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As| platformlari

Platform Candidate vaccines (no. and %)
PS Protein subunit 47 33%
VVnr Viral Vector (non-replicating) 20 14%
DNA DNA 16 11%
\Y Inactivated Virus 21 15%
RNA RNA 24 17%
VVr Viral Vector (replicating) 4 3%
VLP Virus Like Particle 6 4%
VVr + APC VVr + Antigen Presenting Cell 2 1%
LAV Live Attenuated Virus 2 1%
VVnr + APC VVnr + Antigen Presenting Cell 1 1%
BacAg-SpV Bacterial antigen-spore expression 1 1%

vector
144




January 31, 2022: FDA approves second COVID-19 vaccine. Read the press release.

On this page:

COVID-19 Vaccines Approved or
Authorized for Emergency Use

FDA COVID-19 Vaccine News and
Updates

FDA Leaders on Vaccines

Emergency Use Authorizations —
Vaccines

Video Frequently Asked Questions

Vaccine Basics

Podcasts & Publications

Vaccine Advisory Committee Meetings

Vaccine Guidance for Industry

COVID-19 Vaccines Authorized for
Emergency Use or FDA-Approved

Comirnaty and Pfizer-BioNTech COVID-19 ‘
Vaccine

Spikevax and Moderna COVID-19 Vaccine ‘

Janssen COVID-19 Vaccine

Fact sheets for health care providers and patients included
Report vaccine side effects toll-free at 1-800-822-7967 or online

23 Agustos 2021

31 Ocak 2022



Genetik Temelli Asilar

MRNA

DNA

Hedef geni kodlayan mRNA
Konakta mRNA hedef proteine
translasyon ve immdin yanit

Plazmid DNA.

Hedef proteinin alicida eksprese
edilmesi icin memeli ekspresyon
promotorlerini ve hedef geni iceren
plazmit DNA'dan olusur.

BNT162b2 (pfizer-
Biontech)

MRNA-1273
(moderna)

ZyCoV-D (Zydus Cadila)

MRNA hiicre stoplazmasinda
kalir, nikleusa integre
olmaz, konak Dna’si ile
etkilesi yok

Dusuk 1s1 derecesi
gerekebilir

Genellikle distk
immunojenisiteye
sahiptirler.

Ozel uygulama cihazlarina
ihtiyag var (6rnegin,
elektroporatorler).




MRNA Temelli Asilar - Tarihcesi

* Endojen ve in-vitro tanskripte mRNA; memeli hicrelere aktarilarak

protein sentezi

* Sinirlamalar
* Protein translasyonun inflamasyon aracili sinirlanmasi
* mMRNA'nin kisa 6murli olusu (fiziko-kimyasal kararsizlik)
* Nukleazlara karsi hassasiyet
e Zayif transfeksiyon

1-Dimitriadis, G.J. Translation of rabbit globin mRNA introduced by liposomes into mouse lymphocytes. Nature 1978
2-Malone, R.W. Cationic liposome-mediated RNA transfection. Proc. Natl. Acad. Sci. USA 1989
3-Wolff, J.A..Direct gene transfer into mouse muscle in vivo. Science 1990




RNA asi gelistirme programlari

RNA Vaccines RNA Vaccines
Method Name Method Diagram 'Description of Method |Results Method Name |Method Diagram ‘Description of Method |Results
: Dendritic Cell RNA is transfected into  Most explored for
RNA Adding 5' cap and Kozak  Widely used in Vaccines , G4 T ca dendritic cells in-vitro,  use as cancer
Engineering _ sequences and 3' poly-A  vaccine design s > S which can then activate  vaccines- several in
A 7 A sequence to mimic ‘ CD4 T cells and stimulates clinical trials.
T S G G - by structure of endogenous antibody production in
1 — —~ mRNA to avoid detection | vivo.
Imethyiadencsion  a-acetylcytigine  Peudouricine by innate immune S h{ "
sensors, and adding , 2= e ..
56 PPPED uais..»  modified nucleosides to \\\ \\(, . s
increase RNA stability o
Thermostable /\ o Freeze-drying RNA and Widely used in Self Replicating i " The structural proteins in Pre-clinical testing
RNA pr— incubation with various  vaccine design RNA ™ the genome of anRNA  has shown
e biomolecules increase N | Tl R virus arg replaced with .eff.ective?ness
—— (EsEsmelie
vy temperature \t/- polymerase can keep
\‘\ / % / producing RNA which
|/ — amplifies and maintains

the amount of the
antigenic protein.




RNA asi gelistirme programlari

DNA and RNA Vaccines

Method Name |Method Diagram Description of Method “

Codon
Optimization

Nanoparticle
Vaccines

Codon use In humans Codon use
for Amine Acid 1

Amino Acid 1

in humans

for Amino Acid 2

Increased translation,

—

Amino Acid 2

protein levels

Codon use in humans
for Amino Acid 3

The codons with the most usage Widely used in vaccine design
in the species of the vaccine

target are used in the sequence

of the antigen.

Nucleic acids are attached to or Wide variety of techniques
encapsulated by a carrier, which undergoing preclinical and
can also be attached to an clinical testing

antibody for specific cell

targeting.




— A) Conventional RNA Y [ { B) Self-amplifying RNA F———
Unmodified RNA
3
= 0 K o | IR = o | g o | C) Trans-amplifying RNA —
Modified RNA 56
s AAAAAA 3
. { D) Circular RNA | 2




RNA vaccines and DNA vaccines
. Pfizer—BioNTech
. Moderna

B 2y covomp




MRNA Asilari

SARS-CoV-2

Spike protein
Spike gene

LNP-mRNA vaccine
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MRNA Asilari
| |PfeerSioNTech 2l6yasDAonay  |ModemaxI8yasA

Yas >5 yas >18 yas
Primerseri ¢ 2doz; 3 hft (21 glin) ara e 2doz; 4 hft (28 glin) ara
e 3 doz imminkompromize, 2. * 3 doz imminkompromize, 2.
dozdan 28 glin sonra dozdan 28 glin sonra
Tam asili Son dozdan 2 hft sonra Son dozdan 2 hft sonra
Booster doz ¢ >12 yas son dozdan 5 ay sonra e >18vyas son dozdan 5 ay sonra
e 12-17 yas Biontech * BioNTech veya moderna

 >18 yas BioNTech veya Moderna



MRNA Asilari

Doz Doz sayisi Doz aralik
voliumii

30 pug; morveyagri 0,3 ml « >12yas: 2 +1 (booster) 3 hft (21 giin) +5 ay
kapak « Immuinkompromize 3 e 0-21-47. giin
. formilasyonu doz
Pfizer-
BioNTech
10 pg; turuncu 0,2ml e 5-11vyas2doz 3 hft (21 gin)
kapak « Immuinkompromize 3 e 0-21-47. giin
formulasyonu doz
Moderna 100 pg 0,5 ml « >18yas 2+ 1 (booster- * 4 hft (28 glin) +5 ay
0,25ml) e 4 hft (28 glin)

« Immuankompromize 3
doz



Doz araliklari artirtlmali mi?

separating them by 6 to 14 weeks rather than 3 to 4 weeks

E Wuhan strain live viral
neutralization
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Grunau B. Immunogenicity of Extended mRNA SARS-CoV-2 Vaccine Dosing Intervals. JAMA. 2022;327(3):279.




Injeksiyon bdlgesi




BNT162b2 mRNA
Etkinlik ve Guvenlik Calismasi

* 43.548 katilimci randomize edildi ve BNT162b2
bunlardan 43.448'ine enjeksiyon (Two 30-ug doses)
uygulandi.

e 21.720 katilimciya BNT162b2, 21.728
katilimciya ise plasebo verildi.

* Enjeksiyon sonrasi ilk 30 dk. akut etki
var mi?

