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& Familial Mediterranean Fever

@ © 1997 Nature Publishing Group httpz//www.nature.com/naturegenetics R
article

A candidate gene for familial
Mediterranean fever

The French FMF Consortium

Familial Mediterranean fever (FMF) is an autosomal recessive disorder characterized by attacks of fever and serositis. In
this paper, we define a minimal co-segregating region of 60 kb containing the FMF gene (MEFV) and identify four
different transcript units within this region. One of these transcripts encodes a new protein {(marenostrin) related to the
ret-finger protein and to butyrophilin. Four conservative missense variations co-segregating with FMF have been found
within the MEFV candidate gene in 85% of the carrier chromosomes. These variations, which duster at the carboxy
terminal domain of the protein, were not present in 308 control chromosomes, including 162 validated non-carriers. We
therefore propose that the sequence alterations in the marenostrin protein are responsible for the FMF disease.

Cell, Vol. 90, 797-807, August 22, 1997, Copyright ©1997 by Cell Press

Ancient Missense Mutations in a New Member
of the RoRet Gene Family Are Likely to Cause
Familial Mediterranean Fever
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Familial Hibernian Fever
(TNF Reseptor Associated Periodic Syndrome)

Hull et al. Medicine 2002; 81: 349-68




& Autoinflammatory Disorders

Cell, Vol. 97, 133-144, April 2, 1999, Copyright ©1999 by Cell Press

Germline Mutations in the Extracellular Domains
of the 55 kDa TNF Receptor, TNFR1, Define a Family
of Dominantly Inherited Autoinflammatory Syndromes

The autosomal dominant periodic fevers therefore
represent a class of human disease shown to be caused

by mutations in TNF receptors. Autoantibodies are not * An emerging faml/y Of C/iniCGI
a general feature of these illnesses or the recessively disorders Characterized by

inherited FMF, and for this reason the term autoinflam-
matory is preferable to autoimmune in describing these
disorders. Variation in ethnic background, pattern of

cutaneous involvement, and presence of systemic amy- ® epiSOdeS Of Seemingly
loidosis have created uncertainty about the etiology and k d . ﬂ .
classification of the dominantly inherited periodic fevers. un p rovoked intfiamm at'O N

* without high-titer
autoantibodies or antigen-
specific T lymphocytes

* inborn errors of the innate
immune system



& NLRP3 Associated Autoinflammatory Disorder

Aksentijevich et al. Arthritis Rheum 2002; 46: 3340-8 Goldbach-Mansky et al. NEJM 2006; 355: 581-92

FCAS




& Monogenic Autoinflammatory Disorders

e Autosomal recessive
e Familial Mediterranean fever

* Hyper-IgD and periodic fever syndrome (HIDS)

» Deficiency of IL-1 receptor antagonist (DIRA), Deficiency of IL-36 receptor
antagonist (DITRA), Deficiency of ADA2 (DADA2), mutations affecting
LPIN2, PSMB8 (JMP/NNS/CANDLE), SLC29A3 (H syndrome), IL10RA,
IL1ORB, RIPK1 deficiency, ...

e Autosomal dominant

* TNF receptor-associated periodic syndrome (TRAPS)

* Cryopyrin-associated periodic syndrome
* Muckle-Wells syndrome
* Familial cold urticaria syndrome (FCAS)
* Neonatal onset multisystem inflammatory disorder (NOMID or CINCA)

» Others: PAPA (pyojenic arthritis, pyoderma gangrenosum and acne) syndrome,
Blau syndrome, mutations affecting CARD14 (PSORS2), NLRP12 (NAPS12),
PLCG2 (APLAID), SH3BP2 (Cherubism), TMEM173 (SAVI), cleavage-resistant
RIPK1 induced autoinflammatory disorder (CRIA), ...



& Autoinflammatory Disorders

e Episodes of seemingly unprovoked inflammation
— Vaccinations, infections, trauma, cold, exercise, stress, ...

* Lack of obvious (primary) autoimmune pathology
— High titer pathogenic autoantibodies, and
— Antigen-specific autoreactive T cells in some patients (secondary)
— T cell activation
— Polyclonal hypergammaglobulinemia

Clinical disorders marked by

 abnormally increased inflammation

* mediated predominantly by the cells and molecules
of the innate immune system

* with a significant host predisposition.

Kastner et al. Cell 2010;140:784-90.



& Autoinflammatory Disorders

e Autoinflammatory disorders

 Abnormally increased inflammation mediated
predominantly by the cells and molecules of the innate
iImmune system

e Autoinflammatory disorders with autoimmune
features

* Interferonopathies, ...

e Autoinflammatory disorders with features of
immunodeficiency

* PLCG2 associated antibody deficiency and immune
dysregulation (PLAID), DADA2, RIPK1 deficiency, ...



§ Autoinflammatory Disorders

* Inflammasomopathies

a Autoinhibited NLR protein

[caRbor o] ]

b Mutated NLR protein

Loss-of-function
‘in autoinhibition
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Gain-of-function
inoligomerization

Loss-of-function
in autoinhibition

Inflammation and pyroptosis

Pyrin-associated autoinflammatory diseases
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Aksentijevich I, Schnappauf O. Nat Rev Rheumatol 2021;17:405-25.



