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» Named after the in the
(formerly Zaire), near the first epidemics.

» Two species were identified in 1976:

o Zaire ebolavirus (ZEBOV) and
o Sudan ebolavirus (SEBOV)

» Case fatality rates of 83% and 54% respectively.
» A third species, Reston ebolavirus (REBOV), was

discovered in November 1989 in a group of monkeys

Macaca fascicularis) imported from the Philippines




Geographic distribution of Ebola virus disease outbreaks in humans and animals
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Ebolaviruses:
Ebola virus (formerly Zaire virus)
Sudan virus
Tal Forest virus

Bundibugyo virus

Reston virus (non-human)

Human-to-human transmission is a
predominant feature of epidemics.




Natural Reservoir

Suspected to be a zoonotic

(animal-borne)

However, it is unknown what
organism carries it naturally
without being infected

Suspected vectors

» Bats

» Primates (in some cases, have

been confirmec
» Basically any ot

)

ner animal

native to Africa, including

mosquitoes, tic
reptiles

ks, birds,




» Early symptoms

o muscle aches, fever, vomiting
o red eyes, skin rash, diarrhea, stomach pain

» Acute symptoms
o bleeding/hemorrhaging from skin, orifices, internal organs

Symptoms of ebola include:

Fever (greater
than 101.5°F
or 38.6°C)

T -

Muscle pain
and weakness

Ebola virus

Vomiting
Abdominal (stomach) pain

Diarrhea

Unexplained hemorrhage
(bleeding or bruising}*ADAM
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Target Organs and Damage Methods

Target mainly small capillary vessels. Attach to walls,
cause leakage of blood and serum into surrounding
tissue.

When white blood cells attack the virus, they dissolve -
this releases a chemical into the blood stream that
signals the release of other chemicals (pro-inflammatory
cytokines, pro-coagulants, and anticoagulants)

These injure blood vessels even worse, resulting in
permanent bleeding.

Eventually, the entire body is leaking and dissolving
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» Early Diagnosis

- very difficult
- signs & symptoms very similar to other infections

» Laboratory Test
- PCR detection

- ELISA (enzyme-linked immuno-absorbant) assay

e
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THERE IS NO CURE FOR EBOLA

» There are no known curative medications for Ebola.

» However, there have been very recent developments in
preventative medications.

Care of Infected Persons:

Supportive therapy

Maintain oxygen status

Balance fluids and electrolytes
Treatment of complicating infections

e m



Antiviral Research 105 (2014) 17-21

Contents lists available at ScienceDirect

ANTIVIRAL ’?;
RESEARCH - .

Antiviral Research == T

Fl SEVIER journal homepage: www.elsevier.com/locate/antiviral

Short Communication

Successful treatment of advanced Ebola virus infection with T-705 @Gm
(favipiravir) in a small animal model

Lisa Oestereich *”, Anja Liidtke *¢, Stephanie Wurr *”, Toni Rieger *°, César Muiioz-Fontela **,
Stephan Giinther*"*
4 Bernha rd- Nocht -Institute for Tropical Medicine, Bernhard-Nocht-Strasse 74, 20359 Homburg, Germany

® German Centre for Infection Research {DZIF), Portner Site Hombure, Germany
“Heinrich Pette Institute, Leibniz Institute for Experimental Virology, Martinistrasse 52, 20251 Homburg, Germany
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Table 1. Clinical manifestations in different animal models of filovirus infections [30].

Immuneo- Immuno-

Manifestation Competent Compromised Guinea Pig HS}rrmn Ferret NHP Human
" amster
Mouse Mouse

Lymphopenia Yes Yes Yes Yes Yes Yes Yes
Liver damage Yes Yes Yes Yes Yes Yes Yes
Thrombocytopenia Yes Yes Yes Yes Yes Yes Yes
Coagulopathy No Unknown Yes Yes Yes Yes Yes
Cytokine Storm Yes Yes Unknown Yes Unknown Yes Yes
Rash No No No Yes Yes Yes Yes
Hemordiage No Yes Unknown Yes Yes Yes Yes
signs

NHP: Non-human primates; Virus is host-adapted for mouse, guinea pig, and Syrian hamster and wild-type for ferret, NHF, and Human.




Species Features Pro Con
Controlled
Q Survivor studies have proved invaluable to our understanding challenge
of the immune response directed towards EBOV Natural host experiments are
not possible

Recapitulates human disease and is susceptible to EBOV in the wild,
many vaccine and challenge studies have been performed using NHP
and this data has been invaluable to supporting vaccine licensure

Gold standard,
recapitulates
human disease

Ethical issues,
study expense
and facilities
expertise

Relatively recent model that is susceptible to EBOV
and shows many aspects of human disease

Challenge with
WT EBOV

Lack of reagents

A Guinea pig-adapted strain of EBOV is needed to
(GA-EBQV) to see severe disease in these animals

Established

Fails to fully
recapitulate
human disease

A mouse-adapted strain of EBOV is needed to (MA-EBOV)
to see severe disease in these animals. The use of
transgenic mice and adoptive transfer techniques allows
for the study of human cell subsets in an in vivo setting

Cost-effective
and versatile

Fails to fully
recapitulate
human disease

O
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A Recombinant VSV vaccine

VSV wild-type w_ﬁn—«—h—

Deletion of fusogenic VSV-G protein with substitution
of Ebolavirus Zaire—strain Kikwit envelope protain

BPSC1001

B NIAID/GSK cAd3 Ebola vaccine

cAd3 genome H—&I—M

E1 replaced with
EBOV GP gene inserts

cAd3-EBOV S EBOV GP |

E4 deleted

Figure 1. Structures of Ebola Vaccine Candidates WSV (Panel A) and cAd3 (Panel B).
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» Mvabea suspension for injection
» Ebola vaccine (MVA-BN-Filo [recombinant])

y Zaire ebolavirus (EBOV) Mayinga variant
glycoprotein (GP)

» Sudan ebolavirus Gulu variant GP

v Tai Forest ebolavirus nucleoprotein

» Marburg marburgvirus Musoke variant GP

. zs



Zabdeno

First Vaccination

Mvabea

Administer approximately
8 weeks later

Second Vaccination

yellow cap
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EVD OUTBEREAK Triage Decision-making

Flowchart

Triage process for

epidemiological

L lained
purposes g g
May change the

threshold for clinical
purposes

Probable

Contact

Unexplained death

3 of the
symptoms*

*Svmptums include: headachs, vomiting, nausea, loss of appetite, diarrhoea,

intense fatigue, ebdominal pain, general muscular or articular pain, difficulty in

d=wallowing, difficulty in breathing, hiccoughs

Haote: Confirmed cases requires positive laboratory test Liberia, 2082
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Disinfection with chlorine

Solution

Uses

0.5%

Disinfection of body fluids;

Disinfection of corpses;

Disinfection of toilets & bathrooms;
Disinfection of gloved hands;
Disinfection of floors;

Disinfection of beds & matlress covers;
Footbaths;

0.05%

Disinfection of bare hands and skin:
Disinfection of medical equipment;
Disinfection of laundry;

Washing up of plates and ealing utensils;
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9 parts water

9 parts water

(I

1 part bleach
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hanks for your attention