* Baslangic: Kasim 2020

 Amerika 130, Arjantin 1, Brezilya 2,
Guney Afrika 4 Almanya 6, Turkiye 9
(152 bolge katildi)

Robert W. Frenck, Jr. Safety, Immunogenicity, and Efficacy of the BNT162b2 Covid-19 Vaccine in Adolescents. July 15,
2021 N Engl J Med 2021, 385:239-250


https://www.nejm.org/toc/nejm/385/3?query=article_issue_link
https://www.nejm.org/toc/nejm/385/3?query=article_issue_link

BNT162b2 mRNA
Etkinlik ve Guvenlik Calismasi

* 36 523 dncesinde COVID19 enfeksiyon kaniti olmayan katilimci
Efficacy of BNT162b2 Vaccine

95% credible interval, 90.3-97.6%
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Robert W. Frenck, Jr. Safety, Immunogenicity, and Efficacy of the BNT162b2 Covid-19 Vaccine in Adolescents. July 15,
2021 N Engl J Med 2021, 385:239-250


https://www.nejm.org/toc/nejm/385/3?query=article_issue_link
https://www.nejm.org/toc/nejm/385/3?query=article_issue_link

BNT162b2 mRNA
Etkinlik ve Guvenlik Calismasi

Safety Outcomes, Age 16-55 yr, after First Dose | Safety Outcomes, Age >55 yr, after First Dose
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Pain at the Fatigue Headache Pain at the Fatigue Headache
injection site injection site

Robert W. Frenck, Jr. Safety, Immunogenicity, and Efficacy of the BNT162b2 Covid-19 Vaccine in Adolescents. July 15,
2021 N Engl J Med 2021, 385:239-250



https://www.nejm.org/toc/nejm/385/3?query=article_issue_link
https://www.nejm.org/toc/nejm/385/3?query=article_issue_link

BNT162b2 mRNA
Etkinlik ve Guvenlik Calismasi

Serious Adverse Events
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Robert W. Frenck, Jr. Safety, Immunogenicity, and Efficacy of the BNT162b2 Covid-19 Vaccine in Adolescents. July 15,
2021 N Engl J Med 2021, 385:239-250


https://www.nejm.org/toc/nejm/385/3?query=article_issue_link
https://www.nejm.org/toc/nejm/385/3?query=article_issue_link

BNT162b2 mRNA
Etkinlik ve Guvenlik Calismasi

2-Dose Regimen
of BNT162b2

Vaccine
Efficacy

95%

Safety profile

* Transient, mild-to-moderate
pain at the injection site

* Fatigue

* Headache

* Adverse events similar to those
associated with other vaccines

Robert W. Frenck, Jr. Safety, Immunogenicity, and Efficacy of the BNT162b2 Covid-19 Vaccine in Adolescents. July 15,
2021 N Engl J Med 2021, 385:239-250


https://www.nejm.org/toc/nejm/385/3?query=article_issue_link
https://www.nejm.org/toc/nejm/385/3?query=article_issue_link

> Clin Infect Dis. 2021 May 17;ciab438. doi: 10.1093/cid/ciab438. Online ahead of print.

MRNA-BNT162b2-Etkinlik | The effectiveness of the TWO-DOSE BNT162b2

vaccine: analysis of real-world data

Gercek Yasam Verisi R - S
Gabriel Chodick , Lilac Tene ', Ran S Rotem , Tal Patalon ', Sivan Gazit ', Amir Ben-Tov ,

Clara Weil 1, Inbal Goldshtein 1 2, Gilad Twig 2 456 DaniCohen 2, Khitam Muhsen 2

* 216 yas
e 19 Aralik 2020-20 Subat 2021
e 1. doz asidan sonra 1 178 597 (as1 oncesi (+) olanlar haric)

e 2 doz asidan sonra 872 454 . st

Days 1-7 after 1* dose Days 7-27 after 2™ dose
(reference period) (protection period) Lo
N % N % ¥
1,178,597 (100) 872,454 (100) g
f
Males 569,392 (48.4) 420,010 (48.1) /28
Protection
Females 608,277 (51.6) 452,444 (51.9) period
Second dose
Age y , mean +SD 47.7 +18.1 52.3 +171

Days of follow-up from first/second dose

- 3163 (%70,1) 281 (%38,6)



> Clin Infect Dis. 2021 May 17;ciab438. doi: 10.1093/cid/ciab438. Online ahead of print.

MRNA-BNT162b2-Etkinlik | The effectiveness of the TWO-DOSE BNT162b2
Ge rce k Ya sam \Verisi vaccine: analysis of real-world data

Gabriel Chodick 1 2, Lilac Tene 1, Ran S Rotem ! 3, Tal Patalon ', Sivan Gazit ', Amir Ben-Tov ! 2,

Clara Weil 1, Inbal Goldshtein 1 2, Gilad Twig 2 456 Dani Cohen 2, Khitam Muhsen 2

* Asinin enfeksiyonu 6nleme etkinligi 90% (95%Cl:79%- 95%) ve 94% (95%Cl:88%-97%)

B All ® Age, 16-44y ® Age, 45-64y @ Age, 65-74y @ Age, 75y+

Al 90.1% = 94.1% _——
Males 90.3% — 94.6% . %
Females 89.9% ~= . 93.6% =
Sector
Ultraorthodox Jewish 94.6% = 96.2% 2
Arabs 91.7% s 93.9% _ < e -
Comorbidity
Obesity 88.1% ——— 92.5% —
Immunosuppression 70.9% 4 o = 74.6% | - R
Diabetes 82.1% — 87.1% e
Cardiovascular diseases  82.1% — 86.2% < r—
Hypertension 83.7% — 88.2% e
Cancer 83.7% —— 89.0% ————
| | | | [ | L
0% 50% 90.1% 100% 0% 50% 94.1%100%

SARS-CoV-2 infection Symptomatic COVID-19 illness



> Clin Infect Dis. 2021 May 17;ciab438. doi: 10.1093/cid/ciab438. Online ahead of print.

MRNA-BNT162b2-Etkinlik | The effectiveness of the TWO-DOSE BNT162b2
Ge rce k Ya sam \Verisi vaccine: analysis of real-world data

Gabriel Chodick 1 2, Lilac Tene 1, Ran S Rotem ! 3, Tal Patalon ', Sivan Gazit ', Amir Ben-Tov ! 2,

Clara Weil 1, Inbal Goldshtein 1 2, Gilad Twig 2 456 Dani Cohen 2, Khitam Muhsen 2

Etkinlik ileri yasta, immunsupresyon ve kronik hastalik varliginda azalmakta

Ace 16-44y © Age, 45-64y @ Age, 65-74y @ Age, 75y+

16-44 - %92

=
Al YAS 90.1% | 45-64 - %90 4 94.1% i i:
Males 90.3% ? 94.6% ——
Females 89.9% 65-74 - %90 £ 4 93.6% =
Sector

Ultraorthodox Jewish 94.6% = 96.2% 2
Arabs 91.7% —t 93.9% _ L B -
Comorbidity

Obesity 88.1% e 92.5% —
Diabetes 82.1% = 87.1% e
Cardiovascular diseases  82.1% \ 86.2% © S — o
Hypertension 83.7% 88.2% ="

_l_.._
Cancer 83.7% ~—— 89.0% .
| T 1 f l 1

0% 50% 90.1% 100% 0% 50% 94.1%100%

SARS-CoV-2 infection Symptomatic COVID-19 iliness



MRNA-Etkinlik (B.1.1.7 (Alfa) varvanti)

Lancet. 2021 15-21 May; 397(10287): 1819-1829. PMCID: PMC8099315

[ ] L]
G e rg e k Ya §a I I I \/e rI S I Published online 2021 May 5. doi: 10.1016/S0140-6736(21)00947-8 PMID: 33964222

