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Ebola Virus Disease




Ebola Virus: Discovery and Characterization

Ebola virus (EBOV) was first described in 1976, near
the Ebola River in the Democratic Republic of Congo1

 EBOV is a single-stranded RNA virus
belonging to the Filoviridae family?

* The genus Ebolavirus has 6 known species
(*4 species known to cause disease in
humans)3

» Zaire ebolavirus (Ebola virus)*
* Sudan ebolavirus (Sudan virus)*
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* Bundibugyo ebolavirus (Bundibugyo virus)* .\Sjjm
VP35

» Tai Forest ebolavirus (Tai Forest virus)* "“""‘““““‘“‘"‘"‘""““""“"‘"‘"
* Reston ebolavirus (Reston virus)
 Bombali ebolavirus (Bombali virus)
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Diagram adapted with permission from Feldman H et al.*
EBOV = Ebola virus; RNA = ribonucleic acid; GP = glycoprotein; L = polymerase or large protein; VP = virion protein; NP = nucleoprotein.

1. Years of Ebola virus disease outbreaks. Centers for Disease Control and Prevention Web site. www.cdc.gov/vhf/ebola/history/chronology.html. Accessed February 4, 2020. 2. Beniac DR et al. PLoS One. 2012;7:€29608.
3. What is Ebola virus disease? Centers for Disease Control and Prevention Web site. www.cdc.gov/vhf/ebola/about.html. Accessed February 4, 2020. 4. Feldmann H et al. Nat Rev Immunol. 2003;3:677-685.



Ebola virus Natural host

> Transmission:

— Fruit bats are thought to be the
natural hosts (asymptomatic)

— Introduction to humans is
through contact with fluids,
secretions and blood of
Infected animals
(Chimpanzees, gorillas, Fruit
bats, Forest antelope and
porcupines).

— Causes Simian Hemorrhagic
fever
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Why Ebola is a serious public health problem
The Ebola virus is highly infectious and mainly transmitted through contact with body fluid

of infected persons.

The risk to the publicis real as the first documented case could have exposed family
members and also members of the public in close contact.

Ebola tends to have a high case fatality rate —In the 2000 outbreak in northern Uganda,
more than half (53%) of all those infected with the virus succumbed to it.

Depending on the strain of the virus and public health response in place, the fatality rate
can range anywhere between 25% and 90% of those infected.

Tracing of contact cases can be challenging due to population mobility.

On top of this, rigorous contact tracing and treatment of confirmed cases costs money. So

technical support and resources need to be made available.



Ebola as a Potential Global Threat

Spread of cases in 2014 West Africa
outbreak illustrated the potential of
Ebola to pose a global threat.

* June 2019: 3 cases spread from the
outbreak in DRC to Uganda.?

* WHO declared both Ebola outbreaks
as a public health emergency of
international concern.13

DRC = Democratic Republic of Congo; EVD = Ebola virus disease;
WHO = World Health Organization.

1. Ploquin et al. Ebola Vaccines. Chapter 20. In: Plotkin SA, Orenstein WA, Offit PA, eds. Vaccines.
7th ed. Pennsylvania:, Elsevier; 2018: 276-287. 2. Ebola Virus Disease — Republic of Uganda. World
Health Organization website. https://www.who.int/csr/don/13-june-2019-ebola-uganda/en/. Accessed
February 4, 2020. 3. Ebola health update- DRC, 2019. World Health Organization Web site.
https://lwww.who.int/emergencies/diseases/ebola/drc-2019. Accessed February 4, 2020. 4. Years of
Ebola Virus Disease Outbreaks. CDC website.
https://www.cdc.gov/vhf/ebola/history/chronology.html. Accessed February 4, 2020. 5. Malvy D et al.
Lancet. 2019;393:936-946. 6. Shultz et al. Bull At Sci. 2016;72(5):304-310.

2014 West Africa Outbreak — Spread of Cases

US | 4 cases

International travel resulted in
the first Ebola-virus positive

patients in countries including
Nigeria, the US, and Spain."*

Spain | 1 case

™ 7 ltaly | 1 case
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Senegal | 1 case ™ |
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IN 2014:

Unfamiliarity with EVD
outside of the endemic area
led to delayed diagnosis of
imported cases.®

-
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\| [/ ® Mali| 8 cases

* Nigeria| 20 cases

Despite only 4 cases in the
US, fear was extremely high,
with Ebola becoming the third
most urgent health concern
for Americans in 2014.5



Transmission

Ebola virus is a zoonotic disease that can be transmitted from animals to humans.

