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U:[i] COVID-19 Hastaliginin Seyri

* Asemptomatik hastalar
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U:[i] COVID-19 Hastaliginin Seyri

* Asemptomatik hastalar
i

% » Hastalik semptomlari olanlar
ACE2

« Oksirik
* Nefes darlig

Agir seyreden,
YBU destegi

* Ates
* Bogaz agrisi /

gereken hastalar

5 ARDS, sepsis ve
* Kas agrilari slim

* Ishal
* Koku hissinde kayip
* Basagrisi
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mi] COVID-19 Hastaliginin Seyri

* Hastaneye yatan hastaw_e;ir\

Fever

Cough

Dyspnoea

ICU admission

Systematic corticosteroid
SARS-CoV-2 RNA positive
Days after illness onset

Fever

Cough

Dyspnoea

ICU admission

Invasive ventilation
Systematic corticosteroid
SARS-CoV-2 RNA positive
Days after illness onset

Survivors
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Sepsis ARDS

Non-survivors

\

\

Discharged

Day7 Day8 Day9 Day10 Day11 Day12/Day 13 Day14 Day15 Day 16 Day17 Day18 Day19 Day 20

Dayl Day2 Day3 Day4 Day5 Day

T

Sepsis

RDS

ileri yas (OR 1.10, %95 Cl 1.03-1.17; p=0.

Yiksek SOFA skoru (OR 5.65, %95 2.61-12.23; p<0.0001),
D-dimer >1.0 ug/mL (OR 18.42, %95 Cl 2.64-128.55)

)

A T
T T Secondary infection

Acute kidney injury
Acute cardiac injury

?

Death
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Koaglilopati ve sok

Zhou F, et al. Lancet 2020; 395: 1054-62
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INFLAM-IST Zhou F, et al. Lancet 2020; 395: 1054-62

* Agir giden hastalarda sitokin
firtinasi varligini gésteren
laboratuvar bulgulari
saptanmistir

e D-dimer artisi
* Ferritin artisi
* Lenfopeni

* LDH artisi

* |L-6 artisl
* Troponin artisl



? Hiperinflamatuvar Yanit ve Sitokin Firtinasi

 Ciddi bulgularla seyreden hastalarin viral yukleri fazladir

Liuy, et al. Lancet 2020
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Liu Y, et al. Lancet 2020
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Ciddi bulgularla seyreden hastalarin viral yukleri fazladir

* Virusun olusturdugu dogrudan
sitopatik etkiler

e ikinci haftadan itibaren gelisen
hiperinflamatuvar yanit
* Tip 1 interferon yaniti

e Inflamazom aracili inflamasyon
* NFkB ve digerleri

* Hicresel immiunite

Siddiqi HK, Mehra MR. J Heart Lung Transplant 2020



* Hiperinflamatuvar Yanit ve Sitokin Firtinasi

 Viral hastaliga karsi immun yanit farkhlhiklari

Early IFN-I Signaling Reduced virus titer
: : ‘ Regulated inflammation
Mild-clinical disease

Dysregulatad IMM res
Lung immunopamology
Lethal pneurmma

e e

e e, S —

Delayed IFN-I Signaling

INFLAM-IST Channappanavar et al. Cell Host & Microbe 2016;19:181-93



Hiperinflamatuvar Yanit ve Sitokin Firtinasi

DeDiego ML, et al. Virus Research 2014; 194:124-37
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NLRP3 Inflamazom

Debbie Maizels/Nature Publishing Group

Guo H, Callaway JB, Ting JP. Nat Med 2015;21:677-87.
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SRS« Daha zayif inflamatuvar

Dampened NLRP3-mediated inflammation in bats yan It virusun kona ga Za,ra, r
and implications for a special viral reservoir host vermeden yagamasina izin

Matae Ahn O, DanielleE. Anderson 0", QianZhang'™, Chee Wah Tan', Beng Lee Lim', Katarina Luko’, Ve re bi | i r
Ming Wen', WanNIChla', Shallendra Manl', Loo Chlen Wang*, JustinHan JiaNg', Radoslaw M. Sobata 4%,
Charkes-Antaoine Dutertre™, Florent Gishous 0%, Zheng-LiShi 02, AsronT.Irving O™ snd Lin-Fa Wang 0™
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INFLAM-IST Ahn M, et al. Nat Microbiol 2019;4):789-799
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SCIENTIFIC REP{¥RTS -+ Daha zayif inflamatuvar

A yanit virusun konaga zarar

OPEN Unique Loss of the PYHIN Gene o C
'Family in Bats Amongst Mammals: vermeden yagsamasina izin
Implications for Inflammasome ve rebi“r

il Sensing

S TIPURTT I TP A3 W m..u‘..s.'-...Ahn M, et al. 50 Report 2016

Guo H, Callaway JB, Ting JP. Nat Med 2015;21:677-87.
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Hiperinflamatuvar Yanit ve Sitokin Firtinasi

