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* Viral hemorajik ates etkeni
o Akut, sistemik, zoonotik bir hastalik
e Fatalite hizi yuksek (%40-90)

* Bati Afrika’da Mart 2014’de baslayan Ebola
salgininda kanama 6n planda olmadigi icin tablo
Ebola Virus Hastaligi olarak tanimlandi



* |lk bilinen ebola salgini 1976 yilinda
— Sudan
— Kongo Demokratik Cumhuriyeti’nde

e Salginin ilk meydana geldigi Yambuku bolgesi
Ebola nehrine yakin bir yerlesim yeri olup
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Ebola Salgin Kronolojisi

Cases of Ebola Virus Disease in Africa, 1976 - 2015
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Ebola Salgin Kronolojisi

Dem.Rep. Luebo 264 187 Zaire 2007 Gabon Booue 60 45 Zaire 1994
of Congo ebolavirus ebolavirus
South Yambio 17 7 Zaire 2004 Gabon Mayibout 37 21 Zaire 1994
Sudan ebolavirus ebolavirus
Republicof Mbomo 35 29 Faire 2003 Dem_Rep. Kikwit 315 250 Zaire _ 1995
of Congo ebolavirus
Congo ebolavirus
Cote Tai Forest 1 0 Tai Forest 1994
Republicof Mbomo 143 128 Zaire 2002 d'Ivoire ebolavirus
Congo ebolavirus (lvory
Republicof Notspecified 57 43  Zaire 001 o
Congn E.bofa VirLs Gabon Mekouka 52 31 Zaire 1994
ebolavirus
Gabon Libreville 65 53 Zaire 2001
. South MNzara 34 22 Stdan 1979
ebolavirus )
Sudan ebolavirus
Uganda  Gulu 224 | Sudan 2000 pem Rep. Tandala 1 |1 Zaire 1977
ebolavirus of Congo ebolavirus
South Johannesburg 2 1 Zaire 1996 South Nzara 284 151 Sudan 1976

Africa ebhalavirus Sudan ebolavirus



Toplam vaka sayisi :28639
olu sayisi: 11316
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STRUCTURE

Minor Nucleoprotein

VIRION : SVES
b ) Glycoprotein (GP)} ¢ :

Nucleoprotein (N

‘

Polymerase complex
protein (VP35}

Matrix (VP40) Polymerase (L)

8 sub — genomik mRNA (+): 7 yapisal + 1 yapisal olmayan protein
= Nukleoprotein (N)
= 4 dort viral protein (VP35, VP40, VP24, VP30)
= Glikoprotein (GP)
= RNA bagimli RNA polimeraz (L protein)
= N, VP35, VP30, L protein : transkripsiyon ve replikasyon
= VP40, GP, VP24: membran ile iliskili
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Enzootic Cycle

New avidendce stronghy smplicates
Bats an the reservos hosts for
ebholaviruses, though the means of
local enzootic Mmuaintasnance and
tracvumission of the virus withan bat
popedations remain wunknown,

Bulas yolu

Epirootic Cyche
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Afrika’daki meyve yarasalari nemli bir rezervuar
Meyve yarasalari Afrika’da gida olarak tiiketilir. Salginin ilk olarak yarasa kesim
yerlerinde ve bu yarasa etlerini isleyen insanlarda gorilmesi bu teoriyi destekler
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Bulas yolu

* Insan disi primatlarda .....sempanze, goril, maymun,
kirpi ve orman antiloplarinda hastalik yapar

— vahsi yasamla direkt temas sonrasi
— vahsi hayvanlarin kan ve vicut sekresyonlariyla temas
— etlerinin ¢ig tuketilmesi

— infekte kisilerin kan, viicut sekresyonlari, ve organlariyla
dogrudan hasarli deri ve mukoza temasi

— igne ve kesici alet yaralanmalari

— vicut sivilariyla kontamine olan ¢evreye hasarli deri ve
mukoza temasi

— aerosol olusturan islemler sonrasinda



Virion entry

Patogenez

Ebola virus glycoproteins
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PATOGENEZ

Virus oncelikle makrofaj ve dendritik hlicreleri infekte eder.