* Fruit bats are thought to be natural hosts of Ebola virus, although the virus has not
yet been isolated from bats in natural conditions.!

* Transmission from animals to humans is believed to occur via direct contact with
infected animal blood or carcasses.?

 Human index cases have been linked to direct contact with gorillas, chimpanzees,
duikers, swine, or to unknown contacts within or around mineral mines.2
 Humans are likely infected either by handling sick or dead infected forest animals ‘
(such as apes), or by direct or indirect contact with infected bats.?

* Human-to-human transmission occurs through direct contact with the organs, blood,
secretions and other bodily fluids (such as urine, feces, semen, breast milk, mucus,
vomit) of an infected person or with materials contaminated with these fluids.3

* Ebola is not transmitted through the air or water.*

1. Malvy D et al. Lancet. 2019;393:936-946. 2. Ploquin et al. Ebola Vaccines. Chapter 20. In: Plotkin SA, Orenstein WA, Offit PA, eds. Vaccines. 7th ed. Pennsylvania:, Elsevier; 2018: 276-287. 3. Kaur G et al. Trop J
Med Res. 2017;20:1-9. 4. Rewar S, Mirdha D. Ann Global Health. 2014;80(6):444-451.



Transmission

Viral transmission Human-to-human transmission
(tmnmmmm)
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Index-case potential Outbreak potential Epidemic potential
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Ebolais a serious and often deadly disease.
at | S o It is spread through direct contact with the followmg

Soiled clothing of an
bdected Body ﬂ.unds such as blood, .88|IV8 faeces, vomit,
urine and sweat of an infected person

» Ebolaisakiller disease caused by a virus. [0

% }« ~ T o :

» Ebolavirusis spread by contact with bats and | £ wr A ,’kkq"jw Saliva h
monkeys and also by contact with a person ' \
infected by the Ebola virus.

R Ebola spreads quickly from person to person,
killsina short time BUT can be prevented.

1 With early medical treatment the death rate

can be significantly reduced.
Dr.Jane Ruth Aceng Ocero
Minister for Health/WomanMP, LiraCity.
Report all suspected cases to the nearest health facility immediately. Report all suspected cases to the nearest health facility immediately.

OR send a FREE SMS to Ureport on: 8500 or call toll free on: 0800 100066 / 0800 203 033 OR send a FREE SMS to Ureport on: 8500 or call toll free on: 0800 100066



Disease Course

Clinical manifestations of EVD change as the disease progresses'

Disseminated Infection/Systemic Inflammatory Response
If recovery does not occur after mild disease, symptoms may progress to include hemorrhage, cardiac distress,
neurological events, and multi-system organ failure. Many patients go into shock, possibly due to hypovolemia

and a systemic inflammatory response.

Incubation period

2-21 days
Average 4-10 days

= Initial presentation

After the Incubation period, EVD

typically starts as a non-specific viral

syndrome of abrupt onset:

* ‘Flu-like’ symptoms (high fever,
malaise, body aches)

* Gastrointestinal symptoms (nausea,
vomiting, diarrhea)

Individuals are contagious within 6
days of infection.

Progression l Recovery, Sequelae, Complications

0-14 days ‘ 3-12 months, or longer

= Potential mortality
Fatal disease in the form of
viral septic shock (tissue
breakdown), multi-system
organ failure, and immune
paralysis may occur.

EVD: Ebola virus disease
1. Malvy D et al. Lancet. 2019;393:936-946.

Recovery before shock is possible.
Gradual recovery following shock can
occur. However, EVD-associated
sequelae and late-onset complications
(for example, musculoskeletal disorders,
ocular-visual impairment, diffuse pain
syndrome) are possible.

Possible viral persistence in reservoirs
(for example, eye, testis, central
nervous system)



Uganda Ebola ongoing outbreak

* First case 23" September

* Second Presidential address on Ebola was held yesterday 13t Oct 2022 on all TVs
and Radios live countrywide

* Now 5 districts affected
* Mubende, Kyegegwa, Kassanda, Kagadi and Bunyangabu.

