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SARS-CoV-2 kol avtoavoaoia

* O SARS-CoV-2 umopei va emayel
OlUTOAVOCOUG Kol
aUTOPAEYUOVWOELC LNXaVIOMOUC O€
VEVETLKA £UTTOON ATOpO

e OLpunxaviopoti avtol pmopei va
odnyouv otnv epdavion Baplag
TIVEULOVLOLC

Caso et al, Autoimmunity Reviews
2020
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Could Sars-coronavirus-2 trigger autoimmune and/or autoinflaimmatory mechanisms in genetically | ®

predisposed subjects?
Dear Editor,

We have read with interest the recent article by Favalli et al. pub-
lished in Autoimmunity Reviews [1]. We agree with the Authors that
Corona Vims Disease 2019 (COVID-19) pandemic is unquestionably
conditioning therapeutic strategies of autoimmune disorders, such as
rheumatoid arthritis (RA). Indeed, RA patients show increased in-
fectious risk because of impairment of immune system and im-
munosuppressive related-therapy. The Authors also suggest that the
increasing knowledge about the pathophysiology of Sars-coronavirus-2
(SARS-CoV-2) infection is leading to consider cs-, b- and tsDMARDs as
potential therapeutic strategies for COVID-19 [1].

This point is of valuable interest for Rheumatologist and
Immunologists cause among the most important mechanisms under-
lying COVID-19, it has been reported cytokine release storm leading to
interstitial pulmonary inflammation, extensive lung damage and acute
respiratory distress syndrome [2,3].

In particular, in a recent study by Qin C, et al.in which among 452

leading to their dysregulation and overproduction with overresponse of
innate and adaptive mechanisms [6,7]. Remarkably, in SJIA patients,
the pulmonary involvement triggers a hyper-inflammatory reaction and
occurrence of secondary haemophagocytic lymphohistiocytosis (sHLH),
since the up-regulation of IFN-signature, IL-1f and IL-6 may be ob-
served [5,8].

Of note, Mehta et al. suggested that COVID-19 severity is associated
with a cytokine storm syndrmome resembling sHLH [9]. Also for sHLH, it
is hypothesized that environmental factors may trigger or exacerbate an
aberrant innate and acquired immune response, with massive synthesis
of cytokines in genetically susceptible subjects [10].

Mot surprisingly, as well as in course of infectious diseases, sHLH
has been described in patients with autoimmune and autoin flaimmatory
syndromes, following a triggering stimulus [10].

As highlighted by Favalli et al., at present, different antirheumatic
strategies are currently included in the treatment protocol for the
management of COVID-19 infection. In particular, anti-cytokine
therapy, by the use of the IL-6 humanized monoclonal antibody, toci-



SARS-CoV-2 kal autooavoola
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In this study we report on the clinical and autoimmune characteristics of severe and critical novel coronavirus pneumonia
caused by severe acute respiratory syndrome-associated coronavirus 2 (SARS-CoV-2). The clinical, autoimmune, and labo-
ratory characteristics of 21 patients who had laboratory-confirmed severe and critical cases of coronavirus disease 201¢
(COVID-19) from the intensive care unit of the Huangshi Central Hospital, Hubei Province, China, were investigated. A total
of 21 patients (13 men and 8 women), including 8 (38.1%) severe cases and 13 (61.9%) critical cases, were enrolled. Cough
(90.5%) and fever (81.0%) were the dominant symptoms, and most patients (76.2%) had at least one coexisting disordel
on admission. The most F istics on chest computed tomography were ground-glass opacity (100%) and
bilateral patchy shadowing (76.2%). The most common findings on laboratory measurement were lymphocytopenia (85.7%)
and elevated levels of C-reactive protein (94.7%) and interleukin-6 (89.5%). The prevalence of anti-52 kDa SSA/Ro antibody,
anti-60 kDa SSA/Ro antibody, and antinuclear antihody was 20%, 25%, and 50%, respectively. We also retrospectively
analyzed the clinical and laboratory data from 21 severe and critical cases of COVID-19. Autoimmune phenomena exist in
COVID-19 subjects, and the present results provide the rationale for a strategy of preventing immune dysfunction and optimal
immunosuppressive therapy.