Impact and effectiveness of mMRNA BNT162b2 vaccine against SARS-

CoV-2 infections and COVID-19 cases, hospitalisations, and deaths

¢ GOZIemSE| Ca | |§ma, |Sra || following a nationwide vaccination campaign in Israel: an
observational study using national surveillance data
* 24 Oca k-3 N 1ISAN 202 1 Eric J Haas, MD,?? Frederick J Angulo, PhD,° John M Mcl aughlin, PhD,° Emilia Anis, MD,%¢ Shepherd R Singer,

 >16vyas; 4714932/ 6 538 911 (%71,1) 2 doz Biontech asil
e >65vas; 1015620 /1127965 %90 asili

e Takip: 2. doz asidan 7 hafta sonraya kadar

* Semptomatik, asemptomatik enfeksiyon
* Hastaneye yatis

* Agir ve kritik olgular

* Mortalite




MRNA-Etkinlik
Gercek Yasam Verisi

e 232 268 SARS-CoV-2 enfeksiyonu saptandi

e 186 109 (87-1%) veri toplandi
> 16 yas ve lzeri 154 648 (66:6%)

e 109876 (%71) asisiz, 6266 (4,1) 2 doz asili
54677 semptomatik enfeksiyon

* 39065 (%71,4) asisiz, 1692 (%3,1) 2 doz asili
7694 hastaneye yatis

* 5526 (%71,8) asisiz, 596 (%7,7) 2 doz asili
4481 siddetli veya kritik yatis

e 3201 (%71,4) asisiz, 364 (%8,1) 2 doz aslli
1113 mortalite (> 16 yas)

e 715 (%64,2) asisiz, 138 (12,4) 2 doz aslli

e B.1.1.7 (Alfa) varyanti %94,5 olarak saptandi (Bulasicilik %40-80 daha fazla)

Lancet. 2021 15-21 May; 397(10287): 1819-1829. PMCID: PMC8099315
Published online 2021 May 5. doi: 10.1016/S0140-6736(21)00947-8 PMID: 33964222

Impact and effectiveness of mMRNA BNT162b2 vaccine against SARS-
CoV-2 infections and COVID-19 cases, hospitalisations, and deaths
following a nationwide vaccination campaign in Israel: an
observational study using national surveillance data

Eric J Haas, MD,2? Frederick J Angulo, PhD,¢ John M McLaughlin, PhD,® Emilia Anis, MD,?9 Shepherd R Singer,




Unvaccinated Fully vaccinated* Vaccine effectiveness
Cases Incidence rate per Cases Incidence rate per Unadjusted Adjusted§
100000 person- 100 000 person-
dayst daysi
SARS-CoV-2 infectiond]
Age 16-44 years 84611 951 1801 23 905-4% (94-0-965)  96-1% (957-96-5)
Age 45-64 years 19579 861 2264 3-4 93-6% (91.4-95.3) 94-9% (94-2-95.5)
Age =65 years 5686 677 2201 38 93-4% (91.3-95.0) 04.8%(03.0.QC.C)
All ages 109876 015 6266 31 04-2% (93-2-95-1) 05-3% (94-9-95-7)
Asymptomatic SARS-CoV-2 infection
Age 16-44 years 40088 451 1174 15 92-8% (90-3-947) 03-6% (92-8-94.4)
Age 45-64 years 7414 326 1343 20 89-1% (84.7-92.3) 90-8% (89-6-91.9)
Age =65 years 1636 195 1115 19 85-9% (80.2-89.9) e et
All ages 49138 4049 3632 1.8 90-1% (88.0-91.-8) 01-5% (G0.7-92-2)
Symptomatic COVID-19
Age 16-44 years 28196 317 352 05 97-8% (97-0-98-3) 97-6% (97-3-97-8)
Age 45-64 years 7790 343 560 0-8 96-3% (95-0-97.3) 06.7% (96-3-97-0)
Age =65 years 3079 366 780 14 06-1% (94-8-97-1) 96-4% (95-9-97-0)
All ages 39065 325 1692 0-8 06-6% (95-8-97-2) 07-0% (96-7-97-2)




Unvaccinated Fully vaccinated* Vaccine effectiveness
Cases Incidence rate per Cases Incidence rate per Unadjusted Adjusted§
100000 person- 100 000 person-
dayst daysi
COVID-19-related hospitalisation
Age 16-44 years 2043 23 33 <01 08-1% (97-1-98.8) 08-1% (97-3-98.7)
Age 45-64 years 1687 74 112 02 07-6% (96.9-98.2) 97-6% (97-1-98.1)
Age =65 years 1826 217 451 08 96-6% (95-3-97-6) 06-8% (96-2-97-3)
All ages 5526 4.6 596 03 96-7% (95-5-97-6) 07-2% (96-8-97-5)
Severe or critical COVID-19-related hospitalisation
Age 16-44 years 644 07 7 001 08-8% (97-3-99.5) 98-9% (97-6-99.5)
Age 45-64 years 1132 50 62 01 08-1% (97.2-98.6) 081% (97.5-98.5)
Age =65 years 1425 170 205 05 97-2% (95-9-98-1) 07.3% (96-8-97-8)
All ages 3201 2.7 364 02 97-2% (95-9-98-1) 97-5% (97-1-97-8)
COVID-19-related death
Age 16-44 years 36 0-04 0 00 100 100
Age 45-64 years 125 05 14 <01 06-2% (92.6-98-0) 85-8% (92.6-97-6)
Age =65 years 554 66 124 02 06-8% (94.6-98-1) 06-9% (96-0-97-6)
All ages 715 0-6 138 01 06-6% (93-9-98-1) 96.7% (96-0-97-3)




MRNA-Etkinlik- Gercek Yasam Verisi

Estimated effectiveness of two doses of BNT162b2 (=7 days after the second dose) against
laboratory-confirmed SARS-CoV-2 outcomes in the oldest age groups (Jan 24 to April 3, 2021)

*

Vaccine effectiveness

Age >65 vears

Age 2735 years

Age >8S5 vears

SARS-CoV-2 infectionJ'.

Asymptomatic SARS-CoV-2 infection
Symptomatic COVID-19

COVID-19-related hospitalisation

Severe or critical COVID-19-related hospitalisation

COVID-19-related death

94-8% (93:9-95-5

88-5% (86-4-90-3)
96-4% (95-9-97-0)
96-8% (96-2-97-3)
97-3% (96-8-97-8)

96-9% (96-0-97-6)

95-1% (93-9-96-0)
87-5% (84-2-90-1)
96:7% (95-9-97-4)
97-0% (96-2-97-7)
97-6% (96-8-98-1)

97-1% (96-0-97-9)

94-1% (91-9-95-7)
83-2% (76-3-88-1)
96:6% (95-2-97-6)
96-9% (95-5-97-9)
97-4% (95-9-98-3)

97-0% (94-9-98-3)




Breakthrough Enfeksiyon-BNT162b2

* Cok merkezli (17 hastane-israil) kohort, 10 Ocak-20 Nisan)
e 2 doz B-Asisi alanlar
* PCRile dogrulanmis 152 COVID-19 enfeksiyon tanisiyla hospitalize

* Yatis esnasinda
» 2. doz yatis 6ncesi ortalama 39,5 glin
Ortalama Yas 71,1
%70 erkek
%38 Uzun slreli bakim evi
%96 komorbidite VAR

%40 imminosuipresyon (Kronik KS kullanimi, Kemoterapi, antimetabolit
kullanimi, SOT, anti-CD20 kullanimi)

Tal Brosh-Nissimov, BNT162b2 vaccine breakthrough: clinical characteristics of 152 fully vaccinated hospitalized
COVID-19 patients in Israel. Clin Microbiol Infect. 2021 Jul 7



Breakthrough Enfeksiyon-BNT162b2

* %61 (93) siddetli enfeksiyon
* Mortalite %22 (34/152)-Asisiz kritik hastalardaki mortalite oranina benzer

e 45 hastada sekanslama
* %89 (40) B.1.1.7 (Alfa)