* There are so far 54 total confirmed cases of Ebola and 19 deaths. 20 people have
recovered including 5 health workers who were discharged yesterday from
Entebbe Isolation facility who were brought from Fort Portal Regional Referral
Hospital.

e Total 9 health workers were infected, four have died, 5 discharged from hospital
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ngeur:umvision 176 o Category 1 (Very high risk) —
Southern Division 6 _ Mubende, Kassanda, Kyegegwa,
Western Division . _ Kagadi and Bunyangabu.
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ﬁzzaerz:bya ; D Category 2 (High Risk) —
Kibalinga 1 I B 20 districts surrounding Mubende
Kiruuma 6 3 plus Kampala and Wakiso. Kampala
Kitenga 1 U and Wakiso are included in this
AT : oz category because of population
Kassanda 2 _
- movement, trade and social
Kalwana 1 _ services.
[Kyegegwapgy asule 3
IKagadinis Kagadi TC 1 1 Category 3 (Moderate Risk) —
Rwimi TC 1 Rest of the country
I N



Uganda response has been commendable

a Dr. Jane Ru.th A.ceng Oc 0.- 01 Oct Dr. Jane Ruth Aceng Ocero @

| condole with his family, medical

fraternity, KIU university and the people a @JaneRuth_Aceng
of Tanzania.
Dr. Ali is the first Doctor, and second GOOd neWS! 5 health WOrkerS
health worker to have succumbed to have been discharged from the
Ebola. The first was a midwife from St .
Florence Clinic, a probable case, Entebbe Isolation Center upon
because she died before testing. recovering frOm #EbOIa

«» Dr. Jane Ruth Aceng ... @ - 01 Oct

| regret to announce that we have lost
our first doctor, Dr Mohammed Ali, a
Tanzanian National, 37yr old Male
today at 3:15am. He tested positive
of Ebola on Sept 26, 2022 and died ...
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5:32 pm - 11 Oct 22 - Twitter for iPhone




The Uganda Outbreak - 2022

a Dr. Jane Ruth Aceng Ocero &
@JaneRuth_Aceng

This morning,my team and |
visited Mubende District &
participated in the District Task
Force meeting in response to the
current Ebola outbreak. We were
joined by Partners supporting the
response. Discussions centered
on bridging the gaps to strengthen
the response interventions.

5:27 pm - 24 Sept 22 - Twitter for iPhone

WHO Uganda @&
@WHOUganda

The leadership of the
@MinofHealthUG, #WHOUganda
and other partners are visiting

the areas affected by #Ebola in
HMubende District. Discussions
focus on the health situation in
Mubende, understanding the gaps
to strengthen the #EbolaOutbreak
response interventions.

WHO African Region and 5 others
2:56 pm - 24 Sept 22 - Twitter Web App



Uganda response has been commendable

Ainebyoona Emmanuel
@ainbyoo

The @MinofHealthUG has
deployed a mobile lab in Mubende
regional referral Hospital to
support Ebola virus testing for
the region to reduce on the Turn
around time of results.

It was officially launched today
by Hon. Min of Health @JaneRuth
_Aceng @USAmMbUganda
@CDCgov

7:45 pm - 30 Sept 22 - Twitter for Android

Ministry of Health- Uganda @&
@MinofHealthUG

Over 60 officers supporting Risk
Communication and Community
Engagement (RCCE) in Mubende
and other high risk districts
started a 3 day Training on RCCE
for Ebola and other Public Health
emergencies.

The training is organized by
Africa CDC & Ministry of Health.
HEbolaOutbreakUG

g

9:36 pm - 10 Oct 22 - Twitter for iPhone



Uganda response has been commendable

/3« Ministry of Health- Uganda @
‘,,. @MinofHealthUG

The @MinofHealthUG with
support from @AfricaCDC,

@ AfricanUnion and @WHO

has convened a high level
Emergency Ministerial Meeting
on Cross border Collaboration for
Preparedness and Response to
the #EbolaOutbreakUQG.

