharan Africa. This
vaccine has been developed by the Public Health Agency of Canada (PHAC) and NewLink
Genetics. Initial results about safety and dose ranges are expected by the end of 2014.
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PREVENTION AND CONTROL
Good outbreak control relies on a coordinated set of interventions including case management, surveillance and contact tracing, reliable laboratory services, safe burials, and
social mobilization. Community engagement is key to successfully controlling outbreaks.
Raising awareness of risk factors for Ebola infection and protective measures that individuals can take is an effective way to reduce human transmission. Risk reduction messaging
should focus on several factors:

Avoid physical contact with
people showing symptoms of
the Ebola virus.

Wash your hands regularly
with clean water and soap.

Keep away from fruit bats,
monkeys, dead animals, and
bush meat.

Thoroughly cook all animal
products before consumption.

Inform health authorities
immediatly in case of contact with expected or confirmed Ebola case.

Travel to areas where there is
an Ebola outbreak only in case
of urgent need.

Contact tracing involves finding everyone who comes in direct contact with a sick Ebola
patient. Contacts are watched for signs of illness for 21 days from the last day they came
in contact with the Ebola patient. If the contact develops a fever or other Ebola symptoms, he or she is immediately isolated, tested, treated, and the cycle starts again—all of
the new patient’s contacts are found and watched for 21 days, and so on.

POTENTIAL OF SPREADING INTERNATIONALLY
There are major concerns that the EVD outbreak could spread, particularly to Europe
and the United States. The main concern centres around air travel, which is thought to the
primary potential route for the virus to spread across international and continential borders.
Air traffic connections from West African countries to the rest of the world. Guinea,
Liberia, and Sierra Leone are not well connected outside the region. Nigeria, in contrast,
being the most populous country in West Africa with more than 166 million people, is well
connected to the rest of world. For historical reasons, all these countries have the strongest
ties with European countries.23
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The figure shows that travel from Sierra Leone, Guinea, and Liberia within the continent of Africa is much more prevalent than travel elsewhere.
Severe travel restrictions to and from the affected areas (80% airline traffic reduction) generates only a 3-4 weeks delay in the international spreading.
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