COVID-19: Guncel asi calismalari




COVID-19 salgini doneminde olugsan onemli olaylarin kronolojisi
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How long it took to develop other notable vaccines

Polio: 7 years (1948-1955)
Measles: 9 years (1954-1963)
Chickenpox: 34 years (1954-1988)
Mumps: 4 years (1963-1967)

HPV: 15 years (1991-2006)

Fargnaiue Ortalama asi geligtirme suresi: 10 yil

Guncel asi geligtirme suresi: 1 yil




Coronavirus Vaccine Tracker; 3 Kasim da guncellenmistir
Toplam as1 adayi sayisi:137 (Preklinik faz:87 + Klinik faz 67)

Asi gelistirme fazlar ve Guncel SARS-CoV-2 asi adaylari
— Hedef molekiiliin kesfi, Preklinik Faz , Klinik Faz'lar, Uretim gelistirme : 3-8 yil
— Faz | (guvenlik) , Faz Il (guvenlik/immunojenite), Faz lll (guvenlik /etkinlik ) klinik ¢caligmalari: 2-10 yil

— Duzenleyici inceleme (Regulatory review): 1-2 yil

Erken kullanim Tam kullanim onayi

Preklinik Faz Faz | Faz Il Faz Ill onayi almis asilar* almis asilar (FDA)

Agida giivenlik  Asida genisletilmis Agsida biiyiik 6lcekli
ve doz calismasi  giivenlik calisamsi  etkinlik calisamsi

Hucreler Gizerinde ve daha sonra fare ve maymun gibi hayvanlardaki immun yaniti test edilir

*Erken onay: Cin ve Rusya Faz lll galismalarinin sonucunu beklemeden onay vermisitir
*Uzmanlar bu uygulamanin ciddi risk oldugunu vurgulamaktadir
*Pandemi doneminde, bir agi resmi onay oncesi ‘emergency use authorization (EUA)’ alabilir



Klinik Faz Caligmalari

Faz |: Az sayida insanda (10 kadar)
Guvenlik ve etkili dozu bulma ¢aligmalari yapilir

Faz ll: Yuzlerce insanda (yasli,cocuk)
Guvenlik ve immun yanit ¢caligsmalari yapilir

Faz lll: Binlerce gonullu insanda etkinlik ¢aligmasidir
Plasebo alanlar ile agi alanlarin enfekte olma oranlari karsilagtirihr
FDA (Haziran 2020) asilananlarin en az %50 sinde koruma sagladiginda etkin oldugunu bildirmistir
Bu safhada asinin erken donemde gorulmiyen daha nadir yan etkileri de belirlenir

Kombine Faz: Asi geligtirmenin hizlandiriimasinin bir yolu da kombine fazlardir (Faz /Il galigmalar)



COVID-19: Asi tipleri: 8 tane

I-Nukleik asit agilar:
mRNA / DNA

[I-Virus asilar:
Zayiflatiimis viriis (ateniie) / inaktive viriis

l1l-Viral vektor asilari:
Cogalan / Cogalmiyan

IV-Subunit agilar (Protein-bazli agilar / Rekombinant asilar): Rekombinant asi teknolojisi
Protein subuniti (Rekombinant Spike protein)
Virus-benzeri partikul (Rekombinant virus RNA’sI igermiyen zarf proteini)



Lipit nanopartikul (LNP) semasi
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Figure 2.1

Scheme of a lipid nanoparticle (LNP) formed by lipids (yellow). helper lipids (brown), and polyethylene glycol
(PEG). Lipids condense and stabilize nucleic acids, which promote the stabilization of LNP. (See the color

plate

« LNP (Lipid nanoparticle): Nonviral (sentetik) vektordur
» Gen tedavisinde ve asida kullaniimaktadir
* LNP; viral vektorlerden daha guvenlidir; gunku immunojenik viral proteinleri yoktur
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COVID-19: Asi tipleri
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http://www.clinicaloptions.com/

COVID-19 vaccine tracker ~ Home  Landscape  Clinicaltrials ~ Trialmapper  Livingreview  More ~

Last updated on 26 October 2020.
!