* %7 (2) wild-type Olumlu Sonuc K6tu sonug

« %4 (2) B.1.351 (beta)— _
Anti-CD20 tedavi %4 %13 PO,12
Kanser %22 %32 PO,22
Konjestif Kalp Yetmez %25 %34 P 0,25
Demans %17 %26 P0,19

Tal Brosh-Nissimov, BNT162b2 vaccine breakthrough: clinical characteristics of 152 fully vaccinated hospitalized
COVID-19 patients in Israel. Clin Microbiol Infect. 2021 Jul 7



Breakthrough Enfeksiyon-BNT162b2

Anti-Spike 1gG

anti-S-1gG (Diasorin)
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Tal Brosh-Nissimov, BNT162b2 vaccine breakthrough: clinical characteristics of 152 fully vaccinated hospitalized
COVID-19 patients in Israel. Clin Microbiol Infect. 2021 Jul 7



Breakthrough Enfeksiyon-BNT162b2

Comparison of the clinical characteristics of fully vaccinated and non-vaccinated hospitalized COVID-19 patients cohorts
Fully vaccinated cohort Non-vaccinated COVID-19 patients cohorts
Karagiannidis et al. [1—7] Myers et al. [QJ Petrilli et al. [Q]
No. of patients 152 10 021 377 2741
No. of hospitals 17 920 21 4
Time period January—April 2021 February—April 2020 March 2020 March—April 2020
Country Israel Germany California, USA New York, USA
Inclusion All fully vaccinated patients with PCR-confirmed All patients with PCR-confirmed COVID-19 All patients with PCR-confirmed COVID-  All patients with PCR-confirmed COVID-
COVID-19 and admitted to hospital and admitted to hospital 19 and admitted to hospital 19 and admitted to hospital
Age (years), mean=SDor Tl =143 68 =173 61 (50-73) 63 (51-74)
median (IQR)
Hypertansion 71% 55.6% 435 62%
Diabetes mellitus 48% 27.9% 313 34.7%
Heart failure 32% 19.6% 5.8 12.8%
Chronic lung disease 24% 13.6% 7.4 16.5%
Chronic kidney disease 27% 22.8% 12.7 21.2%
BMI =30 kg ul3 32% 5.9% NR 39.5%
Cancer 249, NR 48 10.8%

Tal Brosh-Nissimov, BNT162b2 vaccine breakthrough: clinical characteristics of 152 fully vaccinated hospitalized COVID-19 patients in Israel. Clin Microbiol Infect.
2021 Jul 7



Breakthrough Enfeksiyon,
Saglik Calisanlari-BNT162b2

Figure 3. Cumulative Incidence of SARS-CoV-2 Infection Among Vaccinated, Propensity Score-Matched Vaccinated, and Unvaccinated Participants
Screened for SARS-CoV-2 Infection
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* (Ort.Yas 44,3, %65 kadin)
 %88,7 (4465) en az bir doz
* %82,2 (5953) 2 doz

* %11 (757) asisiz

Yoel Angel, Association Between Vaccination With BNT162b2 and Incidenceof Symptomatic and Asymptomatic
SARS-CoV-2 Infections Among Health Care Workers. JAMA. 2021,325(24):2457-2465



Breakthrough Enfeksiyon,
Saglik Calisanlari-BNT162b2

Figure 3. Cumulative Incidence of SARS-CoV-2 Infection Among Vaccinated, Propensity Score-Matched Vaccinated, and Unvaccinated Participants
Screened for SARS-CoV-2 Infection
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MRNA-1273
etkinlik ve guvenlik (Faz3) Calismasi

* Faz-3 randomize, arastirmaci kor, Plesebo kontrolli

* USA, 99 merkez

e 30420 gonullt (218 yas) ; 1:1 (15 210 iki gruba randomize)

* mMRNA-1273 (100 mikrogram/0,5 ml)/plesebo 28 glin arayla 2 doz IM
e Saklama: 2° - 8°C asi hazirlik ve uygulama, oda sicakliginda 8h kadar
e 2. dozdan 14 giin sonra COVID-19 dnleme

 Oncesinde SARS-Cov-2 enfeksiyonu olmayan




MRNA-1273
etkinlik ve guvenlik (Faz3) Calismasi

* Plasebo: 185 enfeksiyon (56,5 /1000 kisi-yil)
* Asi gurubu: 11 enfeksiyon (3,3/1000 kisi/yil)
- VE (Asi etkinligi): %94,1 (%95Cl; 89,3-96,8) p<0,001

* Agir enfeksiyon 30, 1 mortalite
* Plasebo gurubu

* Reaktojenite: Orta, gecici; asi grubunda daha fazla
* Ciddi yan etki: Nadir, iki grupta benzer siklikta



A Per-Protocol Analysis

Placebo

mRNA-1273

. Vaccine Efficacy  Incidence Rate
3.5- ' (95% Cl) (95% CI)
; % per 1000 person-yr
3.0+ Placebo 56.5 (48.7-65.3)
mRNA-1273 : 94.1 (89.3-96.8) 3.3 (1.7-6.0)
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0 10 20 30 40 50 60 70 80

Days since Randomization

No. at Risk
Placebo 14,073 14,073 14,073 14,072 13,416 12992 12,361 11,147 9474
mRNA-1273 14,134 14,134 14,134 14,133 13,483 13,073 12,508 11,315 9684
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B Modified Intention-to-Treat Analysis

3.5+

3.0-

2.5

2.0

1.54

Cumulative Event Rate (%)

1.04

0.5+ l

0.0-

No. at Risk
Placebo 14,598
mRNA-1273 14,550

LLLLLLaLa LI
(TTTTT TR TN I N T T T NI NI TIanannaanyaaaiaiiig

Vaccine Efficacy  Incidence Rate
(95% CI) (95% CI) Placebo
% per 1000 person-yr
Placebo 79.7 (70.5-89.9)
mRNA-1273 93.0 (88.9-95.6) 5.6 (3.4-8.3)

mRNA-1273

ll“llllllllllllllllll

] 1 T 1} L) Ll T T T L}
10 20 30 40 50 60 70 80 S0 100 110 120
Days since Randomization
14590 14,567 14,515 13,806 13,352 12,694 11450 9736 6729 4067 1200 0
14543 14532 14504 13825 13398 12,791 11573 9911 6871 4179 1238 0
Placebo mRNA-1273
Covid-19 Onset (N=14,598) (N=14,550)
Randomization to 14 days after dose 1 11 5
14 Days after dose 1 to dose 2 35 2
Dose 2 to 14 days after dose 2 19 0
Starting 14 days after dose 2 204 12
Total (any time after randomization) 269 19



MRNA-1273

Etkinlik ve givenlik (Faz3) Calismasi: Alt grup
analizi

Placebo mRNA-1273
Subgroup (N=14,073) (N=14,134) Vaccine Efficacy (95% Cl)
no. of events/total no.

All patients 185/14,073 11/14,134 = 94.1(89.3-96.8)
Age :

>18 to <65 yr 156/10,521 7/10,551 = 95.6(90.6-97.9)

65 yr 29/3552 4/3583 ——®— | 86.4(61.4-952)
Age, risk for severe Covid-19 E

18 to <65 yr, not at risk 121/8403 5/8396 —=.  95.9 (90.0-98.3)

18 to <65 yr, at risk 35/2118 2/2155 — = 944(76.9-98.7)

=65 yr 29/3552 4/3583 ———8— | 864 (61.4-95.2)
Sex E

Male 87/7462 4/7366 —, 95.4 (87.4-98.3)

Female 98/6611 7/6768 —=: 931 (85.2-96.3)
At risk for severe Covid-19 :

Yes 43/3167 4/3206 —®— 909 (74.7-96.7)

No 142/10,906 7/10,928 —=  95.1(89.6-97.7)
Race and ethnic group E

White 144/8916 10/9023 — 93.2 (87.1-96.4)

Communities of color 41/5132 1/5088 —= 975 (82.2-99.7)
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Etkinlik ve glvenli

B Gradel W Grade2 [ Grade3

RNA-1273

< (Faz3) Calismasi: Yan etKki
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Ptizer-BioNTech - Moderna:
Gercek Yasam Verisi

* Prospektif Kohort 14 Aralik 2020 — Mart 2021/USA

e Saghk Calisanlari

e Kadin (62.1%), Yas 18—-49 (71.9%), Beyaz (86.3%), ve non-Hispanik (82.9%)
Komorbid hastaligi olmayan (68.9%).