§ Autoinflammato

* Inflammasomopathies

a Autoinhibited NLR protein
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®Psoriasis susceptibilty
e Atopic dermatitis
oPityriasis rubra pilaris

Aksentijevich I, Schnappauf O. Nat Rev Rheumatol 2021;17:405-25.



§ Autoinflammatory Disorders

* Inflammasomopathies

a Autoinhibited NLR protein

[caRbor o] ]

b Mutated NLR protein

Loss-of-function Gain-of-function Loss-of-function
in autoinhibition inoligomerization ‘in autoinhibition

[T I1]

Inflammation and pyroptosis

Inactive state

Active state

wipP

Inflammatory actinopathies

WRC

WH1

WASP

| CL Disease-associated variants

Inflammasome-mediated sensing

Aksentijevich I, Schnappauf O. Nat Rev Rheumatol 2021;17:405-25.



§ Autoinflammatory Disorders

Interferonopathies
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Aksentijevich I, Schnappauf O. Nat Rev Rheumatol 2021;17:405-25.

Autoinflammatory diseases
associated with enzyme deficiencies
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ORIGINAL ARTICLE

Human Inbom Errors of Immunity: 2019 Update
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Vila. Auto-inflammatory disorders

Vilb. Auto-inflammatory disorders

Recurrent inflammation
Recurment fever

Syste mic inflammation with urticaria rash

Others

Sterile inflammation ( skin / bone [ joints )

Typel Interferonopathies

Familial Mediterranean Fever (FMIF) *
MEFV. AR of AD (U sually M6 ded vaniant)

DA 14 days FAL : Variabde.

Polyseroditis, Abdominal pain, Arthiins,
Amvdoidesis.  Ergsipelaslike  erythema
Predisposes. to vasculits and in flammatorny
bowel disease .

Colchiciner sponsive ++.

Familial Cold Autoin flammatory S ynd rome (CAPS) * .
NLEP3, NLRP1Z. AD GOF DA 24-48H

Neon-pruritic wrticaria, arthritis, chills, fever and
leukooytosis sfter cold exposire.

Muckle Welk syndrome (CAPS) * NIRP3. AD GOF.
Ethnic group : Morth Euno pean

Continuous fever. Dften worse in the evenings.
Uticaria, Deafiess (SN HL), Conjunctivits, Amyoidosis.

CANDLE sd {chronic atypical nsutrophilic
e rmatitis with Epedystrophy].

PSMBE AR and AD. Contractures,
|panniculitis, ICC, fevers.

PSMIG2, AR Panni culitis, lipodystraphy,
ATHA

(Ve i PEMES, PEASRS FSMAY o ORI o
e pr cpresien o crurat o iy CANENE prlatretyea by
el ha e sy mrgee | dien, avd A0
rcger ol

| Predominant on the bone / joints || Predominant on the skin

Pyogeni c sterile arthritis, pyoderma
gangr acne |PAPA] synd:
hyperdincemia and hyper-

Bl syndrome. MOD2 ICARD1S ). AD.
Conts A :

Progressive encephalopathy, ICC, Cerebral arophy, HSMG,

e ukadystrophy Thrombocptopenia,  Eevoed  hepotic
incses  Chronic inal fluid (C5F) bymphocytasis

A bcandi -G ouithe nes Sy ndnomes :

TREXI AR-AD (SIE, FCLL ANASEW2A, RNASEH2E ([+5]

calprotectinemia. PSTRIP1 (C28P1). AD Ui, synowitis, Camp
Rash, Cranial neuropathies, 3% dewelop Crobn

DA: Sdays FA: Fomd interval : 46 weelks calitis. Sustained madest 3 te-phase

SAMNDI {+ FOL|, ADART [+85M, 5], IFINI GOF AD {+
SIE, P, SMS), DNASE2

po

Desshruc thve aathritis, Pyaderma CAMPE CARDIS AD. Psoriasis.

COPA defect. COPA. AD
Autoimmune inflamm story arthritis and

Meval onate kinase def* (Hyper 1gD sd).
MVE AR

DA: 3-7 days FA: 1-2 monthly.
Cerdcal adenopathy. Oral  aphtoss

Diarhes. Mevalonste aciduria  during
attacks. Leukooyt oss with high igD levels.

Meonatal onset multsystem inflammatory disease
(MOMID) or chronic infantile neurologic cutaneous. amd
articular syndrome [CINCA) *. NLRPS. AD GOF.

Neonatal onset rash, with continuous fever and
inflammation. Aseptic and chironic meni ngitis, chronic

arthroqathy. Mental retar dation, Sendon mesr sl deasfress.

and Visual lossin some patients

disazee with Th17
dysregulation and autcantibedy production

gangrenosum,  inflammatory  <hin  rash,

Myostis.  Acue-phme msponse dusng | | DITRA. (Deficiency of IL-36 receptor antagorisg.

ip handro-dymlzia with immune dysreguation
|SPENCDI). ACPS.

