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COVID-19 — Hastalik Spektrumu

Semptomatik Hastalar

* Ates, bogaz agrisi, burun akintisi, tikanikligi, koku hissinde kayip,
oksurik, nefes darhg
*Kas agrilar, halsizlik, ishal, bas agrisi

Asemptomatik <
Hastalar

Agir Hastalar

ARDS
Multi-organ yetersizligi
Oliim




Post-Akut COVID-19

| Acute COVID-19

[ Detection unlikely PCR positive |

Masopharyngeal

)

Viral izolation from
respiratory tract

| Week—2 Weak —1

Bafore symiptom onseat

Nalbandian, et al. Nat Med 2021; 27, 601-15



Semptomatik Hastalik Seyri

* Semptomatik hastalar

* immiin yanit olustugunda semptomlar ortaya cikar
* Ates, halsizlik, kas agrilar
* inflamasyon bdlgesine 6zgii bulgular

|
Wiral entry mechanism @ i @
of SARS-CoV-2 Direct cytotoxic ! Dysregulation of
affect I

Gupta et al. Nat Med 2020; 26: 1017-32



Semptomatik Hastalik Seyri

* Semptomatik hastalar

* immiin yanit olustugunda semptomlar ortaya cikar
* Ates, halsizlik, kas agrilar
* inflamasyon bdlgesine 6zgii bulgular

* T cell ymphopenia

# Imihibition of in ke non
signaling by SARS-Co\-2

* Hyperactive innate
immunity

Gupta et al. Nat Med 2020; 26: 1017-32
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SARS-CoV-2 Diken (Spike) Proteini

A HIDDEN SPIKE

The spike protein of
SARS-CoV-2 is coated in
sugar molecules, or
glycans, which disguise
it from the immune
system. It can hinge at

giving it flexibility.

b2
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domain

S1
subunit

S2
subunit

Nature 2021;595:640-644.



SARS-CoV-2
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SARS-CoV-2 ve Immiin Yanit

Binding of SARS-CoV-2 RAS activation
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SARS-CoV-2 ve Immiin Yanit

Non-structural proteins Structural and accessory proteins
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SARS-CoV-2 ve Immiin Yanit

* Tip 1 interferon yanitinda azalma siddetli hastalik seyri ile iliskili

Ciddi pnémonisi olan hastalarin %3.5’unda
8/13 aday gende TLR3 ve IRF7 bagiml Tip
1 IFN yanitinda aksama

ﬁ SARS-COV-2 ﬁ
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Risk belirleyen test olamazlar
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Ciddi pnémonisi olan hastalarda tip 1

IFN’a karsi otoantikorlar bulunabilir
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COVID-19 and Rare TLR7 Variants

JAMA | Preliminary Communication
Presence of Genetic Variants Among Young Men With Severe COVID-19

Caspar I. van der Made, MD; Annet Simons, PhD; Janneke Schuurs-Hoeijmakers, MD, PhD; Guus van den Heuvel, MD; Tuomo Mantere, PhD;

Simone Kersten, MSc; Rosanne C. van Deuren, MSc; Marloes Steehouwer, BSc; Simon V. van Reijmersdal, BSc; Martin Jaeger, PhD; Tom Hofste, BSc; |
Galuh Astuti, PhD: Jordi Corominas Galbany, PhD; Vyne van der Schoot, MD, PhD; Hans van der Hoeven, MD, PhD;
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van der Made C et al. JAMA 2020;324:663-673.
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SARS-CoV-2 ve Immiin Yanit

* SARS-CoV-2 interferon etkisini azaltacak dnlemlerle varligini
surdurmeye calisir

NormalIFN pathway Ineffective IFN pathway

IFN response

SARS-CoV2

IFN response "
P viral load

High viral load

Advanced age
Type I IFN gene mutations
IFN neutralizing autoantibodies

SARS-CoV2
viral load

Robust type | IFN signaling Inadequate type | IFN response

Rapid viral clearance Early effect Viral persistence

I |

Severe disease course
Mild disease course Late effects Viral persistence

Normalization Pathologic IFN response
Inflammatory gene program

Ombrello MJ, Schulert GS. Translational Res 2021; 232:112



INFLAM-IST

SARS-CoV-2 ve Immiin Yanit

CoV infection (SARS-CoV, MERS-CoV, SARS-CoV-2, MHV,
HCoV-NL63, HCoV-229E, HCoV-OCA43, HCoV-HKU1)
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Coronavirus ve inflamazom

* SARS-CoV-2 NSP 1 ve 13 caspase-1 enzimini ve NLRP3-
inflamazomu ile uyarilan IL-1[3 aktivasyonunu baskilar

* NSP1 amino acid dizileri konakta protein sentezini
durdurur ve helikaz aktivitesinden sorumlu NSP13

bolgesi caspase-1 enzimini inhibe eder
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SARS-CoV-2 ve Immiin Yanit
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COVID-19 Seyrinde Hiperinflamatuvar Yanit