Study Highlights

WHAT IS THE CURRENT KNOWLEDGE ON THE TOPIC?
Viral effects and immune-mediated mechanisms are the
two pathogeneses of severe acute respiratory syndrome—
associated coronavirus (SARS-CaV) infection, and autoim-
mune responses have been found in SARS-CoV infection
and SARS-CaV antigen can cross-react with autoantibodies
in autoimmune diseases. In consideration of the high genetic
similarity between SARS-CoV-2 and SARS-CoV, it is neces-
sary to explore the immune-mediated mechanism of SARS-
CoV-2 and to seek ways to prevent its spread.

WHAT QUESTION DID THIS STUDY ADDRESS?

In this study we present the clinical and autoimmune
characteristics of coronavirus disease 2019 (COVID-19)
caused by SARS-CoV-2.

WHAT DOES THIS STUDY ADD TO OUR KNOWLEDGE?
In these cases, the prevalence of autoimmune
markers, including anti-52 kDa SSA/Ro antibody,
anti-60 kDa SSA/Ro antibody, and antinuclear anti-
body was 20%, 25%, and 50%, respectively, and we
also found that autoimmune phenomena were present
in COVID-19 subjects.

HOW MIGHT THIS CHANGE CLINICAL PHARMACOL-
OGY OR TRANSLATIONAL SCIENCE?

The results provide the rationale for a strategy of pre-
vention of dysfunction of immune and optimal immuno-
suppressive therapy for COVID-19 in the future.



Autoavoaon
Opoppomnevikn

* ExeLavadepbei n epdavion avtodvoong

o pCI)L’) pa )3 Bpoppornevikic mopdUpac o acBevn) e
Aolpwén armo SARS-

Aolpwén amoé COVID-19
CoV-2

Lippi et al, Clin Chimica Acta 2020




Guillain-Barre syndrome

oxetwopevo pe COVID-19
AOLLWEN

ExeL avadepOel n epdavion Gullain-Barre cuvdpopov o acBeveic pe
COVID-19 Aoipwén

Toscano et al, NEJM 2020



Miller-Fisher
syndrome

HeTAa Aolpwén

* To ocuvbpopuo Miller-Fisher givatl popdpn atuvmouv Guillain-

Barre cuvdpopou Tou xapaktnpiletal ano atasia,
EAATTWON TEVOVTLWV AVTOVAKAQOTIKWVY Kol 0pOaAponAnyia

oo COVID-19

Gutierrez-Ortiz et al, Neurology 2020
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* Exel epdavioBel ewkova diknv

avtidwodoArtdbikol cuvdpopou \

o€ a.oBeveic pe Aolpwén amod tov 1O
SARS-CoV-2

AvVTLPwWOPOAUTULOLKO
oUVOPOUO OE

a00eVE(G e
COVID-19 Zhang et al, NEJM 2020
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* Hvooocg Kawasaki elvatl cuotnuatiki ayyetitida

TIou tPooParAel cuvABwWC matdLd KATW Twv 5 \
ETWV

KAWASAKI

like disease in + ExeLmapatnpndet n epddvion cuvBpopou

Kawasaki-like og maidiatpikoc aoBeveic pe

COVI D- 19 Aoipwén COVID-19

McCrindle et al, Circulation 2017
Jiatong et al, ] Med Virol 2020




* Xapaktnpiletal amno cytokine storm

KAWASAKI-like * KaAeitat emiong hyperinflammatory

disease o¢ syndrome — untepdAeypovwdec cuvdpopo
' * Odeiletal o€
maLsLaTpLkoUg ¢ , o ,
. e AnUoupyio AUTOOVTLIOWUATWY HLECW HOPLOKAG
a0Oeveic pe pipnong
g L o Ayyelakn BAARN Aoyw evamnoBeonc
)\Ol.l.l(f)&r] ano OVOOOCU UTTAEYLATWV
TOV O SARS- * Avtliowpatoeéaptwievn StEyepon amno 1gG
C V 2 OVOOOCUUITAEYLLOTOL TTOU ETIALYOUV TNV LOVEVN ,
OV- Aolpwén og kUTTOPA TTOU PEPOULV TOV UTIOSOYEN
Fc /

