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COVID

Table 1 Features of patients with SARS-CoV2 pneumonia, prevalence of
autoimmune markers, and features of the patients stratified by
presence/absence of ANA and lupus anticoagulant

From: High prevalence of antinuclear antibodies and lupus anticoagulant in patients
hospitalized for SARS-CoV2 pneumonia

Variable
Age (years) 66.1£12.5
Men (%) 80
C-reactive protein (mg/L) 174.2+95.7
D-dimer (ng/ml) 2854 +7495.2
Ultra-sensitivity cardiac troponin (pg/ml) 48.6+86.6
Prothrombin time (sec) 12.1+1.6
Activated partial-thromboplastin time (sec) 303141
Oxygen saturation (%) 88.1+6.7
Complement C3 (mg/dl) 148.4 + 41.5

Complement C4 (mg/dl 30.5 +15.0

ANA (%) 35.6



AcOevelg¢ mMou voonAsvovTtal
gtaLtiag PapLag IIvevpoviag amnd
[Iveunov LOKOKKO

60% eppavilouv ANA (+) otov opd
Tou¢



EIIOMENQY : OpLOouévo
(aprkeTd) Gtoua mou AEN
EXOUV OUOCTNUOT LKDN

AUTOOVOO L ekpo&{OoUuV
AutoAb...

[Iou ta BpHkrov?



[KANONAZ THY ANOZOAOT IAz]

I'toa va T Ladiounue aVI LOOUATO E€VOAVIL TOU aVILYOVOU
«a», Do mpemel va dLabetounue (OIIQIAHIIOTE) B
AEUQOKUT TP mou voa MIIOPOYN voa moap&youv
VI LOOUOTO €VOVIL TOU «o» (anti-a) .

EIIOMENQZX

'ta va T L&éoupe ANA Ooa mpémel voa OlLabBétouue B
AEUQEOKUTTOQPN IIOU VO umopouv vo mnopdyouv ANA

ANNA

Toa ANA eilvol Ab €vaviL QUTO-OVILYOV®V
(CUCTOT LKOV TOU IIUPNVO)

AHNAAAH




AlLoBeTounue?
NoLt. ALaBetouue.

5% - 20% Twv ®YZIONOT'IKQN, oHplLuwv,
KUKAOQPOQPOUVIWY B AcUQOKUTTAOWV HUIOQOUV VX
IoUPXYOUV KoL v €kKKpivouv ANA.

Yurasov S et al. J Exp Med 2005; 201:703.



Positive for ANA Uncertain clinical significance

Rheumatic disease, including
SLE
Spogren’s syndrome
Drug-induced lupus
Systernic sclerosis
{scleroderma)
Mixed connective-tissue discase

Menrheurnatic disease, including

Hashimoto's thyroiditis

Graves' disease

Autoimmune hepatitis

Primary biliary cirrhosis

Primary autoimmune cholangitis

Chronic infectious illness {including
hepatitis €, human immunodeficiency
virus disease, and many others)

ANA (+)

Schmerling RH. N Engl J Med 2003; 349:1499.
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Deranged X
Inactivation In
lupus B cell
subsets

Healthy pediatric stim. B cells (day 2) Pediatric SLE stim. B cells (day 2)
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Xist ribonucleoproteins promote female sex-biased
autoimmunity
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In brief

The Xist RNA protein complex, present
only in females, is immunogenic and may
underlie female-biased autoimmunity.



Xist: What 1s this???

* IncRNA. AEN xwdLkonolLei KAMMIA mpwtelvn.
*Expp&letal MONO amnd OnAcsa
* Appeva: AEN ¢€xouv kabdoAou Xist

*KwdLKOIIOLELTUL OTO QUAOOUVOETO XPWHOOWUO

*To X xpwudbowuo mou To erepdlelL,
AAPANOIIOIEITATI.

eTo Xist oxkendlel / roaAUmtel / TUAlyel
ONOKAHPO 10 X Xpwudowuo Imou To £KepalelL.

*OrIo Lo Xpwuoowuo exkepdlel Xist



LTUXHG SLayovid Lok éxppaocn tou Xi
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ApocevIka Xist-diLayovidiLakd MH AYTOANOZIA moviikLd,
petaypdpouv 10 DNA tou¢ Onwg¢ ta OnAuka!!

