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Ilvtepdepovonadetec timov 1

O 0poc¢ elonxOn armno to Yanick Crow to 2011
Auéavopevo mMARBo¢ yeveTlkwy dtatapaxwv tng Eudutng avooiog (twpa N=38)

Av Kol oL YeVETIKEG BAABeC evtontilovtal o€ dladopeTika mimeda, n kown

KataAnén elval n evepyomoinon tng vteppepovng tuov |

MNopd tn GALVOTUTILKA TIOLKIALY, KOLVO XOPAKTNPLOTLKO €ival ta autodAsypovwdn

Kol autodvooa palvopeva

Lee-Kirsch MA et al. Semin Immunopathol. 2015, 37:349-357



Evbeiéeic otL n BAaBn adopa tnv IFN tumnov |
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onuatodotnon IFN tomov |

MNapopotot patvotuTol HETAlL SLadopPETIKWV
YOVOTUTIWV

Datlvoturikn opolotTnTa HE EVOOUNTPLA
Aolpwén

Ek&énAwon rmapopolwyv ¢pavotunwy og
TIOVTiKLa TTou untepriapayouv IFNa kot
akUpwon Toug og EAAeln tou umodoxéa IFN

Tumou |

OL aVvemIBUUNTEC EVEPYELEG TNG

dappakoloyLkng xpriong t¢ IFNa

KAwikn anoteAeopatikotnta twv JAK inhibitors
Crow YJ et al. Nat Rev Immunol. 2022 Aug;22(8):471-483

Kata

Neputtwoelg EAAeWP NG KAWVIKAG
SLamepATOTNTOG TTAPA TNV EVEPYOTIOLNEVN
onuatodotnon IFN tomovu |

H éAewpn umoypadng wvtepdpepodvng os
LEPLKA ATOUA E LETOAANAYHEVO YOVOTUTIO

H mowiAia twv dpatvotunwy nou oxetilovral

ue tnv uroypadn IFN tumou |

Qawvotumol o€ TovTikLa e LETAANAEELG gain-
of- function oto STING &ev e€aptwvtal amno
tnv IFN tumou .

OAeypovwdn popla avetaptnta tng IFN
propoLVv va emaxBouv anod VOUKAEikA o&€a,
T..X. 0 NFKB péow STING
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Fevetikéc wvtepdepovonadeleg tumov |

Table 1 Type | interferonopathies
Disease Gene Inheritance Protein function
Aicardi-Goutiéres syndrome TREXIT Autosomal recessive de Three prime repair exonuclease; cytosolic DNase
novo dominant
RNASEH2A Autosomal recessive Ribonuclease H2, subunits A, B, C; ribonucleotide excision repair
RNASEH2B Autosomal recessive
RNASEH2C Autosomal recessive
SAMHD1 Autosomal recessive SAM domain and HD domain-containing protein 1; dNTP
triphosphohydrolase, RNase
ADARI Autosomal recessive de Adenosine deaminase, RNA-specific; deamination of adenosine
novo dominant to inosine in dsRNA
IFIHI Autosomal dominant de  IFN-induced helicase C domain-containing protein 1; pattern
novo dominant recognition receptor for dsRNA
Retinal vasculopathy with TREXI Autosomal dominant Three prime repair exonuclease; cytosolic DNase
cercbral leukodystrophy
Familial chilblain lupus TREXI Autosomal dominant Three prime repair exonuclease; cytosolic DNase
SAMHD1 Autosomal dominant SAM domain and HD domain-containing protein 1; dNTP
triphosphohydrolase, RNase
STING-associated vasculopathy,  STING De novo dominant Stimulator of interferon genes; IFN-f3 induction in response
infantile-onset autosomal dominant to cytosolic DNA
Spondyloenchrondro-dysplasia ACPS Autosomal recessive Tartrate-resistant acid phosphatase, type 5: dephosphorylation
of osteopontin
Singleton-Merten syndrome IFIH] Autosomal dominant IFN-induced helicase C domain-containing protein | ; pattern
recognition receptor for dsRNA
RIGI Autosomal dominant Retinoic acid-inducible gene 1; pattern recognition receptor
for dsRNA
ISG15 deficiency ISG15 Autosomal recessive Interferon-stimulated gene 15; ubiquitin-like protein, modifies
proteins by ISGylation
CANDLE syndrome PSMBS Autosomal recessive Proteasome subunit 3 type 8; antigen processing in
immunoproteasome
Trichohepatoenteric syndrome 2 SKIV2L Autosomal recessive RNA helicase

Lee-Kirsch MA et al. Semin Immunopathol. 2015; 37:349-357

Hashkes, Laxer, Simon (eds). Textbook of Autoinflammation, Springer, 2019



2Uvopopo Aicardi-Goutieres

AUTOOWULKO UTTOAELIOUEVO VOO A (AUTOOWHULKO ETIKPATEC 0T omopadiki Tou popdn)