* Her hafta semptomdan bagimsiz PCR testi

e 3 950 kisi
e 2470 (%62,8) mRNA asili
» 62.7% Pfizer-BioNTech ve 29.6% Moderna

Thompson MG, et al. Interim Estimates of Vaccine Effectiveness of BNT162b2 and mRNA-1273 COVID-19 Vaccines in Preventing SARS-CoV-2 Infection Among Health
Care Personnel, First Responders, and Other Essential and Frontline Workers — Eight U.S. Locations, December 2020-March 2021. MMWR Morb Mortal Wkly Rep
2021,;70:495-500.



Ptizer-BioNTech - Moderna:
Gercek Yasam Verisi

e Cift doz asili (2. Dozdan =14 giin) 0,04/1000 kisi glin
* Parsiyel asili (1. Dozdan 214 giin — 2. doz) 0,19/1000
* Asisiz 1,38/1000

VE: 100% x (1-hazard ratio) Unadjusted vaccine Adjusted vaccine
SARS-CoV-2 infections effectiveness* effectiveness* !

Incidence rate per

COVID-19 immunization status Person-days No. 1,000 person-days % (95% CI) % (95% CI)
Unvaccinated 116,657 161 1.38 N/A N/A
Partially immunized 41,856 8 0.19 82 (62-91) 80 (59-90)
214 days after receiving first dose onlyS 15,868 5 0.32
>14 days after first dose through receipt of second dose 25,988 3 0.12

Fully immunized
>14 days after second dose 78,902 3 0.04 91 (73-97) 90 (68-97)

Thompson MG, et al. Interim Estimates of Vaccine Effectiveness of BNT162b2 and mRNA-1273 COVID-19 Vaccines in Preventing SARS-CoV-2 Infection Among Health

Care Personnel, First Responders, and Other Essential and Frontline Workers — Eight U.S. Locations, December 2020-March 2021. MMWR Morb Mortal Wkly Rep
2021,70:495-500.v



Delta (B.1.617.2) Varyant: Asi Etkinligi?

Nancy J. Binkin. Resurgence of SARS-CoV-2 Infection in a Highly Vaccinated Health System Workforce. N EnglJ Med. D. September 2021

Alpha M Delta M Other B Unvaccinated Workers (N=56)
A Vaccinated Workers (N=70) 797
70+ : Haziran 60
Nisan ortasi
60 Delt Delts
, ..T ° varyant & 504
oruimeye . .
% 50 8 bas| dy hakim =
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Month of Diagnosis
Month of Diagnosis

SARS-CoV-2 Variants among Symptomatic Health Workers. Shown is the distribution of the B.1.1.7 (alpha), delta, and other SARS-CoV-2
variants according to vaccination status and month of diagnosis among health workers at University of California San Diego Health,
March through July 2021. The number of workers indicates those who were symptomatic and had available variant data, and the

number of positive tests indicates those that included data on variants
Semptomatik




Delta (B.1.617.2) Varyant: Asi Etkinligi?

* 1 Mart- 31Temmuz 2021 University of California San Diego Health
e 227 Saghk Calisani PCR (+)

» 130/227 (%57,3) tam aslili, 7 parsiyel asili (mMRNA)

* 109/130 (astl) semptomatik (%83)

* 80/90 asisiz semptomatik (%88,9)

Nancy J. Binkin. Resurgence of SARS-CoV-2 Infection in a Highly Vaccinated Health System Workforce. N EnglJ Med. D. Sep 2021



Delta (B.1.617.2) Varyant: Asi Etkinligi?

Table 1. Symptomatic SARS-CoV-2 Infection and mRNA Vaccine Effectiveness among UCSDH Health Workers, March through July 2021.*
March April May June July
UCSDH workforce — no. of persons 18,964 18,992 19,000 19,035 19,016
Vaccination status — no. of persons
Fully vaccinated 14,470 15,510 16,157 16,426 16,492
mRNA-1273 (Moderna) 6,608 7,005 7,340 7,451 7,464
BNT162b2 (Pfizer—BioNTech) 7,862 8,505 8,817 8,975 9,028
Unvaccinated 3,230 2,509 2,187 2,059 1,895
Percentage of workers fully vaccinated 76.3 81.7 85.0 86.3 86.7
Symptomatic Covid-19
Fully vaccinated workers 3 - 3 5 94
Unvaccinated workers 11 17 10 10 31
Percentage of cases in fully vaccinated 214 19.0 231 333 75.2
workers
Attack rate per 1000 (95% Cl)
Fully vaccinated workers 0.21 0.26 0.19 0.30 5.7
(0.21-0.47) (0.26-0.50) (0.21-0.40) (0.31-0.53) (5.4-622)
Unvaccinated workers 3.4 6.8 46 49 16.4
(2.1-5.9) (4.5-10.6) (2.6-8.2) (2.9-8.7) (11.8-22.9)
Vaccine effectiveness — % (95% Cl) 6.2 95.9 - B5.

* UCSDH denotes University of California San Diego Health.
1 Data are the total number of workers who had received two doses of an mRNA vaccine as of the last day of the month.

Nancy J. Binkin. Resurgence of SARS-CoV-2 Infection in a Highly Vaccinated Health System Workforce. N EnglJ Med. D. Sep 2021



Delta Varyant Etkinlik:
BNT162b2 ve ChAdOx1 nCoV-19 v

 \Vaka-kontrol STUDY

* Ingiltere
* Kasim 2020-Mayis 2021

e Semptomatik Enfeksiyon

e 4272 Delta
e 14 837 alfa

 Test negatif kontrol grubu
* 96371

Symptomatic
disease from

ChAdOx1 nCoV-19
Oxford-AstraZeneca vaccine

Jamie Lopez Bernal. Effectiveness of Covid-19 Vaccines against the B.1.617.2 (Delta) Variant.
August 12, 2021N Engl J Med 2021; 385:585-594.



https://www.nejm.org/toc/nejm/385/7?query=article_issue_link

Delta Varyant Etkinlik:
BNT162b2 ve ChAdOx1 nCoV-19 v

Vaccine Effectiveness against the
B.1.617.2 (Delta) and B.1.1.7 (Alpha) Variants
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Jamie Lopez Bernal. Effectiveness of Covid-19 Vaccines against the B.1.617.2 (Delta) Variant.
August 12, 2021N Engl J Med 2021; 385:585-594.



https://www.nejm.org/toc/nejm/385/7?query=article_issue_link

Delta Varyant Etkinlik:
BNT162b2 ve ChAdOx1 nCoV-19 v

Vaccine Effectiveness against the
B.1.617.2 (Delta) and B.1.1.7 (Alpha) Variants
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Jamie Lopez Bernal. Effectiveness of Covid . e £
August 12, 2021N Engl J Med 2021; 385 585- 594



https://www.nejm.org/toc/nejm/385/7?query=article_issue_link

Delta Varyant Etkinlik:
BNT162b2 ve ChAdOx1 nCoV-19 v

Conclusion

ChAdOx1 nCoV-19
Oxford-AstraZeneca vaccine

2 doses of either vaccine: modest
differences in vaccine effectiveness
against delta variant

«  Single dose of vaccine: marked
reduction in effectiveness

Jamie Lopez Bernal. Effectiveness of Covid-19 Vaccines against the B.1.617.2 (Delta) Variant.
August 12, 2021N Engl J Med 2021; 385:585-594.