> 4




Kawasaki
like disease
in pediatric
patients

with COVID-
19 infection

XapOKTNPLOTLIKA 0.cBevwv

YXETIKA peyaAn mmatdikn nAtkia 6-9 etwv

DAeypovwdelc SelKTeC avénuUevol
Muokapbitida

Aveupuopata otedpovioiwy

Jones et al, Hosp Ped 2020




Aotlpwén amo
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o€ a.00EeVELC

LLE
autoavooa.
PEULOTLKAL

voohuota

* ExeL mapatnpnBetl mpooBoAn tTwv acBevwy
ue 2EA ano COVID-19

* Y& A0BEVELC LE OLUTOAVOOQ PEVULLOATIKAL
voonuata n xpnon BLoAoylkwyv nopayoviwyv
dev pavnke va ennpealel SUCUEVWCE TNV
ekBaon tnc Aolpwénc

Gianfranscesco et al, Lancet Rheumatol 2020
Haberman et al, NEJIM 2020 /
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Xpnﬁﬂ * NapatnpnOnke BeAtiwon tnc BapLag
tocilizumab Moipwéng amnd tov COVID-19 petd

o€ aoBeve (q xopriynon tocilizumab

He BapLa
Aolpwén armno
tov COVID-19

Xu et al, PNAS 2020




Anakinra o€
aoOevelc ue

COVID-19
Aolpwén

* ExeL mapatnpnOei BeAtiwon tng
Baplac Aoipwénc amno tov 1o
SARS-CoV-2 peta xopriynon
anakinra

Aouba et al, Ann Rheum Dis 2020
Cavalli et al, Lancet 2020



* TNV taBoyevela TNC eppavionc
autoavooiac os aoBeveic pe

COVID-19 Aolpwén Paivetal otl
OUUUETEXOUV UNXaVIopol

MOPLAKNG MiMNONG

Covid-19 kot

QLUTOOVOO LA




Mapatnpeital
opoAloyla
aKOAoUOwwv
QLLLVOEEWV TOU
COVID-19 pe
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LLE TN VOCO
Kawasaki
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2 € 0lVOOOLOTOXNULKN LEAETN LOTWV alcBevwyv Bavoviwy
amo Bapla voco armo tov 1o COVID-19 napatnpnOnke
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AvVOCOLOTOXN LK)
LLEAETN LOTWV

L6 COVID-19

Zinserling et al, Jurnal Infectologii 2020

eTilvedpLdiwv Kal EVIEPOU Ao




O 10¢ SARS-CoV-2 xpnoLuomolel Tta evivua

SARS-CoV-2
an d t i Sssue transmembrane serine protease-2 (TMPRSS2)
Invasion

w¢ urtodoyxeic

H d€opevon tou ACE2 obnyel og untepekdpaon tnG

ayyelotevoivng Il mou enayel pAeypovn, ayyeloocvomnoon,
KUTTOPLKO TIOANOTAQLOLOLOLO KOl TEALKAL TTVEULOVLKN tvwon

Rossi et al, Elife 2020
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* Qalivetal otL 0 L6¢ COVID-19
obnyei og urmtepBoAikn dLEyepon \
: : TOU OlVOOOTIOLNTIKOU CUOTHUOTOC
Hypergtlmulatlon KOLL LTTOPEL val ETIAYEL TNV ERdAVLION
of the immune TTIOAOTAWY QUTOOVTIOWUATWY KOLL

system by COVID- TEALKA TUB VWG AUTOOVOCWY
19 VOO UATWV




SARS-CoV-2 and
hyperstimulation

of the immune
system

—
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* O 10¢ SARS-CoV-2 ntpokaAet