Npwiun (kata ™ Bpedikn nAkia) eykepaondbdela pe onaotikotNTa, SUCTOVIA, ETIANTITLKEG

Kploglg, ooPBapn PuxokvnTkA KaBuoTEPNON, TPOOSEUTIKN HIKpoKEPaALa

EkOnAwoelg ektog KNI:

Mupetog

XewpetAwdelg BAaBeg akpwy, akpokuavwon, ¢. Raynaud, oTOUATIKA EAKN

Avaupia, Bpoppomnevia, oudetepomnevia, Aepdornevia

ApBpitida, puooitida, nratoomAnvopeyalia, avénon NMATIKWY eVIOUWY

EvOOKpLVIKEC SLatapaxEg: amolog dtaPBntng, umtoBupeoeldLopnoc, aAAd Kal UTtepopaBupeoeldLlopog, ZA,
EMewn GH, emwvedpldlakn avemapkeLa

ANA kol GAAa auToavVTIoWHATA

MAetokuttdpwon ENY (kupiwe Aepdokittapa >5-100kutt/mm3 pe TIFNa), «uroypadr) wiepdepdvnc» ota

niepldepKA AeukokUTTOPA

Dell'lsola GB et al. World J Pediatr. 2023 Jan 17
Lee-Kirsch MA et al. Semin Immunopathol. 2015; 37:349-357
Hashkes, Laxer, Simon (eds). Textbook of Autoinflammation, Springer, 2019



AGS

Tumiené B et al. Eur J Med Genet. 2017 Mar;60(3):154-158



* EvOoKkpAvleC EMOCPECTWOELC

* Aeukobduotpodia

* Eykedalikni atpodia

Uggetti C et al. AINR Am J
Neuroradiol. 2009; 30:1971-76




AGS

Hashkes, Laxer, Simon (eds). Textbook of Autoinflammation, Springer, 2019
Tumiene B et al. Eur J Med Genet. 2017 Mar;60(3):154-158



Oeparneio AGS

Table 2 Main information from literature about treated Aicardi-Goutieres syndrome patients

References

Genotype (number of patients)

Drug(s) used and administration regimen

Reported outcomes

Cattalini et al., 2021 [53]

Vanderver et al., 2020 [54]

Meesilpavikkai et al., 2019 [55]
Kothur et al., 2018 [56]

Rice et al., 2018 [57]

Tiingler et al., 2016 [58]

Orcesi et al.. 2008 [50]
D’Arrigoet al., 2008 [15]

ADARI (1)

TREX] (5), RNASEH2EB (8), RNASEH2B (1), RNASEH2B (1),
SAMHDI (5), ADARI (7). IFTHI (8)

SAMHDI (1)
IFIHI (1)

TREXT (2). RNASEH2B (3), RNASEH2A (1), SAMHDI (2)

RNASEH2B (2)

RNASEH2B (1)
RNASEH2B (2)

Ruxolitinib: 2.5-5 mg twice daily

Baricitinib: 0.1-0.6 mg/kg in 2 to 4 doses for a minimum of
12 mon

Baricitinib: 2 mg/kg
Oral prednisolone: 2 mg/kg and IVIG | g/kg
Ruxolitinib: 2.5-5 mg twice daily

Abacavir, lamivudine and zidovudine for 12 mon

Ruxolitinib: 0.2-0.5 mg/kg/d

High-dose steroid and IVIG

Methylprednisolone intravenous bolus followed by oral pred-
nisone Subsequently IVIG: 0.4 mg/kg/d for 5 d (6 cycles at
intervals of 30 d)

Mild improvement of the neurological picture (reduction of
bradykinesia. better fine motor skills and balance competen-
cies, vocabulary expansion)

Reduced skin inflammation. Gain of new milestones during
treatment

Complete resolution of chilblains after 6 wk of treatment

Temporary benefits in head and trunk control and decreased
irritability and pyrexias

Improved functional motor scores, lowering of blood and CSF
proinflammatory biomarkers

Reduced expression of type I IFN regulated genes (IFN signa-
ture)

Reduced expression of type I IFN regulated genes in both
patients
Reduction of dystonic movements in one patient

No neurological improvement

No neurological improvement

IFN interferon, CSF cerebrospinal fluid, /VIG intravenous immunoglobulin, ADAR/ adenosine deaminase acting on RNA | gene, TREX] 3' repair exonuclease | gene, RNASEH2B ribonuclease
H2 subunit B gene, SAMHD! SAM-domain- and HD-domain-containing protein 1 gene, /FIH[ interferon induced with helicase C domain 1 gene

H npoyvwon e€aptdral anod to yovotumo Pe Bvntotnta mou kupaivetal ano 8-81% tnv 1" dekaetia