Rescarch

Pangolin genomes and the evolution of mammalian
scales and immunity
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* Pangolinlerde IFN-epsilon genleri fonksiyonel degildir
* Epitel hiicrelerinde, deri-mukozalarda immun yanitta 6nemli

B INTERFERONAB domain (PR00266)
(53:65———( 80-107 - 154-172
Signal peptide
o ) i IFabd domain (SM00076)
TSR e————
IFNAR2 IFNAR1 IFNAR1  IFNAR1 IFNAR2

35-63 8293 o7z E5EI5D 167-181
Human 17N E 1 | ()5

Pangolin IFNE1*

77

Genome Res 2016;26:1312-1322
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 Viral hastaliga karsi immun yanit farkhlhiklari

Early IFN-I Signaling Reduced virus titer
: : ‘ Regulated inflammation

Mild-clinical disease

== SRS gulatadlMMresponse
‘Delayed IFN-I Signaling Lung immunopathology
Lethal pneurmma

;’-.‘»Nn,;l'l?ﬁ‘-fl-f.s'ignal'ing, ﬁe?uee? IMM resp&rge '
0 lung mmun e}
Mild eﬁ%ical m & e

INFLAM-IST Channappanavarl eta



SARS-CoV ile AGM hayvan modeli

SARS-CoV SARS-CoV
HKL-35849 FKL-33349
 J Chalenge \ 4 Rachalenge
Vol 3 1 1 I J g
135 10 14 28 5 28

Primer enfeksiyonda virus akcigerlerde 10 giin
kadar cogalir.

Akcigerlerde inflamasyon bulgulari virus
temizlendikten sonra daha belirgin hale gelir.

* Lokositler 14. glin en yuksek degree ulasir ve 28.
glinde de varhgini surdurir

* Akcigerlerde alveolar makrofajlar uyariimistir

28. glinde tekrar virus verildiginde antikor titresi
artmaz ama 5 glin icerisinde virus goulmez.

Bununla beraber, akcigerlerde inflamasyon tekrar
baslar ve virus temizlense bile inflamasyon bulgulari
devam eder.

Clay C, et al. J Virol 2012;86:4234-44




Table 1, Causes of primary and secondary HLMH

Histiocyte . Haemophagocylosis
Primary HLH (Mandslisn inhecited conditions leading to HLH)
poecion S Q> & (Table 4)
{ o7 0/( Defects in tha eymlyeic finction of eytatasic T calls mdice NK
I FN-Y Enis L -S e gt wat
GM-CSF - l Dofects i nflammasome reguation’”
x x i d Secondary HLH (apparently mon-Mendellan HLH)"™
. @ “Cytokine storm" Infections {mainly viruses, such as EBV, HIV, and CMV, but also
» bacterin, parmites, and fungip
Fa IL- 1
i N /’ 731; |LL-123 sltL-ug RSy sty ot e coey S
NK cels Cytatoxic Meacrophage activation syndroma in sutanflanmaey o
T cells N ANy sutaimmune disordors™
@ L2 ' Crher causes jorgan or stem cal ransplintation; matabelic,
IL-18 traumatic, atrogenic [mmuncsupprossion, vaconstion, sumey,
Treg IFN-y “Hyperinflammation” hemod-alyss] causes; and, rarcly, pregnancy)™'*
Carter SJ, Tattersall RS, Ramanan AV. Rheumatology (Oxford). 2018 La Rosee P, et al. Blood 2019; 133: 2465-77

e Hiperinflamatuvar Yanit
* Makrofaj Aktivasyon Sendromu (MAS), Sitokin Salinim Sendromu

* iImmiin sistemde “Hemofagositik LenfoHistiositoz (HLH)” benzeri
(edinsel/sekonder HLH)

* kontrolsiiz CD8 sitotoksik T hiicre, NK hicresi ve makrofaj aktivasyonu
* sitolitik fonksiyonlarda bozulma, yetersiz mikroorganizma klirensi
* sitokin firtinasi sonucu ¢oklu organ fonksiyon bozukluguna ve 6lime neden olur
* Eriskinlerde en sik viral enfeksiyonlar sonucu gelisir

» Ates, yuksek ferritin degerleri, sitopeniler, fibrinojen degerlerinde disme

INFLAM-IST Ravelli A, et al. Hematol Oncol Clin North Am 2015;29:927-41.
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* Hiperinflamatuvar yanit akcigerlere sinirli degil
* Akcigerler

* ilk giris yeri ve en belirgin klinik bulgunun oldugu
yer
* Alveoler makrofajlar ve diger immun htcreler

 Sistemik inflamatuvar yanit
* Endotel hiicre aktivasyonu ve vaskilopati
* Kawasaki benzeri tablolar
* Koagilopati

* Multi-organ yetersizligi

INFLAM-IST
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Classification of macrophage activation syndrome
In systemic juvenile idlopathic arthritls
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Trgppaoenches 275 =il
Ebinxgon £330 mp'd
Ravelli A, et al. Ann Rheum Dis 2016;75:481-489.