The meeting will be officiated by
Rt. Hon. @RobinahNabbanja

HIGH-LEVEL EMERGENCY

MINISTERIAL

Meeting on Cross Border Collaboration
for Preparedness and Response to
Ebola Disease Outbreak

HIGH-LEVEL EMERGENCY

MINISTERIAL

Meeting on Cross Border Collaboration
for Preparedness and Response to

Ebola Disease Outbreak

12 October 08:30 AM - Kampala,

DATE TIME PLACE
2022 Republic of

African [ Q (@) Word eaieh
Unlon 1 AFRICA CDC .:n Region

10:20 am - 12 Oct 22 - Twitter for iPhone

41 Retweets 1 Quote Tweet 93 Likes

O 3 O <3

Ministry of Health- Uganda @ ... - 21h
The aim of this meeting is to strengthen
and enhance collaboration and
coordination for cross border
preparedness and response to
#EbolaOutbreakUG and other public
health emergencies.




Uganda response has been commendable

Dr. Jane Ruth Aceng Ocero &
@JaneRuth_Aceng

Today, we held a great high level
meeting with the Diplomatic
Community and Partners

to assess the current Ebola
situation, discuss priority areas
and what is required to bridge
the gaps in the Ebola response.
| appreciate all diplomats and
partners for their continued
support.

11:33 am - O1 Oct 22 - Twitter for iPhone

Dr. Jane Ruth Aceng Ocero @ ... - 16h
Today,Rt. Hon. Prime Minister,
@RobinahNabbanja officially opened the
Emergency Ministerial Meeting on
Preparedness and Response to Ebola.
This meeting discusses best ways to
strengthen and enhance cross border
collaboration in response to
#EbolaOutbreakUG and other
emergencies




Dr. Jane Ruth Aceng Ocero &
@JaneRuth_Aceng

@

#Ebola spreads quickly from
person to person and kills within
a short time. However, #Ebola is
PREVENTABLE.

- Wash your hands with soap and
clean water frequently

- Avoid shaking hands and
hugging

- Report to the nearest health
facility if you have signs and
symptoms of Ebola

MINISTRY OF HEALTH

Can a person with
Ebola survive ?

Yes. The chances of survival
increase significantly if an
infected person seeks
medical treatment early.

Dr Diana Atwine
The Permanent Secretary,
Ministry of Health

Report all suspected cases to the nearest health facility immediately.
OR send a FREE SMS to Ureport on: 8500 or call toll free on: 0800 100066 / 0800 203 033



Emerging issues in Ebola outbreak situation in Uganda

v' Mubende District, lies on a major highway from Kampala to the DR Congo, with busy trading places
and the gold mine on one side.

v’ Delayed response because health authorities didn’t expect the outbreak to happen in Mubende.

v’ Private facilities were not very vigilant — low index of suspicion.
v Most of the cases were moving from one private hospital to another
v" The signs of Ebola are not very specific. You could think someone has malaria or diarrhoea

v The disease was detected/outbreak confirmed after around two weeks when it was spreading.

v The outbreak was confirmed about one month after North Kivu—the part of the DR Congo
bordering Uganda—reported an outbreak of Ebola. Mubende is more than 520 kilometres from
North Kivu.

v The Sudan Ebola virus outbreak is happening about 10 years since the last outbreak triggered by the

same in 2012. There is NO Vaccine against this variant of Ebola virus.



WHO Africa New Ebola case in North Kivu in the Democratic Republic of the Congo...

New Ebola case in North Kivu in the Democratic Republic
of the Congo

New Ebola case in North Kivu in the Democratic Republic of the Congo

REFS:

October 2021 Democratic Republic of the
Congo, North Kivu Province

Overview

On October 8, 2021 the Ministry of Health (MOH) in the Democratic Republic of the Congo (DRC)
announced an outhreak of Ebola virus disease (EVD) in Beni Health Zone, North Kivu Province.
Subsequent cases have been confirmed in the same health zone. Beni, one of the epicenters of the
2018-2020 EVD outbreak in DRC, is not far from Butembo City, the site of two recent EVD outbreaks,
one in 2018 and another earlier in 2021.

Sequencing data from the first confirmed case in this outbreak shows a link to the 2018-2020
outbreak in the same region. This suggests that the new outbreak was likely caused by a persistent
infection in an EVD survivor that led to either a relapse or sexual transmission of the virus.

CDC is working with the MOH and the World Health Organization (WHQ) to implement response
activities. An EVD surveillance system is in place, and contact tracing and vaccination activities are
being carried out. The WHO Strategic Advisory Group of Experts on Immunization (SAGE)
recommends [/ that during an Ebola outbreak, all contacts and contacts of contacts should receive
rVSVAG-ZEBOV-GP unless they were vaccinated within the preceding six months.