Dell'lsola GB et al. World J Pediatr. 2023 Jan 17
Hashkes, Laxer, Simon (eds). Textbook of Autoinflammation, Springer, 2019



Stimulator of Interferon Genes (STING)—Associated Vasculitis
with Onset in Infancy (SAVI)
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pool
To STING ekdpaletal ota evO0OnALaKA, Ta EMIONALOKA KUTTOPO TOU TIVEULOVA KOLL TOL AEUKOKUTTApA
H &iéyepon tou STING obnyel otn petaypadn yovidiwv anontwong Kot pAEYUOVAC

Ayyelakn dAeypovn Kot VEKpwon, SLALEDT TIVEULOVLKH VOOOC

Lee-Kirsch MA et al. Semin Immunopathol. 2015; 37:349-357
Hashkes, Laxer, Simon (eds). Textbook of Autoinflammation, Springer, 2019



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Activated STING i1n a Vascular
and Pulmonary Syndrome

LiuYetal N EnglJMed2014;371:507-18



KAwikn ewkova SAVI : ano tig npwteg efSoades tng {wng

AUTOOWLKO ETIKPATEC
Juotnuatikn pAeypovi

Aeppatikn ayyelondabela embevoupevn oto PUxog

TnAayyelektatika kat puoocalldwdn e€avOnpata Twv AKpwV Tou

e€ellooovtal og emwduva £AKN, VEKPWOELG TTIOU ATTALTOUV D
) ) ) ) 0% 50% 100%
QKPWTNPLAOHUOUG LE TIPOCBOAN Kol TWV XOVSPWY TOU WTOG KAl TOU .
ung
PLVLKOU SladpAypaTtog Skin

Recurrent fever

@. Raynaud, diktuwtn meAiwon,

Recurrent fever after infancy
z 1 6 7 7 1 7 Al’thl’itis
ofapn SLAECN MVEULOVLKI VOOOC, TIVEULLOVLKN I fections
Others

CNS

UTTEPTOON
Muooitida, apBpitida

ANA+, RF+
To KNX &gv nmpooBAAAETAL OCNUOAVTLKA

Hashkes, Laxer, Simon (eds). Textbook of Autoinflammation, Springer, 2019
Frémond ML et al. J Allergy Clin Immunol Pract. 2021 Feb;9(2):803-818



SAVI

Hashkes, Laxer, Simon (eds). Textbook of Autoinflammation, Springer, 2019
Frémond ML et al. J Allergy Clin Immunol Pract. 2021 Feb;9(2):803-818



SAVI

Hashkes, Laxer, Simon (eds). Textbook of Autoinflammation, Springer, 2019
Frémond ML et al. J Allergy Clin Immunol Pract. 2021 Feb;9(2):803-818



Frémond ML et al. J Allergy Clin Immunol Pract. 2021 Feb,;9(2):803-818



O¢epaneia SAVI pe Ruxolitinib

A Before (M0)

Pl PS P7 P8 P9 P12 P14 Pl6
Fever
Skin
Lung
Joint

After (Mmax)

P1 PS5 P7 P8 P9 P12 P14 P16
Fever
Skin .-
tng | [
Joint

Frémond ML et al. J Allergy Clin Immunol Pract. 2021 Feb;9(2):803-818



Chronic atypical neutrophilic dermatosis with lipodystrophy
and elevated temperature syndrome (CANDLE)

Proteasome-associated autoinflammatory syndrome
(PRAAS)



CANDLE/PRAAS

| (RNASEH2B) i : f
E ,,.—i.FNASFE'_,Zﬁ.?’ ' \A BLM d/) ]
f‘bﬂlﬂ‘lASEHZC/{' ; E ( M D) ;
- Cow ) 1 a9
i RNA-DNA i DNA i
i L ONGT
1

____________________________________________

____________________________________________

| (DnasEz) (rea) |
Lysosome || »
(ACPs ) {ciac)
= Cok oD
% &CIQB

PSMB8 | PSMA3 )
{ psMB9 | PSMG2 ) ¥
PSMB10 ( POMP )

I = = ' 1

[ PSMB4 [ PSMD12) i %

' N . "\ " E y
g 1

ADA2 | ENPP1 \
SAMDSL | SOCS1
[ RNASETZ | BAF [ OAS1 ===

(skival)

£
\ATAD3 A

To npwtedocwpa arnodoel TIG AxpNOTES
evbokuttapLeg MpwTeiveg kal tpododotel
TO cUOoTNHA avixveuong eVOOKUTTAPLWY
QAVTLYOVWV

loyeveic Aolpweelg ) AAAa OTPEG
nupodotouv tn petaypadn tne IFNa/B
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Xpovio PpAeypovwdeg cuVSpopO TToU
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Crow YJ et al. Nat Rev Immunol. 2022 Aug;22(8):471-483
Hashkes, Laxer, Simon (eds). Textbook of Autoinflammation, Springer, 2019