Pristane-treated tgXist-C57/BL6J
Differential ATAC-seq peaks

Tg Male Tg Male (Dox) Tg Male (Dox)
vs Tg Female vs Tg Male vs Tg Female

Log Fold Change
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Scoring of SLE pathology in organs

Lymph

Mouse Group Sex |Genotype Treatment # Kidney Liver Spleen Adipose Lung Nodes Total
Damage scale:
Positive Control | F WT  |Pristane+H,O| 13 | 246 +1.13 |3.152069|4.23+124 | 1+0 |[3.77+1.09|0.92+0.28 1554 +2.37| 0 = Within Normal
Negative Control | M | WT | PBS+H0 | 10 0 0 080£079 O 0 0 0.80 +0.79 Limits
3 = Moderate
tgXist (Dox) Control | M | TgXist PBS+Dox | 9 0 0 0.89 £ 0.60 0 0 0.11+0.33 | 1.00 £ 0.87 5 = Severe
M"‘;:’:;:’;‘"" M | WT |Pristane+Dox| 9 | 0.44 +0.73 |0.67+0.87 | 2.56 £ 1.01 |0.78 + 0.44|1.11 £ 1.05 | 0.67 £ 0.50 | 6.22 + 2.44
o M | ToXist |Pristane+Dox| 8 | 1.38+1.19 [1.75+1.67 | 3.00+ 1.51 [0.63+0.52|2.13+1.96 | 0.50 + 0.33 | 9.38 + 6.4
reatment
Positive Control Negative Control tgXist Control Male Treatment Control tgXist Male Treatment
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Bcell_3: atypical B cells
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AutoAb évaviiL eniténev / aviiydévev tou Xis

Autoantigen Array An B Autoimmune Patients vs. General Population
ntigen
Antigens Fragments A"
Xist 128 278 SNRNP70
Disease 52 104 9 ._ TRIM33,
Controls 6 NA .HNRNPULZ
XPO5
Human Serum Samples g, st wnc
Female Male Total ‘_g, HNRNPK} MGo1
GenPop 8 8 16 ' XRN2—¢ | 5
DM 3 1 4 5. POLR3C & . e , SAFB
SLE 37 3 40 E: o S et
SSc 53 11 64
0 =
Significant ® . T . :
-1 0 1 2
Not Significant

Difference of Median Absolute Deviations (MADs)
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TO XPQMO2QMA X

«BplOEL» yovisiwv

TTOU GXETL{OVTOL LE TNV AVOCOAOYLKN QIMOKPLON

KoL TNV avocoppuOuon!



TLR7 gain-of-function genetic variation
causes human lupus
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BCR-initiated
signalling is
abnormally

increased in SLE

Lhpus B cells a
hyperreactive

e

B Cells from Patients with Systemic Lupus Erythematosus Display Abnormal
Antigen Receptor—-mediated Early Signal Transduction Events

Stamatis-Nick C. Liossis,* Birgit Kovacs,* Greg Dennis,* Gary M. Kammer,$ and George C. Tsokos**

*Department of Clinical Physiology, Walter Reed Army Institute of Research, Washington, DC 20307-5100; *Departments of Clinical
Investigation and Medicine, Walter Reed Army Medical Center, Washington, DC 20307-5001; and *Department of Medicine, Bowman
Gray School of Medicine, Wake Forest University, Winston-Salem, North Carolina 27157-1058
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No/mild patholo idiLa 1o hyperreactive B cells
_ AUtO-_ P g'gp KoOodnyvouv T
Immunity

lcells oote va tTo doAopovhcouv!
Healthy POvA

Insufﬁciem‘O
T cell .
control 5

Induction
(€T / A of T cell
" hel P control

1. Ta T AepporUttapa «pubpilouv» tnv B
mediated ovotnupat LKl autoavocia

2. 'OAa TOa mopondve exdnAavovial ota ¢

Immunity 58, 1-19, January 14, 2025




MA&AAOV...

XpeLaldpao

TE ) . ) .
’ éaivetal OTL UNAPXEL E€AAELppa
IIEPLOCOTEP (eite otov apLOpd tToUg, eite
ol Tregs 2 OTI AELTOUPYLKOTNTA TOUG, ELTE

Kol oto 2).

Mnopoupe va ¢tiL&foupe /
OMOKTHOOUNE mnepLocodtepa?




nature communications

Article https://doi.org/10.1038/s41467-024-45056-x

Smith-specific regulatory T cells halt the
progression of lupus nephritis

Received: 12 March 2023 Peter J. Eggenhuizen ® '8, Rachel M. Y. Cheong ®'®, Cecilia Lo, Janet Chang’,
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Regulatory T cells expressing CD19-targeted
chimeric antigen receptor restore
homeostasis in Systemic Lupus
Erythematosus
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[L-2 signalling sustains pathogenic age-associated
B cell homeostasis in lupus

Xiaxia Han', Yang Jiang', Shuangshuang Gu', Yiwei Shen', Huihua Ding’,
Sheng Chen', Qiong Fu', John B. Harley”", Dai Dai"***, Nan Shen'-*>"*

X. Han et al., IL-2 signalling sustains pathogenic age-associated B cell homeostasis in lupus, Ann Rheum Dis (2025), https://doi.org/10.1016/].ard.2025.08.012