https://www.nejm.org/toc/nejm/385/7?query=article_issue_link

Ptizer-BioNTech (BNT162b2 Covid-19 Vaccine
B.1.1.7 (Alfa) ve B.1.351 (Beta) Varyantlarina Etkinlik

* Katar 21.12.2020-31.03.2021, 385,853 kisi 1 doz, 265,410 kisi 2 doz

Type of Infection or Disease PCR-Positive Persons PCR-Negative Persons Effectiveness (95% C]):

Vaccinated Unvaccinated Vaccinated Unvaccinated

number of persons percent

PCR-confirmed infection with the B.1.1.7 \'m'i:m:i

After one dose 892 18.075 1241 17.726 29.5(22.9-3535)

=14 days after second dose 50 16,354 465 15,939 89.5 (85.9-92.3)

PCR-confirmed infection with the B.1.351 \'arianr:

After one dose 1329 20,177 1580 19,926 16.9 (10.4-23.0)

~14 days after second dose 179 19.396 698 18.877 75.0 (70.5-78.9)

Dlseme;'

Severe. critical, or fatal disease caused by the B.1.1.7 variant

After one dose 30 468 61 437 54.1(26.1-71.9)

>14 days after second dose 0 401 20 381 100.0 (81.7-100.0)

Severe, critical. or fatal disease caused by the B.1.351 variant

After one dose 45 348 35 358 0.0 (0.0-19.0)
LCIIth J. AbU—Raddad. N Engl J >14 days after second daose 0 300 14 286 100.0 (73.7-100.0)

Med. 2021 May 5: Severe, critical, or fatal disease caused by any SARS-CoV-2
NEJIMc2104974. After one dose 139 1,966 220 1.885 39.4 (24.0-51.8)

>14 days after second dose 3 1,692 109 1,586 97.4 (92.2-99.5)

.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Abu-Raddad%20LJ%5bAuthor%5d&cauthor=true&cauthor_uid=33951357
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8117967/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8117967/

Delta varyant Etkinlik

Fowlkes A, Effectiveness of COVID-19 Vaccines in Preventing SARS-CoV-2 Infection Among Frontline Workers Before and During B.1.617.2 (Delta) Variant
Predominance — Eight U.S. Locations, December 2020-August 2021. MMWR Morb Mortal Wkly Rep 2021,;70:1167-1169

No. of contributing Total no. of person- Median days No. of SARS-CoV-2 Adjusted VE," % (95%
Period and vaccination status participants* days (IQR) infections (@)
Full cohort to date
Unvaccinated 4,136 181,357 20 (8-45) 194 N/A
. . Fully vaccinated?® 2,976 454,832 177 (115-195) 34 80 (69-88)
Infeksiyon
14-119 days after full 2,923 284,617 106 (106-106) 13 85 (68-93)
vaccination
91% (81-96%)
120-149 days after full 2,369 66,006 30 (30-30) 3 81 (34-95)
Y) —
tO 66%’ (26 vaccination
84%)
>150 days after full vaccination 2,129 104,174 52 (37-64) 18 73 (49-86)
Pre-Delta variant predominance
Unvaccinated 4,137 156,626 19 (8-43) 175 N/A
Fully vaccinated 2,875 329,865 124 (95-149) 10 91 (81-96
Delta variant predominance
Unvaccinated 488 24,871 43 (37-69) 19 /A
Fully vaccinated 2,352 119,218 49 (35-56) 24 66 (26-84




mMRNA Asi Etkinligi - Varyant

=n-

Alfa-Delta

%82

Reference Dominant | History of Vaccine 1“ Dose VE post 1st 2*Dose VE post 2nd | vaccinat
(date) Country Desagn Population Variants COovID Product Outcome Measure % (95%C1) dose* % (95% Ci) dose ed
Filon et al* Italy Retrospective | 4251 HCWs Non-VOC Excluded BNT162b2 Documented — 95(92-98) 14+ ~16
(February 15, cohort and Alpha’ infection(March) weeks
2022) Documented 95(92-98)

infection{Aprif)

Documented 80{70-84)

infection(May)
Gait et al* Israel Retrospective | 107,413 Alpha and Inciuded BNT162b2 Documented infection — 82(B0-83) 14+ =40
(February 15, cohort members Delta* Symptomatic infection 76(71-80) weeks

) _1022]
Burt et al* UsA Test-negative | 4,229 cases Delta” Excluded BNT162b2 Documented infection | 60.6 (25.5-79.2) 14+ 68.9(61.9-74.7) 14+ ~31
(February 9, case control and controls mRNA-1273 37.2(27.1-69.0) 66.7 |58.9-73.0) weeks
2022 on
haemaodialysis




Duration of protection of BNT162b2 and mRNA-1273 COVID-19
vaccines against symptomatic SARS-CoV-2 Omicron infection in

Qatar 133,417
Hiam Chemaitelly, PhD'?~, Houssein H. Ayoub, PhD?, Sawsan AlMukdad, MSc'~, Patrick TeSt-Negatif Va ka Ko ntl’Ol

Effectiveness of the mRNA-1273 vaccine against symptomatic Omicron infection
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Duration of protection of BNT162b2 and mRNA-1273 COVID-19
vaccines against symptomatic SARS-CoV-2 Omicron infection in

Qatar
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Duration of protection of BNT162b2 and mRNA-1273 COVID-19

vaccines against symptomatic SARS-CoV-2 Omicron infection in

Qatar 133,417

Hiam Chemaitelly, PhD'?~, Houssein H. Ayoub, PhD?, Sawsan AlMukdad, MSc'~, Patrick TeSt-Negatif Va ka KOHtI’Ol
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mRNA Asi Etkilil

e U o

i8]
>65 yas - Ingiltere

Two doses of BNT162b2 with a BNT162b2 or mRNA-1273 booster dose
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https://www.gov.uk/quidance/monitoring-reports-of-the-effectiveness-of-covid-19-vaccination

(semptomatik hastalik)




MRNA Asi Etkinligi (3 doz sonrasi) >65 yas -
Ingiltere

Table 1. Vaccine effectiveness against hospitalisation for Omicron (all vaccine brands
combined). OR = odds ratio, HR = hazard ratio, VE = vaccine effectiveness,

(Cl=Confidence interval).

OR against HR against VE against
Interval after
RER symptomatic hospitalisation hospitalisation
disease (95% CI) (95% ClI) (95% CI)
2 to 9 weeks 0.51 (0.43-0.6) 0.11 (0.06-0.21) 94% (89-97)
10+ weeks 0.72 (0.61-0.85) 0.15 (0.08-0.27) 89% (80-95)

https://www.gov.uk/quidance/monitoring-reports-of-the-effectiveness-of-covid-19-vaccination



Omicron

* Semptomatik infeksiyona karsi etkililiginde azalma

* Hastaneye yatisi engelleme etkilligi diger varyantlara gore azalma
* Booster alanlarda etkililik daha yuksek

e 2 doz BNT162b (Giney Amerika)

* Genel (herhangi infeksiyon sonucu) etkililik %33
* Hastaneye katisi 6nleme etkililigi %70
* Delta hakim donemde %93

N EnglJ Med. 2022;386(5):494

* Omicron / Delta 12 000 infekte birey (3 doz asili; USA)
* Infeksiyon riskinde azalma (OR 0.33 / 0.065)

« MMWR Morb Mortal Wkly Rep. 2022;71(4):139.