CANDLE/PRAAS

’ Type 1 Interferons

() STAT proteins ) Cell proteins
2,": Reactive oxigen species 3¢ Reactive nitrogen species

MM Proteasome -immunoproteasome B Defective proteasome -immunoproteasome

Torrelo A. Front. Immunol. 2017; 8:927



KAwikn eitkova CANDLE: Mpwipa otn Bpedikn nAkia

AUTOCWLKO UTTOAELTTOLLEVO

Mupetog

E€avOnpata: epuBbpoiwdelc TAAKEC OTO AKPO TTOU EMLOELVWVOVTOL LE TO KPUO
Autobuotpodia ou EeKva Ao TO TPOCWTTO KOL TIPOXWPA OE KOPHUO KoL AVw AKPOL
Muoaoitida

HriatoomAnvoueyoaAia, Aepdadevonabela

Eneloobia pAeypovig oe kABe dpyavo Tou Umopei va tpokAnBouv armod tnv €kBeon o€
OTPECOYOVOUC TIOPAYOVTEC
—  Mnviyyoeykedalitida, evboeykePpaAlkEC EMACBEOTWOELC

— Erunedukitida, emokAnpitida, péon wtitda, napwrtitida, mvevpovitida, kapditda, vedpitida,

opxeoemibidupitida, apbpitda pe cuykapPeLg

Hashkes, Laxer, Simon (eds). Textbook of Autoinflammation, Springer, 2019



Epyaotnplaka supnuata CANDLE

Mn el&KA EUpAHATA: OVOLULL

Xpoviag, vooou, T TKE, CRP
TcPK
ANA+

Bloia SEpUATOC: EVTOVEG
LOVOKUTTOPLKEC SINOBNOoELC oTOo
dEppa, TLEPLOYYELAKA KOl TO

SlApeoco LoTo mou Bupilel

deppaTikn Asuxoupia

— Eviote wplpa oudetepodia,

Kapuoppnéia, elkova ayyelitidog

Hashkes, Laxer, Simon (eds). Textbook of Autoinflammation, Springer, 2019
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CANDLE

Torrelo A. Front. Immunol. 2017; 8:927
https://westsidewired.net/41323/feature/isaac-barchus-perseveres-through-candle-syndrome/




O wtepdepovonabeilec pumopel va pnv eivat povo

wvtepdepovonadeLec

To STING €xel ONUAVTLKA OVTLKA KOl QVTLKOPKLVLKN

dpaon kot peocw odwv aveEaptntwy tnc IFN tumovu

|, lowg péow NFkB Minimally
inter.feron
Movtikia pe eEAewpn DNASE2 aBpoilouv anento mediated

DNA ota AUCOCWHOTO TWV HOKPOdAYWV Kol g

KOQTOA)YOUV QTTO TIEPLYEVVNTLKA IO aVOLLULL

Awaypadn tou IFNAR1 amnétpee 1o Bavato, aAAd
TOL TTOVTLKLOL avETTTUEQY Xpovia ToAvapBpitida

TUTIOU PA TTOU QTTOTPETETAL LE ATIOKAELOUO TOU

DNASE2

Predominanth
interferon
mediated \“

TREX1 l

Predicted efficacy of ‘anti-interferon’ therapy

TNFa

Crow YJ et al. Nat Rev Immunol. 2022 Aug;22(8):471-483
Kawane K et al. Nature. 2006 Oct 26;443(7114):998-1002
Yoshida H et al. Nat Immunol. 2005 Jan,;6(1):49-56
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Overarching principles

A Patients with autoinflammatory interferonopathies CANDLE/PRAAS, SAVI or AGS present with chronic systemic and organ-specific
inflammation; when untreated, chronic inflammation results in progressive organ damage, early morbidity and increased mortality.

B A confirmed genetic diagnosis is required to make the diagnosis of CANDLE/PRAAS, SAVI and AGS, which facilitates initiation of targeted
treatments, genetic counselling, screening for complications and informs prognosis.

C The goal of treatment of type | interferonopathies is to reduce systemic and organ inflammation to prevent or limit the development of
and/or the progression of organ injury and damage, and to improve quality of life.
D In CANDLE/PRAAS, SAVI or AGS, long-term monitoring of disease activity, organ-specific injury/damage and of treatment-related

complications is required and involves a multidisciplinary team.