We currently update the vaccine landscape weekly, pooling the latest information from the

;; are also grateful for additional information provided directly by vaccine developers.
vaccine in clinical testing

canclastes For a copy of the database, or to inform us of a candidate that is not included, please contact

Stage of development

Pre-clinical (197)
Phase | (23) RNA
Phase I/l (16) DNA-
Phase Il (2) Non-replicating viral vector 4
Phase Ill (10) Replicating viral vector 1

i Inactivated 1
Licensed (0) nactivate

Summary

Live-attenuated -

Protein subunit
Vaccine type Virus-like particle 1
RNA (32) Other/Unknown
DNA (19)

Non-replicating viral vector (33)

2 Replicating viral vector (20)
Inactivated (14)

Live-attenuated (4) FaZ "I:
I I ) 2 tane mRNA asisi (Moderna ve Pfizer-BioNTec)

Virus-like particle (15)

Other/Unknown (35) 3 tane inaktive asI: Vero-Cell (Cin asisi; Sinovac)

Colour code for vaccine type

https://vac-Ishtm.shinyapps.io/ncov_vaccine_landscape/

DNA

Replicating viral vector

Live-attenuated

Virus-like particle




Diinya Saglik Orgiitii COVID-19 Asi Listesi — 29 Ekim 2020

45 asi klinik degerlendirme asamasinda

COVID-19 Vaccine
developer/manufacturer

Vaccine platform

IType of candidate vaccine

Number of
doses

Timing of doses

Route of
Administration|

[Clinical Stage

Phase 1

|Sinovac

X

Inactivated

Inactivated

0, 14 days

Wuhan Institute of Biological
Products/Sinopharm

Inactivated

Inactivated

0,21 days

Beijing Institute of Biological
Products/Sinopharm

Inactivated

Inactivated

0,21 days

University of Oxford/AstraZeneca

MNon-Replicating
IViral Vector

ChAdOx1-S

CanSino Biological Inc./Beijing Institute
of Biotechnology

MNon-Replicating
IViral Vector

IAdenovirus Type 5 Vector

IStudy Report

Gamaleya Research Institute

MNon-Replicating
IViral Vector

IAdeno-based (rAd26-5+rAd5-5)

0,21 days

Panssen Pharmaceutical Companies

MNon-Replicating
IViral Vector

|IAd26COVS1

0, 56 days

ChiCTR2000030906

Phase 1/2

NCT04383574
NCT04352608
NCT04551547

ChiCTR2000031809
Interim Report

ChiCTR2000032459

PACTR202006922165132

Phase 2

2020-001072-15
NCT04568031

Interim Report

NCT04436471
NCT04437875

Study Report

NCT04436276

2020-001228-32

ChiCTR2000031781

Phase 3

NCT04456595

ChiCTR2000034780

ChiCTR2000034780
NCT04560881

ISRCTN89951424
NCT04516746
NCT04540333

CTRI/2020/08/027170

NCT04526330

IStudy Report

NCT04540419

NCT04530336
NCT04564716

NCT04505722

INovavax

Protein Subunit

Full length recombinant SARS
ICoV-2 glycoprotein nanoparticle
Ivaccine adjuvanted with Matrix M

Moderna/NIAID

X

LNP-encapsulated mRNA

0, 28 days

NCT04283461
interim Report
Final Report

BioNTech/Fosun Pharma/Pfizer X

3 LNP-mRNAs

156 asi pre-klinik degerlendirmede
12 asi Turkiye’de pre-klinik degerlendirmede

0, 28 days

NCT04368988
Study Report

2020-001038-36
ChiCTR2000034825
NCT04537949

Study Report

NCT04533399
(phase 2b)

INCT04405076

2020-004123-16

NCT04470427

WHO, 30 Ekim 2020

NCT04368728




WHO Listesindeki Turkiye COVID-19 Asilari:12 as|

ore-klinik degerlendirmede

1-Inaktive Asi 5-Protein subiinit
— Kogak Farma — Izmir Biyotip ve Genom merkezi
— Selguk Universitesi — Bogazigi Universitesi
— Erciyes Universitesi 6-mRNA agisi
2-DNA asis1 — Selguk Universitesi
— Ege Universitesi 7-VLP asisi
3-Zayiflatilmig virus asisi — Bezmialem Vakif Univ.
— Acibadem Universitesi — ODTU

4-Adenovirus vektor
— Ankara Universitesi
— Erciyes Universitesi

WHO, 30 Ekim 2020



Asiya immun yanit nasil gelismekte ?
Adaptiv immun sistemle geligsmektedir

Adaptiv immun sistem antijenleri tanir ve ogrenir
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Specialized ‘antigen presenting cells’
{(APCs) engulf the virus and display
portions of it to activate T-helper cells.
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*Simplified
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1-APC’ler viriisu veya aslyi alir ve igler
2-Viral petidleri Th’lerine sunarak aktive eder
3-Aktive Th-L leri ise