Tip | interferon cevabini inhibe eden virils hizla cogalarak bolgesel
lenf nodlarini infekte eder

Sistemik dolasima yayilan virls dalak, karaciger, timus ve diger
lenfoid dokulari da infekte eder

Ebola virus,

— infekte makrofajlardan timor nekrosis faktor (TNF)-alfa,
— interlokin (IL)-1 beta

— IL-6

— makrofaj kemotaktik protein (MCP)-1

— nitrik oksit

sitokin, kemokin ve diger proinflamatuvar mediatorlerin salinimini
tetikleyerek bir sistemik inflamatuvar yanita neden olur

Bu sistemik inflamatuvar yanit yaygin vaskuler ve koagulasyon
bozukluklarindan, multiorgan yetmezliginden ve gastrointestinal
semptomlardan sorumludur



Endotelyal hasar------ vaskuler gecirgenlikte artis
ve sok mg

Bu sonuclar organ hasari ve coklu organ
vetmezligi

PLT ve koagulasyon faktorlerinin tuketimi ile DIK --
--hemoraji

immunolojik cevap sag kalim ile korele

Hastaligin 1. haftasinda hayatta olan hastalarda
sag kalim orani daha yuksek

Ebola haemorrhagic fever virus: pathogenesis, immune responses, potential prevention.
Folia Med Crac ov 2014;54(3):39-48.



Klinik

Kulucka siresi: 2-21 gln

Klinik bulgular :7-8 glinde

Kulucka suresince bulas olmaz
Semptomlarinin baslamasi ile birlikte bulastiricilikta
baslar

Nekahat doneminde de vicut sekresyonlarinda virisun
varligi gosterildi

— Idrar ve tikurikte virts @

— Bulastiricilik stiresi ??7?

— Semende 82 giin (+)

— Anne sitinde 16 ay (+)
* Ardisik 2 ebola test negatif olmadan bebek emzirilmemeli

WHO. Clinical care for survivors of Ebola virus disease



SYMPTOMS
@ Early stages
@ Advanced stages

Bleeding from eyes,
nose an?! mouth

Klinik
Ates >38.6 °C

Grip benzeri semptomlar:
— Usume, titreme

— kas ve eklem agr‘|s| ' Ebola virus’ typical path through a human being

— halsizlik, istahsizlik, @!@

— bogaz agrisi = ¢

o L ~ 1 | ’\.\

GIS semptomlar: “’g’g"'

— Bulanti |

— Day 7-9 Day 10 Day 11 Day 12
usm St pmie eseme i

— karin agnisi muscle | blood, passive  bleeding from seisures.
. Soreness bohavior nose, mouth, massive internal

— ishal S eyes, anus  bleeding, death

Scwrce. US. Contors for Dinonso and Cortrol, BEC Graghic Melna Yegisg

Solunumsal semptomlar
— GOgus agrisi

— Nefes darligi

— Oksuriik



Klinik

e SSS semptomlar
— Bas agrisi
— Konflizyon
— koma
e Dokuntu
— 5 glnicinde
— Eritematoz
— Makulopapuler
— Petesi, ekimoz
 Kanama bulgulari >50
— Mukazal hemorajiler (dis eti, burun, vajinal...
— GIS kanamalar (hematemez, melena...




Klinik

e Hastaligin 2. haftasindan itibaren klinik tablo
dizelmeye baslar

* Hastaligin 1. haftasinda hayatta olan
hastalarda sag kalim orani daha yuksek



Laboratuvar bulgular

Lokdpeni
Trombositopeni...50 000 — 100000/mm?3

Transaminaz yuksekligi

— multifokal hepatik nekroz (+)
— Ortalama AST: 793 U/L ALT: 257 U/L,

PT, PTT uzar, fibrin yikim Grtnleri artar ----DIK
— Hastaligin ciddiyeti ve mortalite ile korele

Renal yetmezlik bulgulari

— Ozellikle bulanti ve ishale bagl sivi kaybi olan hastalarda
Na, K, Mg, Ca R

— GIS bulgulari olanlarda 6n planda

— Kardiyak aritmileri 6nlemek icin replasman

Albumin dizeyi w

Amilaz ?