Cetin Gedik K et al. Ann Rheum Dis. 2022 May;81(5):601-613



.Points to consider for diagnostic evaluation

1 Patients presenting with unexplained systemic inflammation (including elevations of CRP, ESR and/or an IFN signature) and clinical
features™® that include rashes, lipodystrophy, musculoskeletal, neurologic, pulmonary and metabolic findings should receive a prompt
diagnostic workup for CANDLE/PRAAS, SAVI and AGS comprising:

» Genetic evaluation
» Clinical evaluation focusing on the extent of inflammatory organ involvement
» Screening for disease-related comorbidities
2 Patients with clinical symptoms of CANDLE/PRAAS, SAVI or AGS who do not carry any of the disease-causing mutations described here
should be referred to specialty/research centres that can guide further workup and treatment.
Genetic evaluation
3 Mutations in the following disease-causing genes should be included in the genetic analyses:
» CANDLE/PRAAS: PSMBS, PSMA3, PSMB4, PSMB9, PSMB10, POMP and PSMG_2.
» SAVI: STINGT (previously TMEM173).
» AGS: TREXT, RNASEH2A, RNASEH2B, RNASEH2C, SAMHD1, ADAR1, IFIH1, LSM111 and RNU7-11.
4 Genetic mimics of CANDLE/PRAAS, SAVI and AGS are recognised and should be included in the diagnostic workup (a non-exhaustive list

is below for reference):

» For CANDLE-like conditions: Splice variants in IKBKG, frameshift mutations in SAMDIL, and recessive mutations in RNASEH2 (A, B,
0).

» For SAVI-like conditions: TREX1, ADA2 and COPA.

» For AGS-like conditions: RNASET2.

Cetin Gedik K et al. Ann Rheum Dis. 2022 May;81(5):601-613



(linical evaluation (see also tables 3 and 4)

5

In patients with suspected CANDLE/PRAAS, SAVI or AGS, assessment for disease and treatment related comorbidities should include
screening for:

Skin manifestations: Nodular rashes, violaceous annular rashes, panniculitis, lipodystrophy or vasculopathic skin lesions.
Neurological manifestations: Intracerebral calcifications, leukoencephalopathy, progressive microcephaly or cerebral atrophy.
Pulmonary manifestations: Interstitial lung disease/pulmonary hypertension.

Hepatic manifestations: Hepatic steatosis, hepatitis, hepatosplenomegaly.

Metabolic manifestations: Hypertension, hyperlipidaemia, glucose intolerance (=metabolic syndrome).

Musculoskeletal manifestations: Arthritis, contractures and myositis.

Growth and development: Growth retardation, osteoporosis, bone development delay, pubertal delay.

Haematological manifestations: Cytopenias (eg, more specifically lymphopenia, thrombocytopenia).

Ophthalmologic manifestations: Episcleritis, keratitis, retinopathy, glaucoma.

Cardiac manifestations: Cardiomyopathy.

VYVYVYVYVYVYYVYYVYY

Neuroimaging should be performed in individuals with suspected neurologic symptoms.

» MRI best identifies white and grey matter changes.

» (T is generally more sensitive for detecting cerebral calcification and can be considered when calcium-sensitive modalities on MRI
are not available or do not detect calcifications.

In patients with presumed CANDLE/PRAAS, SAVI or AGS, tissue sampling as appropriate (eg, CSF if neurologic involvement is suspected,
or lesional skin biopsies) may support the diagnosis.

All patients should undergo a basic immunodeficiency workup that includes a history of infections, lymphocyte subsets and
immunoglobulin levels, as a minimum.

Cetin Gedik K et al. Ann Rheum Dis. 2022 May;81(5):601-613



Il. Points to consider for treatment
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Treatment of patients with CANDLE/PRAAS, SAVI and AGS should be aimed at achieving disease control or low disease activity to
prevent progression of organ damage.

For patients with SAVI and CANDLE/PRAAS, disease control should be maintained with the lowest possible dose of glucocorticoid.
Janus kinase inhibitors (JAKIs) are of benefit for improving symptomst in CANDLE/PRAAS, SAVI and AGS.

In patients with CANDLE/PRAAS, SAVI or AGS on JAKI, screening for treatment-related comorbidities is important. We currently
recommend monitoring for BK viral loads in urine and blood to prevent viral organ injury such as nephropathy.

Glucocorticoids are of benefit for improving symptoms# in CANDLE/PRAAS or SAVI. Chronic glucocorticoids do not improve the

neurological features of AGS, although acute courses of glucocorticoids may be useful for the treatment of non-CNS inflammatory
conditions.

Cetin Gedik K et al. Ann Rheum Dis. 2022 May;81(5):601-613



AAANa kAnpovopika avtopAeypovwdn cuvdépoua

BAaBec ota yovidia mou oxetilovrot He tTnv 060 tou NF-kB



BAABec ota yovidia mou oxetilovtat pe tnv 060 tou NF-kB

Cell membrane
RS mee

Ha li,.:',.’a"',.':"::':' i i.'ol_i&;_'h :l.':'n‘i_.'ﬂ(:",;-l A

RIPK1

HA20.

p—
Proteasomal | 4

degradation

r

NFKB1
mut ations

) Lossof function
@ Gain of function
O Linear ubiguitin
-O-Lys63-linked ubiquitin Nudes