* UTLEPEKKPLON PAEYLLOVOYOVWV
KUTTAPOKLWVWV — cytokine storm

* upnAa entineda pepprrivne

Rodriguez et al, J Autoimmun 2020
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Molecular
mimicry
between

SARS-CoV-2
and humans

* Mapatnpeital opoAoyia
okoAoUBLWV ApLVOEEWV PETAED
Tou SARS-CoV-2 kal mpwTEVWV
Tou avBpwrou

Kanduc and Shoenfeld, Immunol
Res 2020



MopLakn

LULNON HETASLY
NMPWTELVWV TOU
avOpwWTIOU KoL
Tou SARS-CoV-

2

Autoimmunity Reviews 20 (2021) 102791
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Molecular mimicry between SARS-CoV-2 and human proteins wpsies

ARTICLE INFO

Keywords

Severe acute respiratory syndrome coronavirus
2

Molecular mimicry

Autoimmunity

To the Editor,

COVID-19 resemble immune dysregulation conditions, with hyper-
activated immune system and cytokine storm [1,2]. In relation, molec-
ular mimicry is drawing attention among possible mechanisms of
autoimmune phenomena in COVID-19 [3-10]. Kanduc and Shoenfeld
[11-16] searched related potential adverse events and peptide sharing
between proteins of human and such pathogens, including SARS-CoV-2
[12-14]. In line with those studies, here it is aimed to draw attention to

deregulation is connected to pathological conditions like cancer, bac-
terial infection, fibrosis, neurogenerative diseases, muscular dystrophy,
and rheumatoid arthritis [21]. Besides, elevated plasmin(ogen) was
suggested to be a risk factor for COVID-19 susceptibility [22]. Plas-
minogen receptor KT is a membrane protein, expression of which in-
creases on the surface upon inflammatory stimuli, like in case of several
other plasminogen receptors [21]. Its contribution to the inflammatory
diseases, together with the cell-surface associated plasmin activity, is yet
to be elucidated, particularly in conditions where macrophages play a
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* ExeL mapatnpnBel poplakn pipnon
HetoéV aAAnAouvxlwyv apLvosewv
Tou SARS-CoV-2 Kol TpWTEWVWV TOU
avBpwrou
L N
* Adiguzel Y, Shoenfeld Y et al, 2022 N\




2.€ 000eVEIC JE
UOAuvon aTro
Tov COVID-19
TTapAyovTal
avTiowuaTa

Ye aoBeveic ue COVID-19 oxnuatilovrtal
QUTOOVTIOWHOTO

Napadyovtal avitdwodoAUTTLO LKA AVILOW LT
Kol umopel va cupfalouv otnv epdavion
BpopBwonc oe aoBbeveic pe Aolpwén amo tov

COVID-19

Zuo et al, 2020




Autoimmune diseases in COVID-19-
Infected patients

e Guillain-Barre syndrome

* Miller Fisher syndrome

e Autoavoon Bupeosiditida

* Noooc Graves

e Aturtn Bupeosiditida

* Noooc Kawasaki

e Autoavoon OLUOAUTIKA avatLpia



H avoouia oTov
COVID-19
MTTOPEI VO

OXETICETAI ME
OQUTOAVOOOUG

MNXOVIOHOUG

* Avoopuia og aoBeveic pe COVID-19 umnopsl
VOl ETIAYETAL LE QLUTOOVOCOUC NXOVLOOUC

Perricone et al, 2013
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* H Aoipwén pe tov 10 SARS-CoV-2 \

Urtopel va oxeTiletal e TNV Epdavion
avtoavooiac

e JTNV epdAvVION auToOVOCLOC UOPEL
! va cUUPAAAouV punxaviouol
ZUHT[EDCXOLLCITCI uTtepBoALknc SLEyeponc Tou
OVOCOTIOLNTLKOU, HOPLOKAC UiUNoNG,
eudavion neutrophil extracellular
traps Kol mapaywync
QUTOAVTLOWUATWY




* J0.C EUXOLPLOTW OEPUA yLa TO XPOVO KOl TNV
POOCOXHN OO0