* Dengesiz dogal inflamasyon yaniti

Gecikmis

Tip 1 interferon

yaniti

TLR7, TLR3, IRF7, ... Artmis
inflamazom aracili
Inflamasyon

NLRP3, AIM2, RIG-I, ...
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Siddet

COVID-19 Seyrinde Hiperinflamatuvar Yanit

* Makrofaj aktivasyonu ile iliskili hiperinflamatuvar yanit
dncelikle akciger kaynakl
* Diger nedenlerle gelisen MAS tablolarina oranla gérece daha disik dizeyde

degisiklikler

* Ferritin artis * ALT, AST artisl

*  Notrofili * CKartisl

* Lenfopeni * Troponin artigl

* Monositopeni * Sitopeniler

* D-dimerartisi * Fibrinojende azalma
Virus
replikasyonu Hiperinflamatuvar yanit

(MAS)
Pnomoni Asemptomatik

donem
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Monosit/Makrofaj Enfeksiyonu ve

Inflamazom Uvarilmasi

Article

FcyR-mediated SARS-CoV-2infection of
monocytes activates inflammation

https://doi.org/10.1038/s41586-022-04702-4  Caroline Junqueira***'*=, Angela Crespo'*", Shahin Ranjbar'**®, Luna B. de Lacerda™*?,
. Mercedes Lewandrowski*?, Jacob Ingber*?, Blair Parry®, Sagi Ravid'?, Sarah Clark®,
Received: 22 January 2021 Marie Rose Schrimpf'?, Felicia Ho'?, Caroline Beakes®, Justin Margolin®, Nicole Russell®,
Accepted: 29 March 2022 Kyle Kays®, Julie Boucau’, Upasana Das Adhikari’, Setu M. Vora'®, Valerie Leger®,
Published online: 06 April 2022 Lee Gehrke®®, Lauren A. Henderson®", Erin Janssen™", Douglas Kwon’, Chris Sander™, .
i Ap - Jonathan Abraham?, Marcia B. Goldberg®®, Hao Wu'**, Gautam Mehta™*, steven Bell®,  Junqueira C, et a |. Nature 2022
|®|Check for updates Anne E. Goldfeld"*, Michael R. Filbin®= & Judy Lieberman'*=

e COVID-19 hastalarinda periferik kan monositlerinin yaklasik
%6’s1 SARS-CoV-2 ile enfektedir

* Monositlerin enfekte olmasi antikor ile opsonize olmus
virtslerin Fcy reseptorleri araciligi ile hicreye girmesiyle olur

* Asilanmis (mRNA, adenoviral vektor) kisilerin plasmasi
antikor aracili monosit enfeksiyonuna neden olmaz

a Early robust type | b Delayed type | interferon
interferon response response

Vi lood

Teell
response

A /
: : Envelope protein (E)
Tcell response

Time Time

d protein (N)

protein (M)




Monosit/Makrofaj Enfeksiyonu ve

Inflamazom Uvarilmasi

Article

FcyR-mediated SARS-CoV-2infection of
monocytesactivates inflammation

https://doi.org/10.1038/s41586-022-04702-4  Caroline Junqueira**'*2, Angela Crespo'?™®, Shahin Ranjbar'**®, Luna B. de Lacerda'??,
. Mercedes Lewandrowski?, Jacob Ingber'?, Blair Parry®, Sagi Ravid'?, Sarah Clark®,
Received: 22 January 2021 Marie Rose Schrimpf'?, Felicia Ho'?, Caroline Beakes®, Justin Margolin®, Nicole Russell®,
Accepted: 20 March 2022 Kyle Kays®, Julie Boucau’, Upasana Das Adhikari’, Setu M. Vora'®, Valerie Leger®,
Published online: 06 April 2022 Lee Gehrke®®, Lauren A. Henderson™®, Erin Janssen®®, Douglas Kwon’, Chris Sander™,

i - - Jonathan Abraham®, Marcia B. Goldberg®®, Hao Wu'?®, Gautam Mehta'", Steven Bell*,
| '\|Check forupdates Anne E. Goldfeld"?, Michael R. Filbin®= & Judy Lieberman*=

* SARS-CoV-2 monosit/makrofajlarin icine girer ama
bu asamadan sonra virlsin yayilmasi engellenir

* Enfekte monositlerin kulturlerinin sipernatantinda
enfeksiyoz viruslere rastlanmaz

Junqueira C, et al. Nature 2022



Monosit/Makrofajlarda Inflamazom Uyarilmasi

e COVID-19 hastalarinin
monositlerinin yaklasik %6’sinda
piroptoza bagli membrane hasari
bulgulari vardir ve bu NLRP3 ve
AIM2 inflamazomlari, caspase-1
ve gasdermin D uyarilmasi ile
gerceklesir