Savic S, Caseley EA, McDermott MF. Nat Rev Rheumatol. 2020;16:222-237



Andoavenapkeia A20 (A20 Haploinsufficiency, HA20)

AUTOCWULKO ETILKPATEC VOO QL

MNeplypadnke to 2016
«KAnpovouikn popdn mpwipng v. Behcet»

Entelooblakn n xpovia dpAsypovn

‘EAKN OTOMATOC, YEVVNTLKWYV opyavwy, NEX

Mupetdg

IptdokuKAiTIda

QuAakitida, moAaponeApatiaio pAuktaivwon

Asppatika EAKn yAoutou

FOTPEVTEPIKES SLATAPAXES, KUPLWG OULLOPPAYLKEG
Slappoleg

MoAuapBpitida/apBpalyieg

Nepkapditida

OAeBoBpopPwon, mveupovikn epBoAn

s
Avyetuoa kN2 Aeschlimann FA et al. Ann Rheum Dis. 2018 May;77(5):728-735

Zhou Q et al. Nat Genet 2016;48:67-73
Berteau F et al. Ann Rheum Dis. 2019 May;78(5):e35



Table 4 Clinical and laboratory features that are helpful to differentiate between A20 haploinsufficiency (HA20) and Behcet disease.

Features HA20 Behcet disease® > 1617
Disease onset Mostly early childhood Early adulthood
Inheritance Autosomal dominant Complex inheritance pattern with familial aggregation in up to
20% of cases
Fever Recurrent Usually absent
Ulcers May heal with scarring Usually no scarring of oral ulcers
Eyes Severe ocular disease » Posterior or panuveitis
» Anterior uveitis P Recurrent superficial retinal infiltrates resolving within
P Retinal vasculitis and choroiditis with necrotising inflammation days without chorioretinal scarring
P Peripheral retinal occlusive periphlebitis
Gastrointestinal (Bloody) diarrhoea Isolated abdominal pain*
Musculoskeletal Mostly polyarthritis Usually oligoarthritis
Erythrocyte sedimentation rate/C  Elevated, especially during disease relapses Often normal
reactive protein
Autoantibodies Low titre, fluctuating presence Usually absent
Autoimmune features Systemic lupus erythematosus-like disease and other autoimmune features
possible

*Gastrointestinal involvement in Behcet disease is usually mild and consists essentially of abdominal pain or discomfort except for patients from Japan and Korea.

Aeschlimann FA et al. Ann Rheum Dis. 2018 May;77(5):728-735



Aldyvwon- Oeparneia
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Avenapkeia tng adevootvodeapvaonc-2
Deficiency of Adenosine Deaminase-2

DADA2
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Anopivwon tng adevivng (ADA-1 & ADA-2)
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ADA-1 & ADA-2

Table 1  Characteristics of ADA1 and ADA2

ADALI ADA2
Gene ADA ADA2
Chromosome 20q13.12 22ql1.1
Expression Ubiquitously, lymphocytes, Myeloid cells, lymphocytes, lung, BM,
erythrocytes spleen, thymus
Protein structure™® 41-kDa monomer, binds to cell surfaces 59-kDa monomer-homodimer, glycosylated, binds to
via CD26 heparin/glycosaminoglycan/cell surface receptors
Cellular localization Intracellular Secreted, lysosomal?
Function Adenosine deaminase Adenosine deaminase, regulation of cell proliferation and differentiation
Optimum pH ADA 7.5 6.9
function
Inhibited by EHNA" Yes No
Clinical phenotype when  T-B-NK-SCID Deficiency of ADA2 (DADA2) early-onset polyarteritis nodosa (PAN)
deficient
Other references Cat eye syndrome, ADGF subfamily

* EHNA erythro-9-(2-hydroxy-3-nonyl)adenine

Meyts | and Aksentijevich I. J Clin Immunol. 2018 Jul;38(5):569-578



DADA-1: ZoBapn cUVOUAOMEVN OLVOOOQVETIAPKELQL
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ADA-1 & ADA-2

Table 1  Characteristics of ADA1 and ADA2

ADALI ADA2
Gene ADA ADA2
Chromosome 20q13.12 22ql1.1
Expression Ubiquitously, lymphocytes, Myeloid cells, lymphocytes, lung, BM,
erythrocytes spleen, thymus
Protein structure™® 41-kDa monomer, binds to cell surfaces 59-kDa monomer-homodimer, glycosylated, binds to
via CD26 heparin/glycosaminoglycan/cell surface receptors
Cellular localization Intracellular Secreted, lysosomal?
Function Adenosine deaminase Adenosine deaminase, regulation of cell proliferation and differentiation
Optimum pH ADA 7.5 6.9
function
Inhibited by EHNA" Yes No
Clinical phenotype when  T-B-NK-SCID Deficiency of ADA2 (DADA2) early-onset polyarteritis nodosa (PAN)
deficient
Other references Cat eye syndrome, ADGF subfamily