TANI

Biyo guvenlik dizeyi 4 olan laboratuvar
ELISA

Antijen tespit testleri

Serum notralizasyon testi

RT-PCR

Hucre kalturtnde virus izolasyon testleri

Koonin LM, et al. Systems for rapidly detecting and treating persons with ebola virus
disease--United States. MMWR Morb Mortal Wkly Rep 2015;64:222



PCR
RT-PCR: L polimeraz gen
in house PCR: GP gen
Ebola tanisi RT-PCR yontemi ile dogrulanir

Viral RNA semptomlarin baslamasindan uc¢ glin sonra
serumda saptanabilir.

Semptomlarin baslamasini takip eden ilk 3 ginde PCR
sonucu negatif olan hastalarda PCR tekrarlanmali

Hizli antijen test =ReEBOV
Hizli tani--- 15 dakikada
duyarhligi %100, 6zgulligl %92.2

Pozitif cikan hizli antijen test sonuclarinin RT-PCR ile
dogrulanmasi gerekir

Broadhurst MJ et al. ReEBOV Antigen Rapid Test kit for point-of-care and laboratory-based testing
for Ebola virus disease: a field validation study. Lancet 2015: 386:867.
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ELISA

Critical information: Date of onset of
fever/symptoms

B

viremia

-
Fr 1111111
L} 3 10 days post onset of symptoms
—-----------
Fever

---ﬁ----------------u
RT-PCR
ELISA IEM Inn_

EI_IS.IEI IEG EEEN _———*
lgM: up to 3-6 months lgG: 3-5 years or more (life-long persistance?)

IgM : 4-5 gln
Ig G:8-10 gun



TEDAVI

Etkinligi ve glvenilirligi onaylanmis bir antiviral tedavi
YOK--- EVH veya maruziyet sonrasi profilaksi icin

Destek tedavisi

Sivi ve elektrolit tedavisi

— Kusma ve ishale bagl ciddi sivi —elektrolit kaybi ---sok
— erken evrede oral antiemetik ve antidiyare ilaclar
Vital bulgularin siki takibi

— Oksijenasyon ve kan basinci

— Kan ve kan uridnlerinin tansfizyonu

Sekonder infeksiyonlarin tedavisi



N Engl J Med. 2016 Jan 7:374{1):33-42. doi: 10.1056/MEIMoa1311812.

Evaluation of Convalescent Plasma for Ebola Virus Disease in Guinea.

van Griensven J'. Edwards T, de Lamballerie X, Semple MG, Gallian P, Baize S, Horby PW, Raoul H, Magassouba N, Anfierens A, Lomas

C, Faye O Sall AA Fransen K, Buyze J, Ravinetto R, Tiberghien P, Claeys Y, De Crop M, Lynen L Bah El Smith PG, Delamou A, De
Wegaheleire A, Haba N; Ebola-Tx Consortium,

RESULTS: Atotal of 64 patients who were treated with plasma were included in the primary analysis. At baseline, the

convalescent-plasma group had slightly higher cycle-threshold values and a shorter duration of symptoms than did the contral
group, along with a higher frequency of eye redness and difficulty in swallowing. From day J to day 16 after diagnosis, the risk

of death was 31% in the convalescent-plasma group and 36% in the control group (risk difference, -7 percentage points; 95%
confidence interval [CI], -1 to 4). The difference was reduced after adjustment for age and cycle-threshold value (adjusted nsk
difference, - percentage points; 95% CI, 13 to d). No serious adverse reactions associated with the use of convalescent
nlasma were observed

CONCLUSIONS: The transfusion of up to 500 ml of convalescent plasma with unknown levels of neutralizing antibodies in &4
naients with confirmed EVD was not associated with a signficant improvement in survival, (Funded by the European Union's
Horizon 2020 Research and Innovation Program and others; ClinicalTrials.gov number, NCT02342171.).