Patients stratify into 7 groups according to
transcriptional modules that

SLE G g npé TUIIO best correlate with Disease Activity
ZUCTNHAT LK G Pt [ X Sotlimime
Autoavooiag > P2
Correlation
PG3 .
- 0.6
Etepoyevég Néonpa PG4 -
e PG5 P
ALogpopeTLRKOlL aocBevelig PG6
ALapopeT LKA transcriptomes PG7

= J m
i E = o -
ER: Erythropoiesis
IFN: Interferon response
ML: Myeloid lineage
PB: Plasmablasts
1 - LL: L hoid i
«MiLa Oepanmeia yLa OAoug»? ympholalineage

Banchereau et al., Cell, 2016



LUPUS CARs

* OAO TO TIPWTOKOAQ TmeplLAaupPavouv KAI yopnynon “ablative”
dbong Fludara + Endoxan. HoiLo effect BAémouue?? Tov
CARs 1) ITnNC OVOOOKOTIOOTOANC?

*OL peAetec vnootnptlouv o6t1L n dLapopd upe 10 B cell
depletion elval n nAnpéoctepn €&aAelyn TV B cells.
AuTtO AEN €xel TexunplLwdel.

* "Deep 1mmune system reset”. What 1s this????



LUPUS CARs

*T'iatl va dwoouue CARs xol Ox L mAbs??

* Bispecific mAbs: anti-CD19 & anti-CD3. II&vw ota B
AEUQOKUTTUON TIPOCKOAANTCOL E&va evepyornolnuévo T

AEUNQEOKUTTIOOO KOL TO oKot®vel!! “Bi-specific T
cell engagers (BiTE)"”

* Blinatumomab: N¢o (2025) SOC otnv ONN TV ITHLOLOV!

*T'lx Tov ZEN fdn éxouv oxediactel bispecifics via
autoreactive B cells!



nature medicine

Article https://doi.org/10.1038/s41591-024-02964-1

BispecificT cell engager therapy for

Fig. 3: Clinical efficacy of blinatumomab

refractoryrheumatoid arthritis thetapyinRA.

Received: 13 December 2023 Laura Bucci*’, Melanie Hagen'*’, Tobias Rothe'?, Maria Gabriella Raimondo"
Filippo Fagni'?, Carlo Tur'?, Andreas Wirsching'?, Jochen Wacker'?,
Artur Wilhelm'4, Jean-Philippe Auger'?, Milena Pachowsky ®'?,
Published online: 26 April 2024 Markus Eckstein ® 5, Stefano Alivernini®3, Angelo Zoli®, Gerhard Krénke'*,
Stefan Uderhardt'?, Aline Bozec'? Maria-Antonietta D'’Agostino ®3,
% Check for updates 12,368 . . 128

Georg Schett® & Ricardo Grieshaber-Bouyer ®

Accepted: 1 April 2024




EXOYME
LONG-TERM
DATA?

To Obinutuzumab oaxoéuo
dev é&xeL FDA / EMA

VKO LOD....
AcBevelc pe CAR-T

(n=11) : 0.5 —
4 xypoovia follow-up.

Exouue??




Rheumatology International (2025) 45:127 R h e u m a t 0 I 0 g y

https://doi.org/10.1007/500296-025-05879-3 INTERNATIONAL

OBSERVATIONAL RESEARCH q

Check for
updates

Favorable outcomes for patients with refractory systemic lupus
erythematosus treated with rituximab as evidenced with a follow-up
of = 10 years: a real-world evidence study

Chrysanthi Staveri'© . Chrysa Lykoura'© . Konstantinos Melissaropoulos?( - Stamatis-Nick C. Liossis'~>

Received: 11 February 2025 / Accepted: 11 April 2025
© The Author(s) 2025
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DRIX in Refractory SLE

10 Years After

cSLEDAI-2K
p <0.001
A
\
2,38
1,96

time

H baseline m1year mlastvisit(>10 years)

Table 5 RTX-induced clinical response at 12 months and at last visit,

based on SLE manifestations

Organ involvement

% of response

% of response

(12 months) (last visit)

Neuropsychiatric 100% 75%
Hematological 100% 66.67%
Vasculitis 50% 50%
Articular 66.67% 100%
Mucocutaneous 50% 75%
Pulmonary 33.33 66.67%
Miscellaneous 100% 100%
Nephritis 75% 62.5%




RTXin
Refractory SLE
10 years after

A6 62 oaocBevelc upe TEAN mou
eNofPpov RTX, oTpatoAoynoOnrov
OTn ueAéTn 23.

OAOL pe avbexkT KO XZEN KOl
follow—-up tTouA&yxLotoVv 10
xpovia omd tnv 17 &¢yxuon RTX.

Response rate: 1 £€to0¢
68.7%

Response rate: > 10 é€1q
75%



EIIOMENQ2.

daivetalr Sttt foupe 17
27 gnavaotoon otn
Peupatodoyia

EivalL avaykn vo
«&avadupnOovpe»

1nv Avoooldoyia. EivaL q

B&on yLa tnVv
koatavénon twv CTD KAl TWV
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