* EHNA erythro-9-(2-hydroxy-3-nonyl)adenine

YynAa eninedba ADA-2 aviyveUovtal oTo TAAOUA KoL TO TTAEUPLTIKO UYPO O€ AoLUwWEELS N
xpovia pAeyuovn. H dpaotnpiotnta tng ADA-2 avéavetat otn v. Crohn, cautodvooec
nadnoeLg, xpovia nratitida, kippwon, AIDS, puuatiwon

Meyts | and Aksentijevich I. J Clin Immunol. 2018 Jul;38(5):569-578



ADA-2: o)Xt Kot T000 deapivacn, aAAd avéNTIKOC MOPAYWV...

 H ADA2 €xeL oAU upnAn otaBepd Michaelis — ehdylotn dSpaoctnplotnta
deapvaonc oe GUOLOAOYLKEC CUVONKEC

e 'ExelL pakpotepn aAvco amo tng ADAL pe eTUTAEOV TTEPLOXEC
oupmEePAOUPOVOUEVNC LA ALLVOTEALKNC TIEPLOXNAC ME SpaotnplotnTa
auénTIKoL mapayovia

* Ekdpaletal oe PUEALKA KUTTOPO
— Euvoel moAwon twv pokpodpaywv oto pAeypovwdn pawvotumo (M1) ano tov
avtipAeypovwdn (M2) — torkn dAeypovn & ayyetakn BAAPN emnpealoviag TLg
ouVvOEoelC PeTAED TwV evOOONALOKWY KUTTAPWV
— 2ta oubetepodlha euvoel tnv amelevBEpwon NETs

— AwoOntnpag eEwKUTTAPLWY VOUKAEOOLSLWV Ttoupivnc—> EAAeLPR TNGC oxeTileTOL pE

gvepyomoinon tng odou IFN tumou |

Meyts | and Aksentijevich I. J Clin Immunol. 2018 Jul;38(5):569-578
Barron KS et al. Front Immunol. 2022 Jan 10;12:811473



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ‘

Early-Onset Stroke and Vasculopathy

Associated with Mutations in ADA2

AUTOOWULKN UTTOAELTTOEVN
XWPNTKOTNTA

MNepypadnke 1o 2014 w¢ €va cLVEPOUO
TIPWLHWV BoBpLWTWV eYKEDAAKWV
EUDPAKTWYV KOl ayyeLOTABELOG

MéexpL onuepa £xouv avakowvwBel >300

TIEPUTTWOELG

EKTILWHEVOC EMUMTOAACUOG
dopelog petaAaéng: 1:236

Nooou: 1/222000 =30000 acbeveig

TIAYKOOULWG

Wang W et al. Pediatr Rheumatol Online J. 2021 Mar 23;19(1):44
Zhou O el al. N Engl J Med (2014) 370(10):911
Jee H et al. J Allergy Clin Immunol. 2021; S0091-6749(21)00733-8



KAwikn ewkova

Dysregulation
'\ * Hypogammaglobulinemia
\ + Transitional B cell

I deficiency

*  Memory T cell defidency
* NK cell deficgency

2 * Diminished antibody
|/ response to vacdnes
.~ lymphadenopathy

\\

Pure red cell aplasia

* Cytopenias
Bone marrow failure

Evapén <1 €touc (24%),

<10 etwv (77%)
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AeppotoAoyikec BAABEC

Livedo pe
Sdepuatika olidla
TUmou olwdoug

noAvaptnptitidac

Barron KS et al. Front Immunol. 2022 Jan 10;12:811473
Hashkes, Laxer, Simon (eds). Textbook of Autoinflammation, Springer, 2019

Livedo racemosa



Ayyelaka eykepalika emetcodla

AyopL 4 eTwv

* Eudavion oeg madikn
nAlkia, >1 emelcodla
— 2tn oepa tou NIH péon
NALKio TipwTou emelcodiou

Ta 6,5 £tn (0,4-21 £€1n)

— loxauuika: mupnveg MNoudi 2 eTwV & 5 PNVAV 1 piva apydtepa
geykepalouv, oTEAEXOC,
napeykepoAida

*  JMOVIOTEPQ QLULOPPAYLKA

(ayyelakn euBpavototnTa)

Barron KS et al. Front Immunol. 2022 Jan
10;12:811473 Napeyxvpomkn oyoppayia  Alpoppaytafaoc. yoyyAiwv




AAAEC OYVELOKEC SLOTAPAXEC

AYYELOKEC AAAOLWOELG LECEVTEPLWV AYYELWV
TuTtou olwdoug aptnptitdog

—  Evrtepka éudpakta, alpoppayia
Nedpikd Eudpakta, Aeukwpatoupia, AY
YTAnvopEeyaAia, oANVIKA EpudpaKkTta
HratopeyaAia, ivwon moatog, muAaia