Konvelesan serum tedavisinin sag kalim lizerine etkisi yok



Antiviral Tedavi

Bilinen iki antiviral ilac;

* favipiravir

* brincidofovir,

ebola virtsune karsi etkili oldugu hicre kaltir ve
hayvan calismalarinda gosterildi



Favipiravir

Nukleozit analogu

RNA viruslerinin replikasyonunu inhibe eder

Japonya’da influenza tedavisi icin onaylidir

Gine’ de

— Fransa Ulusal Saglik Bilimleri Arastirma Enstittsu
tarafindan - INSERM

— JIKI Faz Il calismasi



PlLoS Med. 2016 Mar 1;12(3)e1001 967 doi: 10.1371journal. pmed. 1001957 . eCollection 2016,

Experimental Treatment with Favipiravir for Ebola Virus Disease (the JIKI Trial): A Historically
Controlled, Single-Arm Proof-of-Concept Trial in Guinea.

Sissoko D, Laouenan 2, Folkesson E, MLebing AB, Beavogui AH, Baize 5, Camara AM, Maes P, Shepherd 5. Danel C, Carazo 5, Conde

MM, Gala JL, Colin G, Savini H, Bore JA, Le Marcis F, Koundouno FR, Petitiean F, Lamah MC, Diederich 5, Tounkara &, Poelart G,

Aralik 2014 — Nisan 2015
126 hasta
oral favipiravir ( 0. giin: 6000 mg; 1-9. gtin: 2400 mg)

RT-PCR + biyokimyasal testler 0O, 2, 4, semptomlarin
bitiminde, 14. ve 30. glinlerde

Hayatta kalan hastalarda glinltk viral yikte azalma 0.33
log!® copies/ml.

RNA viral yiuk ve mortalite oranlari arasinda anlamli fark @
Favipiravir

— iyi tolere edilen

— orta viremisi olan hastalarda



Brincidofovir (CMX001)

Asiklik nukleotid analogu sidofovir’in lipid
Konjugati

DNA polimeraz inhibitorQ
ooks viris, CMV ve diger DNA virus

iberya’da
Faz Il calismasi baslatildi

— [lacin glivenligi ve dozu ile ilgili elde edilen veriler
yeterli olmadigi icin calisma durduruldu.

The lipid moiety of brincidofovir is required for in vitroantiviral activity
against Ebola virus. Antiviral Res.2016;125:71-8



Zmapp

Virdsun yluzey GP hedef alan uc¢ tip monoklonal
antikor karisimindan olusur

Infekte primatlar Gzerinde etkinligi %100

Birkac saglik calisanin da erken donemde
baslanan Zmapp tedavisinin etkili oldugu gozlendi
Randomize-kontrollu calisma:
— Liberia ve ABD Subat 2015

— Sierra Leone Mart 2015.

— 35 ‘den fazla hasta calismaya alindi

Etkinligi Gzerine heniiz bilgi @

Lyon GM, Clinical care of two patients with Ebola Virus diseases in the
United Stataes. N Engl J Med 2014; 371: 2092
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TKM-100802 (siRNA)

TKM-Ebola; viral mMRNA Gzerindeki spesifik
bolgelere baglanan kisa RNA (siRNA) molekulleri

TKM hayvanlarda

— klinik tablonun cok hafif oldugu
— tamamen iyilesme oldugu bildirildi

Faz Il, Mart 2015 Sierra Leone, Port Loko da
basladi

Sonlanim kriterlerinden biri gelistigi icin calisma
19 Haziran’da durduruldu

Thi EP. Lipid nanoparticle siRNA treatment of Ebola-virus-Makona-infected non
human primates. Nature2015;521:362.



BCX4430

nukleozit (adenozin) analogu olup viral RNA polimerazi
inhibe eder.

faz | givenilirlik calismasi devam etmekte.
MIL-77
uc monoklonal antikor karisimi
Maymunlarda etkinligi Zmapp ile karsilastirilmakta
Yalnizca 2 hastada kullanildi.
FX06
vaskuler kacagin onlenmesi icin kullanilan peptit

http://www.who.int/medicines/ebolatreatment/ebola_drug_clinicaltrials/



EBOLA ASILARI

* Ebola asisi 6nceden neden gelistirilmedi?
— Hastaligin nadir gérilmesi
— llac sanayinin konu ile ilgilenmemesi
— maliyet
* Yakin zamanda ne oldu?
— Yuksek fataliteli salginlarin artan siklig

— Seyahat iliskili vakalardan dolayi salginin kitalar
arasi yayillma endisesi

— Ebola virlGsinun biyoterorizm ajani



Kimler asilanmali?