B-L’lerini antikor yapmalari i¢in uyarir (virtisu notralize eder)

Sitotoksik T-L’leri ise enfekte hiicreleri yikmasi igin uyarir
6-Antijeni aylarca-yillarca taniyabilen bellek B ve T-L'leri olusur
7-Bellek lenfositler antijenle karsilasinca

anamnestik reaksiyonla antikor olugur



mRNA ve DNA asilari: Hizli ve ¢ok miktarda uretilebiliyor

An electric pulse Antigen-presenting Cytotoxic
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A lipid shell delivers
mRNA in mMmRNA into the cell, Antibodies from
lipid shell where it is used to B-cells may
RNA vaccine | produce proteins block the virus

Nucleic acid vaccines, developed by...

Moderna; National Institutes of Health

Pfizer; BioNTech; Fosun Pharma

Pfizer ve BioNTech mRNA asisinin;

ik ara etkinlik analizinde (first interim efficacy analysis) asinin etkinligi (koruyuculugu) >%90 bulundu

Analiz gonullilerde dogrulanmig 94 COVID-19 olgusunda yapildi

Son analiz 164 dogrulanmis olguya erisildiginde yapilacaktir

Faz lll galigsmasi 27 temmuz ‘da basladi ve 43,538 goniilli katildi (8 kasima kadar 38,955 gonulliye 2.doz yapildh)
FDA'ya Emergency Use Authorization (EUA) igin bagvuracak

Pfizer and BioNTech: 2020’de 50 milyon asi dozu ve 2021 de ise 1.3 milyar doz uretilmesi planlaniyor




Atentlie asi
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inaktive viriis asilari (Gin)
Faz lll: 2020 sonuna hazir

The Wuhan Institute of Biological Products / Chinese company Sinopharm
Weakened virus replicates Faz lll: Sinopharm Beijing Institute of Biological Products

iNn human cells.
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Weakened and inactivated virus vaccines, developed by...

Faz lll: Sinovac firmasi (Vero Cell) (Mart 2021)
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Replicating Replicating viral vector infects
viral vector cell, produces SARS-CoV-2
' antigen and additional vectors
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Stabil ve guglii immiin yanit olugturabilen bol miktarda protein
ekspresyonu yapabilirler

Viral-vectored vaccines, developed by...

AstraZeneca; University of Oxford PC P1 P2 P3 A
CanSino Biologics; Beijing Institute of Biotechnology;

Canada's National Research Council; Petrovax PC P1 P2 P3 A
Gamaleya Research Institute* PC P1 P2 P3 A

Johnson & Johnson, Beth Israel Deaconess Medical Center PC P1 P2 P3 A



Subunit vaccines

Some traditional vaccines work by delivering viral proteins to cells. The
technologies to manufacture those protein fragments vary, but
companies are using insect cells and yeast. The hepatitis B vaccine relies
on a viral protein created by genetically engineered yeast.

Rekombinat protein teknolojisi ¢cok sayida hastalik i¢in yaygin kullaniimaktadir.
Bu nedenle terciibe artmigtir ve liretim kapasitesi de artmistir

Empty viral shells look like
the virus but are not
harmful because they have
no genetic material

Empty viral shell
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SARS-CoV-2 Specific protein

proteins

subunits, such as
the spike protein,
enter the body

Subunit vaccines, developed by...

Novavax PC PL P2 P3 A



Tum bu agilara kargi yanit olarak antikor uretilir (notralizan antikor)
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- memory B cells?

day 5 post exposure day10-15 day21 1-2 years

Resolution

= == = Critically ill patients —> ADE (unknown) —> Lung immunopathology
-------- IgG memory? (unknown)




Sonug olarak

2021 ve 2022 de en az 10 asI piyasada olacak
Hangi asi daha etkili ? ; Bunu zamanla ogrenecegiz
Risk gruplarinda etkili olacak mi?
Immiindiiskiinlerde etkili olacak mi ?

Ne kadar sureyle koruyucu olacak

Asl tekrarlanacak mi?

Kimlere oncelikle yapilacak?

Subbarao K. Nature, Oct 22, 2020