New Ebola case in North Kivu in the Democratic Republic of the Congo | WHO | Regional Office for Africa

https://www.cdc.gov/vhf/ebola/outbreaks/drc/2021-oct.html

https://twitter.com/OMS Afrique/status/1463803913354809346?s=20



https://www.afro.who.int/news/new-ebola-case-north-kivu-democratic-republic-congo
https://www.cdc.gov/vhf/ebola/outbreaks/drc/2021-oct.html
https://twitter.com/OMS_Afrique/status/1463803913354809346?s=20

Diagnosis: WHO Recommendations

Sample Collection Choice of Test Safety

* WHO recommends sample collection = WHO recommends nucleic acid tests = Filoviruses are highly infectious, and
when patients exhibit symptomes. If (NATs) as the method of choice for EVD therefore strict precautions must be
samples are collected within the first 3 diagnosis; however, rapid antigen tests applied when handling Ebola virus
days of symptom onset and results are may be used for screening in areas where specimens for diagnosis.
negative, repeat testing with new NATs are not readily available?

samples collected 48 hours after first
collection is needed.?

* Whole blood samples are
recommended for live patients.?

* Oral swabs are recommended for
deceased individuals and in
situations when blood collection is
not possible (for example, children).?

WHO: World Health Organization; EVD: Ebola virus disease

1. Laboratory diagnosis of Ebola virus disease. WHO website. https://apps.who.int/iris/bitstream/handle/10665/134009/WHO_EVD_GUIDANCE_LAB_14.1_eng.pdf;jsessionid=B9070351B1632F1D.
Accessed February 4, 2020. 2. Ebola virus disease. WHO website. www.who.int/news-room/fact-sheets/detail/ebola-virus-disease. Accessed February 4, 2020.



Health Concerns for Survivors of Ebola

* |In most cases, people who have completely recovered from EVD do not become re-
infected.

 They however may suffer Tiredness, Headaches, Muscle and joint pain, Eye and vision
problems (blurry vision, pain, redness, and light sensitivity), Weight gain, Stomach pain or
loss of appetite; memory loss, neck swelling, dry mouth, tightness of the chest, hair loss,

hearing problems (ringing in the ears and hearing loss)

e Other health problems are pain or tingling in the hands and feet, inflammation of the
pericardium (tissue around the heart), and inflammation of one or both testicles; changes
in menstruation, impotence, decreased or lost interest in sex, difficulty falling or

remaining asleep, depression, anxiety, and post-traumatic stress disorder (PTSD).



Further current observations

Recovery from EVD depends on good supportive care and the patient’s immune
response. Investigational treatments are also increasing overall survival.

Those who do recover develop antibodies that can last 10 years, possibly longer.
Survivors have some protective immunity to the type of Ebola that sickened
them.

It is not known if people who recover are immune for life or if they can later
become infected with a different species of Ebola virus.

Some survivors may have long-term complications, such as joint and vision

problems.



Aspects of outbreak control

Reduce risk of animal to human transmission

Reduce risk of community transmission

Reduce transmission risk in healthcare settings

Maintain surveillance

Countries at risk to prepare outbreak preparedness plans



Treatment: Supportive and Intensive Care

Specific treatment for EVD is lacking Symptoms of EVD are treated as they appear
= Management of patients consists of = |nterventions consist primarily of supportive care
supportive and intensive critical care, as (fluid and electrolyte replacement; oxygen; medications
needed, empirical treatment of concomitant to support blood pressure, reduce vomiting, control
infections, and isolation of cases."? infection, reduce pain).®
Outside of supportive care Survival linked to individual’s
interventions, options are limited immune response
= Potential treatments including blood  Surviving patients have much higher antibody
products, immune therapies, and drug response than those who do not survive.?

therapies are currently being evaluated.*

EVD: Ebola virus disease
1. Tuncer N et al. J Biol Dyn. 2018;12(1):913-937. 2. Malvy D et al. Lancet. 2019;393:936-946. 3. Ebola (Ebola Virus Disease) - Treatment. CDC website. https://www.cdc.gov/vhf/ebola/treatment/index.html. Accessed February 4, 2020 4.
Ebola Virus Disease. WHO website. https://www.who.int/news-room/fact-sheets/detail/ebola-virus-disease. Accessed February 4, 2020. 5. Goeijenbier M et al. Neth J Med. 2014;72(9):442-448.