Saglik calisanlari

Askeri personel

Arastirmacilar

Hastalarla temasi olan saglik calisani disindaki
diger kisiler

Defin islemlerinde calisanlar



Recom
Recom

Recom

Asi gelistirme alanlari

DNA asilari

ninant viral vectors
pinant human adenovirus vectors

ninant simian adenovirus vectors

Non-replicating vaccinia virus vectors

Replicating vesicular stomatit virus vector



Toplam 8 farkh asi lizerinde klinik
calisma devam etmektedir

Table 1. Ebolavaccine strategies in clinical development.




ChAd3.EBOZ

' .

EBOV ve SUDV suslarinin Ebola GP kbd'layan...
sempanze Adenovirlds serotip 3 bir vektor
olarak kullantlir

Monovalan-- Zaire/bivalan—Zaire+ Sudan
USA; UK

GlaxoSmithKline/National Institute of Allergy
and Immunology

Inaktif asi, tek doz
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Lancet Infect Dis. 2015 Dec 22. pii- 51473-3099(15)00486-7. doi: 10.1016/51473-3099{15)00486-7. [Epub ahead of prini]

Safety and immunogenicity of a chimpanzee adenovirus-vectored Ebola vaccine in
healthy adults: a randomised, double-blind, placebo-controlled, dose-finding, phase
1/2a study.

e 120 kisi....6 ay boyunca takip

Tek doz
— Yiiksek doz: 5x10%°viral partikil n:49
— Diustik doz: 2.5x10%° viral partikil n:51
— Plasebo n:20
* Asiya bagl lokal yan etki (%75; %79; %25)
e Halsizlik, yorgunluk en sik

— Bas agrisi

— Ates
 Ebola GP —lgG Ab
— 4.haftada pik
— 6. aya kadar etkin duzeyde

* GP spesifik -CD4 cevabi (%57; %61)




Rekombinant Vesikuler Stomatit
Viruis Zaire ebola virus (rVSV-ZEBOV)

Rhabdoviridae ailesinden
Zarfh, tek zincirli RNA virus
Subklinik veya grip benzeri semptomlara

VSV ‘un GP gen bolgesinin cikartilmasi ile virus zayiflatilir.
Bu bolgeye Ebola virGstine karsi immun yanitin
olusmasindan sorumlu olan GP kodlayan gen yerlestirilir.

Faz | : Kanada, ABD, Gabon, Kenya, Almanya, Isvicre

— Asilamadan 1 giin sonra baslayip 5-7 glin siiren gecici viremi
— Viremi ile iliskili YE: I0kopeni, lenfopeni, nétropeni

Public Health Agency of Canada
Rekombinant

canli asi, tek doz




Lancet Infect Dis. 2015 Oct;15(10):1156-66. doi: 10.1016/51473-3059(13)00154-1. Epub 2013 Aug 4.

The effect of dose on the safety and immunogenicity of the VSV Ebola candidate vaccine: a
randomised double-blind, placebo-controlled phase 1/2 trial.

Hutiner A', Dayer JA?, Yerly S* Combescure C*, Auderset F¥, Desmeules J° Eickmann M7, Finckh A®, Goncalves AR® Hooper JW® Kava