* COVID-19 hastalarinin
lenfositlerinde piroptoz bulgusu
yoktur

* Akcigerlerde doku makrofajlarinda
uyarilmis inflamazom varligi tespit
edilirken, akciger epitel
hicrelerinde ve endotel
hicrelerinde inflamazom
uyarilmasi yoktur

Junqueira C, et al. Nature 2022



Piroptozis ve Gasderminler

Stimuli
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Hiperferritinemi ve Piroptoz

. . . Non-canonical inflammasome Canonical inflammasomes
Brief Communication
Caspse-11-GSDMD pathway is required for serum ferritin secretion in sepsis “é% s togse NPNgadcn S Tonmum  aona moskoans
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SARS-CoV-2 ve Immiin Yanit

 Virusun farkli antijenlerine yonelik adaptif immun yanit

* Diger koronovirus antijenleri ile 6rtlisen epitoplar ?

A

HCoVs 229E, OC43,
NL83, HKU1

* Mild cold symptoms
.

SARS-CoV-2

« Asymptomatic to severe
pneumonia

MERS-CoV, SARS-CoV

« Severe pneumonia
* Replication in lower respiratory tract

in ynx
= Rapidly waning immunity
with frequent reinfection
)

respiratory tract
* Unknown duration of immunity

* Long-lived memory T cell response,

antibody longevity proportional
to disease
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SARS-CoV-2 ve Immiin Yanit

Article

Pre-existing polymerase-specific T cells
expand inabortive seronegative SARS-CoV-2
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SARS-CoV-2 ve Immiin Yanit

* Lenfope

* Germin:
merkez|
yoklugu
azhgi

 Daha ki
hafiza
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Siddet

COVID-19 Seyrinde Hiperinflamatuvar Yanit

* Makrofaj aktivasyonu ile iliskili hiperinflamatuvar yanit
oncelikle akciger kaynakli ama bu bolgeye sinirli degil

* Gorece daha dusuk duzeyde degisiklikler

Sistemik inflamatuvar yanit

* Ferritin artis * ALT, AST artisl .

*  Notrofili * CKartisl

* Lenfopeni * Troponin artis *

* D-dimerartisi * Sitopeniler .

* Fibrinojende azalma .
Virus
replikasyonu Hiperinflamatuvar yanit
(MAS)
Pnémoni A

Endotel aktivasyonu ve vaskilopati
Kawasaki benzeri klinik tablo
Koagllopati

Kardiyomiyopati

Prokalsitonin artisi ?

A 4



MIS-C/A

* SARS-CoV-2 virtsune karsi immun yanit gelistikten sonra

ortaya cikan klinik bulgular

Viral phase IgM IgG MIS-C
Il |
Pre-MIS-C phase (3—6 weeks) MIS-C phase
* SAR5-CoV-2 infection
* Mild COVID-19 symptoms

* IgM and IgG response
* Recovery from COVID-19 symptoms

Sharma C, et al. Nat Rev Rheumatol 2021



MIS-C/A
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Sharma C, et al. Nat Rev Rheumatol 2021



MIS-C/A

e S1 trimeri bir siperantijen mi?

SARS-CoV-2

Host cell

S1 trimer'

T cell

Sag-like regioh

TCR-bound
S1 trimer

B Superantigen-like activity

vIG —] @l%

Nonspecific T-cell proliferation
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5 ACE2-
bound §

% TMPRSS2-

M|S_C- Cytokine storm

Hyperinflammation
associated with
severe COVID-19

Rivas et al. J Allergy Clin Immunol 2021;147:57-9




Post-Akut COVID-19

| Acute COVID-19

[ Detection unlikely PCR positive |

Masopharyngeal

)

Viral izolation from
respiratory tract

| Week—2 Weak —1

Bafore symiptom onseat

Nalbandian, et al. Nat Med 2021; 27, 601-15



Post-Akut Enfeksiyon Sendromlari

Table 1| Overview of unexplained PAISs associated with a 40 A CFS (1294 CDC)
documented infections [ CFS (mod. 1994 CDC)
Pathogen Name of PAIS 2 . © CFSlkeliness
o
iral pathogens E
SARS-CoV-2 Post-acute sequelae of SARS-CoV-2 B
infection (PASC) 2 204
Post-acute COVID-19 syndrome (PACS) g
Long COVID 8
Ebola Post-Ebola syndrome (PES) ;‘E 104
Post-Ebola virus disease syndrome o
(PEVDS) — .
Dengue Post-dengue fatigue syndrome (PDFS) 0 : : : : : : : : : : : :
0 2 4 6 B8 10 12 14 16 18 20 22 24
Polio Post-polio syndrome (PPS) , )
Time since mononuckeosis (months)
SARS Post-SARS syndrome (PS5)
Chikungunya Post-chikungunya chronic inflammatory
rheumatism (pCHIK-CIR) o0
Post-chikungunya disease —— COVID-19 cases
EBV No name — Control group
West Nile virus Mo name £ 154
Ross River virus® Mo name E
=53
Coxsackie B* No name E
HIN1/09 influenza® No name o 107
AFAT No name 2
MNon-viral pathogens g s
Coxiella burnetii Q fever fatigue syndrome (QFS) =
Borrelia- Post-treatment Lyme disease syndrome
(PTLDS) —— .
0 T T T T T T T T T
Giardia lamblia>2 Mo name 35 45 55 65 75 B5 895 105 115 125