MRNA Asi Etkinligi — Hastaneye Yatis (Delta)

Ferdinands JM. MMWR Morb Mortal Wkly Rep 2022;71:255-263. DOI: http://dx.doi.org/10.15585/mmwr.mm7107e2

Characteristic Total SARS-CoV-2 positive test result  VE fully adjusted = Waning trend p value®
no. (%) % (95% CI)*

Delta-predominant period

Unvaccinated (Ref) 36,214 14,445 (40) — s

Any mRNA vaccine, 2 doses 38,707 3,315(9) 85 (84-85) <0.001

<2 mos 1,574 49 (3) 94 (92-96)

2-3 mos 2,790 154 (6) 91 (89-92)

4 mos 3,129 192 (6) 90 (89-92)

>5 mos 31,214 2,920 (9) 82 (82-83)

Any mRNA vaccine, 3 doses 8,124 195 (2) 95 (95-96) <0.001

<2 mos 6,071 118 (2) 96 (95-97)

2-3 mos 2,030 74 (4) 93 (91-95)

=4 mos 23 3(13) 76 (14-93)

93,408 hastaneye yatis
Agustos 2021 — Ocak 2022
ABD



http://dx.doi.org/10.15585/mmwr.mm7107e2

MRNA Asi Etkinligi — Hastaneye Yatis (omicron)

Ferdinands JM. MMWR Morb Mortal Wkly Rep 2022;71:255-263. DOI: http://dx.doi.org/10.15585/mmwr.mm7107e2

Characteristic Total SARS-CoV-2 positive test result  VE fully adjusted  Waning trend p value*

no. (% % (95% CI)*

™ ( ; 93,408 hastaneye yatis
. . ; Agustos 2021 — Ocak 2022
Omicron-predominant period
ABD

Unvaccinated (Ref) 3,911 1,890 (48) - -
Any mRNA vaccine, 2 doses 3,619 979 (27) 55 (50-60) 0.01
<2 mos 88 22 (25) 71(51-83)
2-3 mos 294 69 (23) 65 (53-74)
4 mos 150 42 (28) 58 (38-71)
=5 mos 3,087 846 (27) 54 (48-59)
Any mRNA vaccine, 3 doses 2,833 276 (10) 88 (86-90) <0.001
<2 mos 1,261 103 (8) 91 (88-93)
2-3 mos 1,383 137 (10) 88 (85-90)
=4 mos 189 36 (19) 78 (67-85)



http://dx.doi.org/10.15585/mmwr.mm7107e2

MRNA asi etkinligi Omicron (B.1.1.529)

Ferdinands JM. MMWR Morb Mortal Wkly Rep 2022;71:255-263. DOI: http://dx.doi.org/10.15585/mmwr.mm7107e2

3. DOZ ASI Hastane Hastaneye Yatis
Basvurusu
2 ay %87 l %911

4 ay %66 %78



http://dx.doi.org/10.15585/mmwr.mm7107e2

Booster Doz Gerekli mi?

e 10 000 primer asili randomizasyon (USA)
e BNT162b2 Booster Semptomatik infeksiyona etkinligi %95
2 siddetli infeksiyon (plasebo)
* Perez JL, Efficacy and safety of BNT162b2 booster - C4591031 2 month interim analysis.
* 4 milyon (>16 yas) iki doz asihlarda (Israil)
* Booster doz alanlarda 10 kat dusuk infeksiyon hizi
* N EnglJ Med. 2021;385(26):2421
* 3. dozu son 4 ay / 2 ay icerisinde alanlar

* Omicron varyantina karsl hastaneye yatisi dnlemede etkililigi % 78 / 91
« MMWR Morb Mortal Wkly Rep. 2022;




3 doz asI sonrasi Breakthrough infeksiyon

MMWR Morb Mortal Wkly Rep. 2022;71(1):19.

e > 1 milyon asili /USA

* Siddetli hastalik : 1,5/ 10,000

* Mortalite : 0,3 / 10,000

* Risk Faktor: ileri yas ve coklu komorbidite

* Asililarda - Asisizlara gore
* Semptomlar daha hafif ve az, sire kisa, komplikasyon az




Immun sUpresyon / tedavi ve asi

* Solid-hematolojik malignite
* SOT ve imm. sup. Tedavi

e CAR-T-cell tedavisi, HSST (transplantasyondan 2 yil sonrasina kadar
veya immun supresif tedavi sliresince)

* Primer immun yetmezlik
* CD4<200

* Diger immun supresif tedaviler
* Yuksek doz KS (=20 mg prednizon...)

 Alkilleyici ajanlar, antimetabolitler, tranplantla iliskili ilaclar, Biyolojik ajanlar
(Rituximab, TNF blokorleri...)




MRNA Asi — Renal Yetmezlik

Table 1. Patients’ characteristics at vaccination and comparison between patients who

converted and those who did not one month after the second dose

Variables All Patients who | Patients who | P-value
population | seroconverted didn’t
seroconvert
N=112 N=88 N=11

Age (years) 64+14 64+14 70+12 0.12
Gender M/F 77/35 56/30 9/2 0.33
Hemodialysis/Peritoneal dialysis 88/24 69/17 8/3 0.69
Time on dialysis (months) 39+40 37+36 31+49 0.61
History of kidney transplantation (Y/N)* 19/93 13/73 4/7 0.1
Non-Kidney-transplantation (Y/N)** 5/107 1/85 4/7 0.0004
Diabetes mellitus 33% 37% 36% 0.99
Immunosuppressive therapy (Y/N) 20/92 10/76 7/4 0.0003
Calcineurin inhibitors (Y/N) 5/107 1/85 4/7 0.004
mTOR inhibitors (Y/N) 3/109 1/85 2/9 0.03
Mycophenolic acid (Y/N) 4/108 1/85 2/9 0.03
Steroid (Y/N)*** 19/93 10/76 6/5 0.002
Hemoglobin level at baseline (g/dL) 11.6+1.8 11.6+1.8 11.6+1.8 0.96
Leucocyte count at baseline (/mm?) 6735+2121 6707+2060 6947+2630 0.72
Neutrophils at baseline (/mm?) 4761+1826 4462+1792 4755+2173 0.99
Lymphocyte count at baseline (/mm®) 1021+£660 9934490 1249+664 0.30
CD4-positive cell count (/mm?) 3864228 3944227 308+237 0.34
CD8-positive cell count (/mm?) 243+164 237+153 308+263 0.31
CD19-positive count (/mm?) 104+85 103160 80+84 0.45

Abbreviations: M, male; F, female; Y, yes; N, no; mTOR, mammalian target of rapamycin.

Longlune N, at al. High immunogenicity of a messenger RNA based vaccine against SARS-CoV-2 in chronic dialysis patients.

Nephrol Dial Transplant. 2021 May 31:

Patients on hemodialysis
N=132
; Decline N=33
| + Medical contraindication N=2
B Recent COVID-19 N=9
Anti-SARS-CoV-2 | Patients who received
antibodies: the first dose
5/88 (5.7%) N=88
3 [ Kidney transplantation N=1
j———+ Heart transplantation N=1
+ COVID-19 N=1
Anti-SARS-CoV-2 | Patients who received
antibodies: two doses
22/85 (26%) N=85

r

J

Anti-SARS-CoV-2 | Patients with 1 month follow-up Patients with less than 1 month

antibodies: after the second dose follow-up after the second dose
69/82 (84.1%) N=82 N=3
)
Seronegative patients
after two doses
N=13
Death N=1
Anti-SARS-CoV-2 Patients who received
antibodies: a third dose
5112 (41.6%) N=12

Overall, anti-SARS-CoV-2 antibodies:
74/82 (90.2%)




MRNA Asi — Renal Yetmezlik / 3 doz asl
Serokonversiyon oranini artirmakta

Table 1. Patients’ characteristics at vaccination and comparison between patients who
converted and those who did not one month after the second dose

Patients on hemodialysis
- - - N=132
Variables All Patients who Patients who | P-value v Decline N=33
population | seroconverted didn’t i * Medical contraindication N=2
$ Recent COVID-19 N=9
seroconvert Ansicape rovo [ pog 3

Immiinosiipresif tedavi asi yanitsizli§ina neden olan bagimsiz risk
faktoru

3. Doz asi yanitini artirmakta (%84,1 - 90,2)

Hemoglobin level at baseline (g/dL) 11.6£1.8 11.6+1.8 11.6£1.8 0.96 -

Leucocyte count at baseline (/mm?) 6735+2121 6707+2060 694712630 0.72 ‘ » Death N=1