FINDINGS: Between Jan 5 and Jan 26, 2015, 43 non-deployable participants received low-dose rVaV-ZEBOV (3 = 10(5) pfu)
or placeba In a double-blind fashion, whereas 13 deployable participants received 3 = 10(5) pfu open-label. Altogether, in the
low-dose group, 51 participants received rVaV-ZEBOY and five recerved placebo. No serious adverse events occurred. Af J x
10(5) pfu, early-onset reactogenicity remained frequent (45 [86%] of 51 compared with 50 [36%] of 51 high dose and two [15%]
of 13 placebo recipients), but mild. Objective fever was present in one (2%) of 51 low-dose versus 13 (25%) of 51 high-dose
vaccineas receiving at least 1 x10(7) pfu (p<0-0001). Subyectvefever(p<0-0001) myaloia (n=0-038)_and chills (p=0-026) were
significantly reduced and their fime of onset delayed, reflecting significantly lower viraemia (p<0-0001) and blood monocyte-
activation patterns (p=0-0233). Although seropositivity rates remained similarly high (48 [34%) of 51), day-28 EBOV-
glycaprotein-binding and neutralising antibody titres were lower in low-dose versus high-dose vaccinees (geometric mean fitres
344-5195% CI 229-7-516-4] vs 1064-2 [757-6-1495-1]; p<0-0001; and 35-1[24-7-50-7] vs 127-0 [66-0-167-6]; p<C-0001,
respectively). Furthermore, alignarhrtis again occurred on day 10 (median; IR 9-14) in 13 (25%) of 51 low-dose vaccinees,
with maclepaptiar—esicuiardermatiie. or both in seven (34%) of 13; arthrtis was associated with increasing age in low-dose
but not high-dose vaccinees. Two vaccinees presented withpurpura of the lower legs; histological findings indicated cutaneous
vasculitis. The presence of VSV in synovial fluid and skin lesions confirmed causality.




C VsV isolation

B vesicular dermatitis

A Maculopapular rash




rVSV-ZEBOV-STRIVE

En buyuk faz Il Ebola asi calismasi
Sierra Leone

Plasebo grubu yok STR IVE

Asilanmak isteyen herkese asi temin edildi """ R
— Hemen asilanan grup:ilk 7 ginicinde

— Gec asilanan grup: 6 ay icinde

>8650 gonullt ve salgin calisani asilandi

— Doktor, hemsire

— Laboratuvar, gtivenlik ve temizlik islerinde

— Ambulans ekibi

— Defin iscileri

— Surveyans ekibi

<18yas, gebe, emziren ve immun yetmezligi olan hastalar calismaya
alinmamis.

2 x 107 plaque-forming units, tek doz deltoide IM uygulanmis



Lancet 2015 Aug 25,386(95956):857-66. doi: 10.1016/50140-6736(15)61117-5. Epub 2015 Aug 3.

Efficacy and effectiveness of an rVSV-vectored vaccine expressing Ebola surface glycoprotein:
interim results from the Guinea ring vaccination cluster-randomised trial.

Henao-Restrepo AM?, Longini IM?, Eqger M, Dean NE?, Edmunds WJ* Camacho A* Camroll MW?, Doumbia ME, Draguez B’ Duraffour

* Gec asilanan grupta;16 kiside ebola hastalig

* Asilamadan 6-21 gln sonra koruyuculuk baslar

* Suresi??

* Ebola hastaligini 6nlemek icin etkili ve
glUvenilir

 Maruziyet sonrasi profilakside

kullanilabilir.




KORUNMA  gETRIe:

Organization

Hasta/ stipheli vaka izolasyonu
Enfeksiyon kontrol 6nlemleri
Egitim

— Saglik calisaninin

— Halkin

EBOLA VIRUS PREVENTION

A d

DONT TOLTH

AN "“ID -Q-RFpT ANIMALS RAYY T TOUCH ggg;%?ﬁm
g ACT \vv‘l 'r‘H MEAT AND DEAD Nrr"‘T""‘ BODY INFECTED DEAD
TH E NFE\_, ED ANINAAL S VAT OUT FLUIDS BOOIES

PERSON PROTECTION



e Standart, temas ve damlacik izolasyon
* Hasta ile temasi olacak personel sayisi en aza indirilmeli
e Personel koruyucu ekipman mutlak kullaniimali (sivi
gecirmez, cilt ve mukazalari tamamen kapatan)
— Cift eldiven
— Sivi gecirmez tulum
— Sivi gecirmez onliuk
— Sivi gecirmez bot
— Koruyucu gozluk
— Yz siperligi
— Koruyucu baslik
— N95




Tesekkurler