It: arthritis Is classified

Hiperinflamatuvar Yanit ve Sitokin Firtinasi

The diagnosis of HLH can be established if Criterion 1
2 s fulfilled.

1. A molecular dagnosiz conzstent witk HLH

2. Diagnasniz entars Sor BH fulfilles 1% of the gftans beawl
Fewer
Splznoregaly

Cptoperies fellecting =2 ol 3 lig

N-hanocstosic i1 vone merow or s e or lymph nodes. No
rdencs of malgnancy.

Leaw o0 na NK zall actieity lazacvding tn lacal labaratery refararcal
Feritin =500 pad
sCD25 fie, soubk IL 2 reczptod] =2400 Lirl

La Rosee P, et al. Blood 2019; 133: 2465-77

* Ardisik 6lcimler ile
degerlerdeki degisikliklerin
yakindan izlenmesi

« ERKEN TEDAVI



f Anti-Sitokin Tedaviler

* Anti-inflamatuvar tedavi olarak kortikosteroidler ile simdiye
kadar elde edilen tecriube ¢cok olumlu degil
* Yuksek dozlardan kacinilmasi gerekiyor
* [htiyac oldugunda 0.5-1 mg/kg dozlarinda kullanilabilir

* Daha secici, hedefe yonelik etkisi olan tedaviler tercih nedeni
* Anti-IL-6R/IL-6 (CAR-T hiicre tedavisi ile iliskili sitokin firtinasi, ...)
IL-1Ra (otoinflamatuvar hastaliklar, sepsis, ...)

IL-18BP, Anti-IFN-y

JAK inhibitorleri (ruksolitinib, barisitinib, ve digerleri)
IVIG

Mezenkimal kok hiicre tedavisi

INFLAM-IST



f Anti-Sitokin Tedaviler

Effective treatment of severe COVID-19 patients
with tocilizumab

Xiaoling Xu™'?, Mingfeng Han™"®, Tiantian Li®, Wei Sun®, Dongsheng Wang®®, Binging Fu®®, Yonggang Zhou?,
Xiaohu Zheng?, Yun Yang®®, Xiuyong Lif, Xiaohua Zhang®, Aijun Pan®, and Haiming Wei®??

PNAS 2020
A
* 19/21 hastada akciger radyolojik bulgularinda i PR
diizelme 2001
, P " o)
i ' s
i A .
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g V ‘ r ‘ Bofore DI Il:‘-a:l* LS
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§ ¢ s Wl
v 3 atm i 1004
. - .8 - £ a1
1
» 10/19 hastanin lenfosit degerlerinde besinci Em . <
glinde normallesme 2 7 %o '
T 40 - 7
* 19/21 hastada ortalama 13.5 giinde diizelme §

92 v v v v 3 v
Malzem T DY DY T NS Beuoe 1 @ 2 s
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} Anti-Sitokin Tedaviler

* Tosilizumab alan hastalarin izlenmesi
 Etkinligini degerlendirmede klinik bulgular 6nemli
* ilacin klinik etkinliginden bagimsiz olarak CRP degerleri

duser
* Akut faz yanitinin takibinde ek incelemeler (serum IL-6, SAA)

* Ferritin ve D-dimer degerlerinde diisme hizli olmaz

» Sekonder enfeksiyonlar gelistiginde ates, CRP, l6kosit
artisi gibi inflamasyon gostergelerinin baskilanmis olmasi
sorun olabilir

e Kan ve doku kalturleri
* Prokalsitonin

INFLAM-IST
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 Coronavirus enfeksiyonlarinda NLRP3 inflamazomunda uyarilma

FASEB s« meweie = o w4y

Tehlike sinyallerinin algilanmasi

Severe acute respiratory syndrome coronavirus ORF3a
protein activates the NLRP3 inflammasome by ? ?
promoting TRAF3-dependent ubiquitination of ASC

. . . . L3 .o

Kameleens Sie KikSan Yeen, Cadze Comata-Razdgues' Sl Yo" Mar-iarg Yeenn,” StV ling® C E t b
e e e e e T S ptant e Tt E o e MY a e S N oronavirus roteini pir viroporin
Sl smnssds amem Mo windo A ahden Thilles vo FarCar hbs o g himins Ivpatwd ¢
T O e T PRI T L O ST I I B AT

/" ~\\\
SN ot ol Goff O Oy G 4908 W8 / \
AL S S S 7 Cell Death Discovery ’ Y

w | Inflamazom

icine

ARTICLE Open Access

| i
. =" | olusumu i
SARS-Coronavirus Open Reading Frame-8b i i
triggers intracellular stress pathways and | ;
activates NLRP3 inflammasomes | Prok :
Chorg Sean S, Noel Il Nabwe @', Ning-Na Hung' and Johe H K ! ro aSpaZ 1 Yak|n|a§ma
i <— ilevyarilan
! * aktivasyon
\ Kaspaz 1 !