UTIEPTOON

MuokapSlonaBela
Muoottida

MNepldepikn aptnplonabela



AAAEC eKONAWOELC

AVOGCOQVETIAPKELO ALLOTOAOYLKEC SLOTAPOXES

XapnAd enineda avocoodatpvwy *  Avauia
— KaBapn amAaotiki avortuio

(18G, 1gA, 1gM) — Avauuia xpoviag vocou
ﬂ't(x))(lﬁ OLVT'LGpOLOF] ota ELJ.BC')MOL ° OUGETEPOT[EV(.Q.
XopnAn avaloyia B-kuttapwv «  Aepdonevia
HVIHNG *  OpopPormevia
XapunAn avadoyia T-KUTTAPWVY ¢ Maykuttapornevia
HVARNG

*  MTO: ATtO UTTEPKUTTOPLKOC WC

XaunAn avaloyia NK kuttapwv UTTOKUTTOPLKOG Xwpic SuomAaoia

XapnAot titAot ANA (~30%) KalL Ywpic KakonBeLa

Barron KS et al. Front Immunol. 2022 Jan 10;12:811473



Aldyvwon

, , e XopnAa enimeda ADA-2
* AocOevelc pe eykePaALKO

opoU
* Eupnuoata ayyetitidag
* Aviyvevon maboyovou

e  ALLATOAOYLKEC SLOTOPOAXEC , ,
VEVETIKNG aAAayn¢

Barron KS et al. Front Immunol. 2022 Jan 10;12:811473
Hashkes, Laxer, Simon (eds). Textbook of Autoinflammation, Springer, 2019



Oepamneio DADA-2

Anti-TNFa

—  Melwon enintwong ayyelokwyv enelcodiwv
— Melwon tng ouotnuatikng dAsypovne, deppatikwy e€avOnuatwy, ehaotoypadiag Nmatog

—  Emovn Twv oatoAoyLkwy SLotapoXwV Kol TG UTIOYOU OO ALPLVOLULOG
MeTOUOOYEVUON ALUOTIOLNTIKWY KUTTAPWV
OL petayyioelg MAAOUATOC WC LECO UTtoKATAoTAONC TG ADA-2 Sev ival

QTIOTEAECATLKEC

H mpooBnkn avtlatponeTaAlaKwV/avTIOpoUBWTIKWY TIPETEL VAL YLVEL LETA
TIPOOEKTIKA EKTLUNON TOU tpoodokwpevou odelouc, Sedopévng TG
QYYELAKNC EVOPAVOTOTNTAC KAl TNG TAONC TIPOC AUTOUATEC EVOOKPOVIAKEC

OLLOPPAYLEC

Barron KS et al. Front Immunol. 2022 Jan 10;12:811473



Patients [24 / 58]

Anti-TNF: Pre-Treatment,
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Letters to the Editors

Intracranial calcification in
systemic lupus erythematosus:
a rare condition that needs
more .‘alttenl:ionrl
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Familial systemic lupus erythematosus

associated with a loss-of-function mutation
in TRPC6

1 2 3
e
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Chen D, Yin H, Zhang L, et al. Ann Rheum Dis Published Online First: 21 March 2023



ZUMTTEPACLOTOL

NEeg petaAAAgeLg koL oxeTi{opevol datvoturmol avayvwpilovial oOAoEva oTa LOPLOKA LOVOTIATLO TTOU
puBuilouv tn dAeypovn

—  Ivtepdepovwv tuTOU |

— NFkB...
H peAETN TwV GALVOTUTIWY KOL TWV HOPLAKWY HNXAVIOUWY LAC ETILTPEMOUV VO KATOVONOOULE
KAAUTEPO TOUC UNXAVLIOUOUG TNEG PAEYOVAC OL omoioL euBUvovTaL KAl yla Ta TILo cuvhon

rtoAuyovidlakad pAeypovwdn voorpoata ano to o. Behcet wg to ZEA

Av kal ol vtepdepovornabeteg, n HA20 n DADA-2 (kat dAAeG voool Ttou low¢ avakaAugpOouv)
ekdnAwvovtal o€ TTOAU pLKP NAKia, uTtAPXEL TIOLKIAN SlamepatoTNTA: EVOEXOUEVWE NTILOTEPEG
Hop®dEC N OYPLUNG EVapENG TTEPUTTWOELG VO UTIAPXOUV OE 0.0BeVEIC >16 eTwv Tou BAETOUV oL

PeupatoAoyol

Amauteitot KaAr LEAETN TOU PALVOTUTIOU KOl TOU OLKOYEVELAKOU LOTOPLKOU KOl (0WG AEITOUPYLKEG

Sokipaoieg a’ ypappng, mplv IntnBet £vag Kot To SuVOTO OTOXEUUEVOC YEVETIKOC EAEYXOG
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