ANTIVIRAL treatments for Ebola disease — WHO letter

Y, World Health
# Organization

Notes for the record: Technical Elements to Consider for the use of
Investigational Therapeutics and Investigational Vaccine for Post-Exposure Prophylaxis
for Frontline Healthcare Workers Potentially Exposed to Ebola virus in the Current
Outbreak Involving the Eastern Democratic Republic of Congo

WHO convened an expert consultation to consider the use of investigational therapeutics or investigational
vaccine(s) for post-exposure prophylaxis (PEP) for frontline healthcare workers (HCWSs) potentially exposed
to Ebola virus (Zaire ebolavirus) during the current outbreak involving Eastern Democratic Republic of Congo
(DRC), 11 September 2018.

Experts:
Dr. Edward Cox (Chair), Mr. Augustin Augier®, Dr. Sina Bavari, Dr Sarah Browne, Dr Marco Cavaleri, Dr

Rebecca Grais, Dr Marion Gruber®, Dr Michael Jacobs, Dr Richard Kojan*, Dr Armand Sprecher, Dr Megan
Vitek*®, Dr Timo Wolf* (*unable to attend).

technical-issues-to-consider-for-ebola-pep.pdf (who.int)

extract)

Table. Categories of Risk of Transmission of Ebola Virus Following Potential Exposure

Event

Example Scenarios

Risk of Ebola Virus
Transmission

Mo direct contact with a patient
with Ebola virus disease or their
body fluids

Breach of personal protective equipment

without risk of contamination

Low

Intact-skin-only contact with a
patient with Ebola virus disease
(alive or deceased) or their bodily
fluids

Clinical assessment of an individual with
suspected Ebola virus disease before diagnosis
without appropriate

personal protective

equipment

Intermediate

Broken skin or
membrane contact with a patient
with Ebola virus disease (alive or

mucous

deceased) or their bodily fluids,
penetrating sharps injury from
used device aor  through
contaminated gloves or clothing

Bodily fluid in direct contact with eyes, nose,
or mouth; penetrating sharps injury from a
used intravenous cannula

High

Adapted from: Fischer WA 2nd, Vetter P, Bausch DG, Burgess T, Davey RT Ir, Fowler R, Hayden FG, Jahrling
PB, Kalil AC, Mayers DL, Mehta AK, Uyeki TM, Jacobs M. Ebola virus disease: an update on post-exposure
prophylaxis. Lancet Infect Dis. 2018 Jun;18(6):e183-e192. doi: 10.1016/51473-3099(17)30677-1. Epub 2017

Mow 15.



https://www.who.int/ebola/drc-2018/technical-issues-to-consider-for-ebola-pep.pdf

Ebola Therapeutics

« 2 treatments are currently FDA approved to treat EVD caused by the
Ebola virus, species Zaire ebolavirus, in adults and children.
 The first drug approved in Oct 2020, is Inmazeb - a combination
of 3 monoclonal antibodies.
» The second drug, Ebanga - is a single monoclonal antibody,

approved in Dec 2020.



Ebola Therapeutics

* Monoclonal antibodies are commercially produced proteins that stop viral
replication by binding to the Ebola virus's surface glycoprotein, thus prevents

viral entry into cells.
* These treatments, were evaluated in an RCT during the 2018-2020 Ebola
outbreak in the DRC — where they were ass with higher overall survival was much

higher for patients receiving either of the two treatments
* Neither Inmazeb™ nor Ebanga™ have been evaluated for efficacy against

species other than Zaire ebolavirus.



Supportive Care is the mainstay of treatment

* Regardless of availability of these other intervention, there are key basic

interventions that can significantly improve chances of survival if

initiated early.

 These are supportive care interventions:
* Providing fluids and electrolytes (body salts) orally or through IV infusion.

e Using medication to support blood pressure, reduce vomiting and diarrhea, and

to manage fever and pain.

* Treating other infections, if they occur.



Prevention

Avoid contact with blood and body fluids (such as urine, feces, saliva, sweat, vomit, breast
milk, amniotic fluid, semen, and vaginal fluids) of people who are sick.

Avoid contact with semen from a man who has recovered from EVD, until testing shows
that the virus is gone from his semen.

Avoid contact with items that may have come in contact with an infected person’s blood or
body fluids (such as clothes, bedding, needles, and medical equipment).