Pro IL-18 IL-18

Clay C, et al. J Virol 2012;86:4234-44
INFLAM-IST



Anti-Sitokin Tedaviler

Rilonacept
Anakinra o - Canakinumab

OO"

Ararea
1L 0H) - L 1RAS (B8] B I 1RACP -8 IL-TRACP

!Mu.ﬁm

Lachmann HJ et al. Arthritis Rheum 2011; 63: 314-24

 |L-1 etkisini engelleyen ilaglar

INFLAM-IST

Anakinra dogal IL-1Ra’nin rekombinan olarak tretilen formu
Yari omri kisa (4-6 saat), glinde bir ya da bir kac kez enjeksiyon gerekiyor

“ihtiyaca gore doz ayarlamasi” (2-10 mg/kg) veya “uygulama seklinin
degistirilmesi” (SC veya iV) gerekli

Guvenlilik profili daha iyi

MAS hastalarinda onceden bilinen olumlu etkileri var
COVID-19 hastalarinda da az sayida da olsa olumlu gozlemler var



f Anti-Sitokin Tedaviler

Interleukin-1 Receptor Blockade Is Associated With
Reduced Mortality in Sepsis Patients With Features
of Macrophage Activation Syndrome: Reanalysis of
a Prior Phase Il Trial*

Ly Shakowury, MU leseph A Cornille, MU= W Wine Clatkam, MO Riduard L Amdar, PhLv
Thoeanginns ZDeans, PO0A Clann ks A D cadloy MR R Bl O e, MT THEA; Steeny M Oyul, MTH

 MAS bulgusu olan hastalarda (hepatobiliter disfonksiyon ve
koaglilopati) IL-1Ra ile mortalitede azalma

Survival Probability

8,
w |
< 0%
. 5%
8 i .l ...... '..I..
o Tennnnnnnn,
ot s e alals \’I.......IOIOI.I...I GS%
8 |
=)
e p value=0.0006
g ! ' ] L)
7 14 21 28
Days
HBDYOIC+ riL-1Ra (n= 25 Monality (%) 9 (35)
------ HBO/DICH placeba (=17} Mortality (%): 11 {65)
e NON-HBOVOIC + riL-1RA (n=484); Mortaity (%) 145 (29)
------ Nan-HBODIC+ placebo {n=238) Moclality (%): 72 {30)

Shakoory B, et al. Crit Care Med 2016;44:275-81



} Anti-Sitokin Tedaviler

* Anakinra alan hastalarin izlenmesi
 Etkinligini degerlendirmede klinik bulgular 6nemli
* CRP takipte yardimci
* Notrofil dismesi ve lenfosit artisi yardimci
* Ferritin ve D-dimer degerlerinde diisme hizli olmaz

* Glukokortikoid kullanir gibi gtinliik doz ayarlamasi yapmak
gerekli (2-10 mg/kg, SC, 1V)

* Enfeksiyon riski tosilizumaba gore daha distik ama solunum
yolu enfeksiyonlari ve Gram pozitif bakteri enfeksiyonlari
acisindan dikkatli olmak gerekli

e Kan ve doku kulturleri
e Prokalsitonin

INFLAM-IST



f Anti-Sitokin Tedaviler

e COVID-19 seyrinde sitokin firtinasi bulgularinin gelismesi
morbidite ve mortaliteyi belirgin olarak etkilemektedir

 Sitokin firtinasinin klinik bulgulari, seyri ve tedavi yanitlari altta yatan
nedenlere gore degisiklik gostermektedir

* Henliz COVID-19 hastalarinda gorilen sitokin firtinasi bulgularinin ve
tedavi yanitinin 6zellikleri ile ilgili yeterli veri birikmis degil

* Hastalik patogenezini iyi anlayarak erken ve ge¢c donem
tedavilerin, hastalik seyir 6zelliklerine gére planlanmasi ve
mevcut tedavi imkanlarinin da “dogru zamanda”, “uygun dozda”
ve “akilcl” kullanilmasi gerekli

 Sitokin firtinasi ve sepsis bulgulari yerlestikten sonra hastalik aktivitesini
kontrol altina almak glic¢

INFLAM-IST



f COVID-19 Tedavisi
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