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Citokinska oluja

Jadranka Morovic-Vergles

Zavod za klinicku imunologiju, alergologiju i
reumatologiju
KB Dubrava

COVID-19 -obiljezja tezeg oblika bolesti

« akutna upala plu¢a uz obostrano e = e en
radioloSke infiltrate \

Comtiuond 1ympim

* PHD — difuzno alveolarno osteéenje uz
mononuklearne infiltrate

* tromboza mikrovaskulature

« oStec¢enja i drugih organa (srce, bubreg,
mozak....)
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COVID-19

(teSka klinicka slika)
* MAS (sindrom aktivacije makrofaga)

« CRS (sindrom oslobadanja citokina)

* ARDS (akutni respiratorni distresni sindrom)

S

DISREGULIRANI IMUNOSNI ODGOVOR NA SARS-CoV-2

Zhou F i sur. Lancet. 2020;395:1054-62

CITOKINSKA OLUJA

HIPERINFLAMACIJA + HIPERFERITINEMIJA + MULTIORGANSKO OSTECENJE

Q.

EKSCESIVNO i PERPETUIRAJUCE STVARANJE CITOKINA

Minoia F i sur.U:Cytokine Storm Syndromes.Springer Nature,2019:61-79.
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Normal IFN pathway

IFN response

Ineffective IFN pathway

IFN response

Robust type | IFN signaling

High viral load

Advanced age
Type | IFN gene mutations
IFN neutralizing autoantibodies

Inadequate type | IFN response

Rapid viral clearance

Early effect Viral persistence ‘

l

|

Mild disease course Late effects

Normalization

Severe disease course

Viral persistence

Pathologic IFN response
Inflammatory gene program

Ombrello MJ i sur. Translational Research 2021, doi:https://doi.org/10.1016/j.trsl.2021.03.002

PATOGENEZA CITOKINSKE OLUJE — SAMOAKTIVACIJA PROUPALNIH CITOKINA

NORMALNI UPALNI ODGOVOR
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EKSCESIVNI UPALNI ODGOVOR
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CITOKINSKA OLUJA (TORNADO)

u plucima

razlika u sastavu stanica i koncentraciji citokina u
plu¢éima/serumu

“hiperinflamacijsko stanje” — monocita i makrofaga u
plué¢ima

kemokini: CCL2, CCL3, CCL4,CXCL3, CXCL5, granzim-B, TNF-R,
IL-17

Novacenje Mo, MF, Ne i komponenti C

Ostecenje plu¢a (DAD) stanicama mijeloidne loze
akumuliranih u alveolama

Szabo PA i sur. Immunity 2021;54:797-814.

Citokinska oluja u COVID-19

PNEUMONIJA — ARDS

1 temperatura
hipoksija

T neutrofili

T LDH

T d-dimer

1 feritin

Caricchio R.Ann Rheum Dis.2020.doi:10.1136/annrheumadis-2020-218323.
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Citokinska oluja u COVID-19

« CITOPENIJA (|Ly; | Trb; |Hgb)
« 1 AST

* 1 d-dimer

* 1 LDH

* 1 feritin

Citokinska oluja u COVID-19

* 1 IL-6 — neovisno udruzen sa smrtnim ishodom
COVID-19

. 11L-10
- 1 TNF-a
. 1sIL2-R

- 1 GM CSF

27.04.2021
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COVID-19

TEZINA BOLESTI (infiltrati i oSteéenja pluéa,
MOF i smrtnost) korelira:

* 11L-6, TNF-a, GM-CSF (loSi prognostiCki
biljezi)

| broja limfocita i 1 IL-6— teSki i fatalni
COVID-19

Ombrello MJ i sur. Translational Research 2021, doi:https://doi.org/10.1016/j.trsl.2021.03.002

| Potential triggers and initiators

* inhibitor IL-6R
* inhibitori TNFa
* inhibitor GM-CSF

Cytoki e atorridl

‘

*GK
*BARICITINIB

@ Acute systemic inflammatory effects

Cytokine-induced ©)! secondary organ dysfunction (2.3, hepatic, renal, pulmonary)
“collateral damags™ © o beyond pormal response to pathogen
(iFp
() ol fopen present

Fajgenbaum DC i sur. N Engl J
Desth Med 2020; 2255-73.