Avoid funeral or burial practices that involve touching the body of someone who died from
EVD or suspect EVD.

Avoid contact with blood and body fluids (such as urine, feces, saliva, sweat, vomit, breast

milk, amniotic fluid, semen, and vaginal fluids) of people who are sick.



Prevention

Avoid contact with semen from a man who has recovered from EVD, until testing shows that the virus is

gone from his semen.

Avoid contact with items that may have come in contact with an infected person’s blood or body fluids
(such as clothes, bedding, needles, and medical equipment).

Avoid funeral or burial practices that involve touching body of someone who died/suspect of EVD.
Avoid contact with bats, forest antelopes, and nonhuman primates (such as monkeys and chimpanzees)
blood, fluids, or raw meat prepared from these or unknown animals (bushmeat).

These same prevention - when living in or traveling to an area experiencing an Ebola outbreak. After
returning from an area experiencing an Ebola outbreak, people should monitor their health for 21 days

and seek medical care immediately if they develop symptoms of EVD.



Ebola vaccines

There are 2 licensed Ebola vaccines.

* In 2021, the Strategic Advisory Group of Experts (SAGE) on Immunization for the

World Health Organization (WHO) made a recommendation in support of using both:

Zabdeno® and Mvabea vaccine by Johnson & Johnson’s two-dose Ebola vaccine
regimen

ERVEBO is a replication-competent, live, attenuated recombinant vesicular
stomatitis virus (rVSV) vaccine manufactured by Merck, useful for individuals at
risk of Ebola exposure and preventively, before outbreaks, for national and

international first responders.



Ebola vaccines

 Johnson & Johnson's two-dose Ebola vaccine regimen is safe, well
tolerated and produces a strong immune response in people over the age
of one, according to two new papers published in The Lancet Infectious

Diseases.

« The EBOVAC-Salone study provided important further evidence for the use
of the regimen using the Ad26.ZEBOV and MVA-BN-Filo vaccines as a
protective measure against Ebola virus disease for both children and

adults.


https://www.ebovac.org/the-trials/the-trials-phase-3/

Ebola vaccines

« Conducted in Sierra Leone, the study was the first to assess the safety and
tolerability of this vaccine regimen in a region affected by the 2014-2016

West African Ebola outbreak, which was the worst on record.

* Itis also the first study reporting the evaluation of this vaccine regimen in

children.

» The vaccine regimen was well tolerated and induced antibody responses
to Zaire ebolavirus 21 days after the second dose in 98% of participants, with

the immune responses persisting in adults for at least two years.



Ebola vaccines

« The vaccine is delivered in 2 doses: Zabdeno is administered first and
Mvabea is given approximately 8 weeks later as a second dose.
» This prophylactic 2-dose regimen is therefore not suitable for an outbreak

response where immediate protection is necessary.

* For individuals at imminent risk of exposure to Ebola (for example, health care
professionals and those living in or visiting areas with an ongoing Ebola virus
disease outbreak) who completed the Zabdeno and Mvabea 2-dose
vaccination regimen, a Zabdeno booster vaccination should be considered if

more than 4 months have passed since the second dose was administered.



Ebola vaccines

* Ervebo was licensed in November 2019 by the European Medicines

Agency and prequalified by WHO.

« The United States Food and Drug Administration licensed the vaccine in
December 2019.

« Since then Burundi, Central African Republic, the Democratic Republic of the
Congo, Ghana, Guinea, Rwanda, Uganda and Zambia have also approved the
vaccine.

« The vaccine is safe and protective against the species Zaire ebolavirus.

 Itis recommended by the Strategic Advisory Group of Experts (SAGE) on

Immunization as part as a broader set of Ebola outbreak response tools..



Ebola vaccines

* The Ervebo vaccine has been used under “expanded access” or what
Is also known as “compassionate use” for 16 000 people in Guinea in
2015 and for 345 000 people during the 2018-2020 outbreaks in the

Democratic Republic of the Congo.

« The Zabdeno and Mvabea vaccine was studied in a total of 3 367
adults, adolescents and children who participated in 5 clinical studies

conducted in Europe, Africa and the United States of America.



Why are the Ebola vaccines not given to everyone at risk in

endemic areas?