Neutrophils at baseline (/mm?) 4761+1826 | 4462+1792 475542173 0.99 , '

Lymphzcyte count at baseline (/mm?) 10214660 |  993+490 12494664 | 030 A [

CD4-positive cell count (/mm?) 3864228 3944227 308+237 0.34 5/12 (41.6%) N=12

CDB8-positive cell count (/mm?) 243+164 237£153 308+263 0.31 v '
CD19-positive count (/mm?) 104+85 103£160 80+84 0.45 \ Overall, aml;su:g?;%oz\f/j antibodies:

Abbreviations: M, male; F, female; Y, yes; N, no; mTOR, mammalian target of rapamycin.
Longlune N, at al. High immunogenicity of a messenger RNA based vaccine against SARS-CoV-2 in chronic dialysis patients.
Nephrol Dial Transplant. 2021 May 31:



Immun supresif tedavi ve asi

* Primer sema: 3 doz
* Son doz 5 ay sonra booster verilebilir (1)

 Rituximab vb. immiun stpresif tedavi alanlar (2)
e Sonraki immun supresif ilag dozundan 4 hafta 6nce asiya baslanmasi

* Primer asi semasi tamamlandiktan 2-4 hafta sonra immun stpresif ted.
Baslanmasi

e Hastalik aktivitesi imkan tanimasi durumunda

1-Interim Clinical Considerations for Use of COVID-19 Vaccines Currently Authorized in the
United States. https://www.cdc.gov/vaccines/covid-19/clinical-considerations/covid-19-vaccines-
us.html (Accessed on November 03, 2021).

Rheumatic and Musculoskeletal D/seases




Immun supresif tedavi ve asl

* Hematopoetik Kok Hucre Transplant ve CAR-T tedavisi

* Transplant ve CAR-T dncesi asilanlar
* Tedaviden en 3 ay sonra tekrar primer asi semasi

Interim Clinical Considerations for Use of COVID-19 Vaccines Currently Authorized in the United States.
https://www.cdc.gov/vaccines/covid-19/clinical-considerations/covid-19-vaccines-us.html (Accessed on
November 03, 2021).




Immun supresif tedavi ve asi

e Semptomatik COVID19 etkilligi (>1 milyon kisi)
* Genel populasyonda %94

* Immuinkopromise %75
Chodick G. Clin Infect Dis. 2021; Israil

* Asili; COVID-19 nedenli Hastaneye Yatis (152 hasta; israil)
* Mortalite %25

* %40 immunkompromise hasta
* Brosh-Nissimov T. Clin Microbiol Infect. 2021,27(11):1652.

* 658 SOT 2 doz mRNA asiI

* %46 anti-spike veya anti-RBD Ab saptanamadi
Boyarsky BJ. JAMA. 2021;325(21):2204.




Ciddi van etki

* PEG alerjisi varliginda kontrendike

 Siddetli alerjik reaksiyon

* 11 / 1milyon doz
* %71’iilk 15 dk ortaya cikti
* %81’inde dykusliinde alerji veya alerjik reaksiyon var

* Ingiltere (Medicines and Healthcare products Regulatory
Agency (MHRA)

 Ciddi alerji oykusu olanlar mRNA asi yaptirmamali



https://en.wikipedia.org/wiki/Medicines_and_Healthcare_products_Regulatory_Agency
https://en.wikipedia.org/wiki/Medicines_and_Healthcare_products_Regulatory_Agency

Ciddi van etki

* The European Medicines Agency (EMA)
* Deri doklintlist ve kasinti nadir 1 /100
e Urtiker 1/1000

* Anjioodem 1 /1000

* Anafilaksi: 4.5/ 1 million doz

* Miyokardit-perikardit
* Israil 55 vaka / 1 milyon doz, %95 hafif siddette
e USA: 13 / 1milyon doz
e 11/8,7 milyon doz 5-11 yas
« MMWR Morb Mortal Wkly Rep. 2021



https://en.wikipedia.org/wiki/European_Medicines_Agency

Miyvokardit

* 192 milyon mRNA asili; Aralik 2020 -Agustos 2021,
* 1626 st ile iliskili miyokardit
 VVakalarin cogu 2. dozdan sonra

* Ortalama yas 21, %82 erkek
e 12 -16vyas— 70,7 / 1 milyon doz BNT162b2
e 16 - 17 yas— 105,9 / 1 milyon doz BNT162b2

* 18 -24 yas—52.4-56.3 /1 milyon doz BNT162b2 ve mRNA-1273, sirasiyla
Oster ME. JAMA. 2022;327(4):331.




DNA Asilari

» Sentetik DNA asilari (1990s)
* HIV, EBOLA, HPV, Zika
* SARS-CoV-2

e \/eteriner

* Melonama — kdpekler
* WNV - Atlar

e Ozellikleri
* Blyuk, polianyonik
* Nukleazlara duyarli
* Hlcre icine pasif girisi sinirli

Delivery: Needle
injeclion/electroporation
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DNA vaccines
e T e e N o
Gene Gun 3 DNA plasmid is coated = May increase humoral
e with gold particles and responses but is limited
\ is taken up by cells via a in allowable dosage

blast of pressurized
helium gas from a gene

gun.
Electroporation ey Plasmid is taken up by ~ Maximizes DNA vaccine
77 N\ =2 .| permeabilized skin delivery efficiency.
= followed by an electric  Currently in clinical trials

oy 15 current.
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DNA asllari

IM uygulama

Ag; MHC-1 ve Il
ekspresyonu

Monosit, keratinosit
ve dokuda yerlesik
APCs
transfeksiyonu

Translasyon

Nukleus
translokasyonu

MRNA
transkripsiyonu




DNA asilari

* Avantajlari
e Uzun sureli antijen ekspresyonu
* Tth yaniti ve GC fenotoip uyarimi
* Konvansiyonel yontemlere gore hizi, ucuz, kolay

* Dezavantaj

* Cekirdekte DNA'nin kalicihgi - genomik DNA'ya (gDNA) entegrasyon olasiligi
* FDA limitinin altinda (<100 kopya plazmit/mg konak¢i DNA)

e GUclu T ve Byanitiicin Prime + 2-3 doz booster gerekir




DNA asilari

World's first DNA vaccine



/yCoV-D

* DNA plazmid tabanli asi
* Plazmid cogaltilmasi - E. coli
e Cadila Healthcare / Hindistan

e Acil Kullanim izni

* Intradermal - jet enjektor

* Transfeksiyon icin
* Hucre ve nuklear membranin asilmasi gerekir

* Geleneksel enjektor ile dusuk immonojenite



https://en.wikipedia.org/wiki/Cadila_Healthcare

/yCoV-D Farki ?

e 3doz, ID, The Pharmalet®
* 2-8 °C depolanabilir,
e Oda sicakliginda (25°C) 3 ay stabilite gosterir

* Tasinma — depolanma avantaji

* Biyoguvenlik (BSL-1) gereksinimi minimal

* Kolay ve hizli Gretim

* Vektor tabanli asilardaki onceki immunite sorunu yok

* OlasI mutant viruslere karsi asinin gelistirilmesi daha kolay




ZyCoV-D Faz-lll

* Kasim 2020
e 12-99 yas grubu 28 216 gonulli

e Etkinlik
* %66,6 semptomatik COVID-19
* %100 orta-agir hastalik

e 1 Haziran 2021 Hindistan Acil Kullanim Onayi

Mallapaty S. Nature. 2021;597(7875):161.

1. "Zydus applies to the DCGI for EUA to launch ZyCoV-D, the world's first Plasmid DNA vaccine for COVID-19" (PDF). Cadila Healthcare (Pri
release). T July 20271 Retrieved 1 July 2027.
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https://zyduscadila.com/public/pdf/pressrelease/ZyCoV_D_Press_Release_1_7_2021.pdf