sLimited or very limited evidence base. =Assoclation with Increased use of ME/CFS diagnosis In Time since COVID-19 (days)

health registry. “Contradicting or unclear evidence base. “Supporting evidence derives from a single
outbreak In Norway.

Nat Med 2022;28:911-923.



Post-Akut COVID-19

* Akut enfeksiyonda olusan hasar ve hasar onarimiyla
iliskili bulgular

* Endotel aktivasyonu/hasari ile iliskili tromboz sonucu
doku iskemisiyle gelisen bulgular
* Mikrotrombusler

* Makrotrombusler ve tromboembolik olaylar

* Immiin mekanizmalarla gelisen bulgular
* Antikor / otoantikor aracil bulgular
* Hicresel immuniteye bagli gelisen bulgular
* Sitokin ve komplemanlara bagl gelisen bulgular

INFLAM-IST



Post-Akut COVID-19
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Pathogen reservoir or remnants
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Nat Med 2022;28:911-923.



Post-Akut COVID-19

Multisystem Multisystem
inflammatory syndrome inflammatory syndrome
in children (MIS-C) in adults (MIS-A)

Guillain-Barré » Antiphospholipid
syndrome (GBS) syndrome (APS)
Immune thrombocytopenic SLE-like profile

purpura (ITP) | |
Anti-ACE2 ‘ Anti-IFN-1
autoantibodies autoantibodies
Thrombotic
thrombocytopenic
purpura (TTP)

INFLAM-IST

van Eijk LE, et al. J Pathol 2021



Post-Akut COVID-19

* Imminolojik faktorler?

* Hastalik veya asi sonrasi gelisebilir
* Asilarda kullanilan antijenler 6nemli

* SARS-CoV-2 virtsune karsi gelisen immun yanit ile capraz
reaksiyon
Oz antijenlerle capraz reaksiyon (protein, glikoprotein, ...)
e SUperantijen?

* |diyotip aginin etkilenmesi?



Idiyotip AgI ve SARS-CoV-2 Immiin Yaniti

Spike glycoprotein \
\ (SARS-CoV-2 or vaccine) Y

| C lex for

/ and dwm-regulat?on of Abl by Ab2

Induction of anti-idiotype

antibodies (Ab2)
Induction of antigen-specific
antibodies (Abl)
©
P ial antagonist or agonist
effects of Ab2 on ACE2+ cells

snnan
| i

Figure 1. Anti-idiotype Antibodies and SARS-CoV-2.
Murphy WJ, Longo DL. N Engl J Med 2021



Post-Akut COVID-19

* Imminolojik faktorler?

e Hastalik veya asi sonrasi gelisebilir
* Asilarda kullanilan antijenler 6nemli

e SARS-CoV-2 virtsune karsi gelisen immun yanit ile capraz
reaksiyon

« Oz antijenlerle capraz reaksiyon (protein, glikoprotein, ...)
e SlUperantijen?

* idiyotip aginin etkilenmesi?

e Otoimmun ya da otoinflamatuvar hastaligi olan
hastalarda bulgularda alevlenme?

* Tip 1 interferon uyarisi ile otoimmun yanitin tetiklenmesi
* inflamazom uyarisi ile inflamatuvar yanitin alevlenmesi



COVID-19 ve Immiin Yanit

* SARS-CoV-2 virtsinin degisik antijenik yapilarina karsi
gelisen immun yanit hastaligin akut ve post-akut
donemdeki bulgularinin gelismesinde 6nemli rol oynar

* Akut dénem icerisinde gelisen hiperinflamatuvar yanit /
makrofaj aktivasyonunda dogal immun yanitla ilgili
sorunlar 6n planda rol oynar

* Tip 1 interferon yanitinda gecikme
e inflamazom uyarilmasi ve piroptoz

* Post-akut donemde gelisen bulgularda edinsel immun
yanitin ve otoimmunitenin rolt daha belirgin olabilir

* Immun aktivasyon mekanizmalarinin anlasilmasi daha
etkili ve guvenli tedavilerin uygulanmasina imkan
saglayacaktir



Tesekkurler