« As Ebola outbreaks are relatively rare and unpredictable in nature, and due to limited
vaccine quantities, the Ervebo vaccine is reserved for outbreak response to protect
persons at the highest risk of contracting Ebola virus disease under a “ring vaccination”

strategy, which is similar to the approach used to eradicate smallpox.

« A global stockpile will be available and will be managed through the International

Coordinating Group (ICG) on Vaccine Provision. As is currently the case for stockpiles of

cholera, meningitis and yellow fever vaccines, the ICG will be the decision-making body

for allocation of the vaccine.


https://www.who.int/news/item/12-01-2021-unicef-who-ifrc-and-msf-announce-the-establishment-of-a-global-ebola-vaccine-stockpile

Can the Ebola vaccine cause adverse effects?

* |n vaccine studies conducted since 2015, most of the
adverse effects were typically mild.

e Vaccinated individuals most commonly reported
headache, fatigue, muscle pain and mild fever.



Is it possible for a person who has been vaccinated to still get infected with
Ebola?

No vaccine is 100 percent effective. Persons who receive the vaccine should continue to
protect themselves from Ebola virus infection by not touching a patient’s body (dead or
alive), or bodily fluids, including blood, vomit, saliva, urine or faeces.

Personal items used by the patient like bedding and clothes may also be contaminated
with Ebola virus and should be avoided.

If a person receiving the vaccine was already infected with the Ebola virus before he/she
was vaccinated, they could develop Ebola virus disease after they receive the vaccine.

If they develop any symptom of illness, they should immediately contact the vaccination
team.



How iIs the ring vaccination done in outbreak response?

Ring vaccination is a strategy to vaccinate individuals at highest risk of infection due

to their connection to a patient confirmed with the virus.

When a patient is laboratory confirmed, the definition of the vaccination ring is made as

follows:

« Contacts are defined as individuals who, in the last 21 days, lived in the same household,
were visited by the patient after they developed symptoms, or visited the patient or were In
close physical contact with the patient's body, body fluids, linen or clothes.

« Contacts of contacts are defined as neighbours, family, or extended family members at the
closest geographic boundary of all contacts, plus household members of all contacts who

do not live in the same locality as the patient.


https://www.who.int/news-room/questions-and-answers/item/ebola-vaccines

Ebola vaccine stockpile

U N IC E F’ WH O'-' I F RC and The stockpile is stored in Switzerland
MS F announce the and ready to be shipped to countries

for emergency response. The decision

eStainShment Of a global to-al!ocate the vaccine \/\/ill be made

within 48 hours of receiving a request
E bo Ia vacci ne Stockp i Ie from a country; vaccines will be made
available together with ultra-cold chain
packaging by the manufacturer for
12 January 2021 | News release | New York / Geneva | Reading time: 4 min (1053 words) Shipment to countries within 48 hours
of the decision. The targeted overall

delivery time from the stockpile to
_.. countries is seven days.
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The four leading international health and humanitarian organizations announced today the
establishment of a global Ebola vaccine stockpile to ensure outbreak response.

https://www.who.int/news/item/12-01-2021-unicef-who-ifrc-and-msf-announce-the-establishment-of-a-global-ebola-vaccine-stockpile



https://www.who.int/news/item/12-01-2021-unicef-who-ifrc-and-msf-announce-the-establishment-of-a-global-ebola-vaccine-stockpile

Strategic Actions in Addressing Ebola Virus Disease Outbreaks

* Stop the outbreak
— ldentify and trace people with Ebola
— Safe and dignified burials

— Effective sanitation, hygiene and infection control

* Treat the infected
— Care for the persons with Ebola and Infection Control

— Medical Care for Responders



Strategic Actions in Addressing Ebola Virus Disease Outbreaks

* Ensure essential services
* Provision of food security and nutrition
* Access to basic (including non-Ebola Health) services
* Cash incentives for Workers

* Recovery and Economy

* Preserve stability
* Reliable supplies of materials and equipment
* Transport and fuel
* Social mobilization and community engagement

* Messaging



Strategic Actions in Addressing Ebola Virus Disease Outbreaks

* Prevent outbreaks in countries currently unaffected

* Multi-faceted approach to strengthen preparedness of all countries for
rapidly detect and response to an Ebola exposure, especially those sharing
land borders with areas of active transmission and those with international

transportation hubs.

* Research into treatment and vaccines

» Research which makes available effective treatments for and vaccines to
prevent outbreaks and cases in most affected areas.