Shart shture, SP, WL, SEdike auto-immunity (Sjogren’s
syndrame, hypothyraidsm, inflammatry myositis, Raynauds
disease and wiilgol hemolytic anema, thrambocyDpens,
simlatal dysplasia, passih by recu rrent hacterizland wral infections.

NLRCA-MAS |macophage activating
syndrome] . MIR G
AD GOF. Savere anter ocolitis and

attachs IL-36RN_ AR .
Chranic recurrent mubtiocal steomyeits | | L e et Y
and congenital dyse rythropoieticanemia Bl S

(Majeed syndrome | LPINZ. AR pastular psoriass, malaise, and beukocytosis.

DA Fewdays  FA:1-3 / month ADAMIT deficiency ®. ADAMIY . AR

TNF recep tor-associated periodic
symd rome; TRAPS. TNFRSFIA. AD.
DA: 1-3 weeks  FA: Vari able

Prolonged fever. Serosits, rash, Periorbital
edema and con|unctivitis.

Ay loidosis. Joint inflammation.

A20 hapl sinsufficiency TMFAIP3. AD LOF . Arthr algia,
mucosal ulcers, ocular inflammati on.

STING-associated wvasculopathy, infantile-onset. TMEMITY
Skin

Iq-'mml m--‘[ﬂm.

PLAID (PLCg2 associated antibody deficiency and
immune dysregulation), or APLAID*. PLEZG. AD GOF.

Cold Urticaria. Impained hismoral imimunity.

Hypo, Lokl o

tion.

NLRP1 deficiency™. NLRP1. AR.
Dyl B aindd arthiits.

macrophageadivation syndrame (HLH). o ADAZ defidency. CECRL Pobyr nodass,
Triggered by cold sxposure. Chronic recurrent multifocal asteomyelits, | | Early onset diarrhea and skin lesions. Severe earhpanset isch and feves, Lived

severe pain, Eender soft thsue sweling, || Dateremia ) same patients develan hypogammagioh ulinemia
NLRF1 GOF. NLRP1. AD GOF. ian-dependent anemia, o Defective THFa production.

i i disard T disorder.  POLAL
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T e : DIRA (D of the It 1 — e e : r )
Increased IL1B. {Defidency of the Interke ukin _ - P ~

Recepior Antaganist] IL1AN, AR ! e ""“m"‘m"
ALP1 deficiency®. ALP1. AR Continuous infammation. A rome USP1E def*. USPIE TOREH like syndrome.

. TRIM2Z. Neonatal onset of sterile mubtifool
mzd"'f.'::;l;‘:“_ osteamyelitis, perinstiti : = CRAS". OTULIN. AR Pediatric systemic hpus erythematosus. OWASEILY Very
of recurrent fever, Arth early anset SLE, reduced cmmplement bevels, autoantibadies
T-cell lymphoma subcutaneous Cherubism. SHIBP2, lipadystrophy. Denmatitis, diarrhea, Heutrophilia (d=DNA, ANCA), lupus nephritis, hypocomplementemic
4 oo 25
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AP15Y defidency™. APISS. AR

Bone degeneration in jrws Pustular poriss
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TRAPS

Presence of confirmatory TN
and at least one among the
» Duration of episodes >7
» Myalgia.

» Migratory rash.

» Periorbital oedema.

» Relatives affected.

OR

Presence of a not confirmat
genotypet and at /east two
following:

» Duration of episodes >7
» Myalgia.

» Migratory rash.

» Periorbital oedema.

» Relatives affected.

Sensitivity: 0.95
Specificity: 0.99
Accuracy: 0.99

CAPS

Presence of a confirmatory NLRP3

genotype™* and at least one among the

following:

» Urticarial rash.

» Red eye (conjunctivitis, episcleritis,
uveitis).

» Neurosensorial hearing loss.

OR

Presence of not confirmatory NLRP3

genotypet and at least two among the

following:

» Urticarial rash.

» Red eye (conjunctivitis, episcleritis,
uveitis).

» Neurosensorial hearing loss.

Sensitivity: 1
Specificity: 1

. Accuracy: 1

of a confirmatory MVK
* and at /east one among the

pintestinal symptoms.
-al lymphadenitis.
10us stomatitis.

- 0.98
1




IL-1-mediated

Central
nervous
system

Musculo-
skeletal

Other

de Jesus A, et al. Annu Rev Immunol 2015; 33:823-74



Qj Autoinflammatory Disorders - Clinical Features

* Age at the disease onset
e Usually starts during childhood

* Adult patients
* Late diagnosis ?
* Variable expressivity and incomplete penetrance
of disease- causing variants
* Low penetrance variations and combinations
MEFV, MVK, TNFRSF1A, NLRP3, ...
 Atypical features / new disorders
* Somatic variations
* Multifactorial (complex) disorders



Qj’ Familial Mediterranean Fever

Familial Mediterranean Fever

FMF-like
disease

FMF

Multifactorial FMF
(Heterozygous Patient)

MEFV Variations

Pyrin and
inflammatory
disease

Pyrin-associated
autoinflammatory
syndrome

GuUl A. LER (Clin Exp Rheumatol) 2014



Qj FMF and Other Clinical Presentations

* MEFV p.Pro369Ser / p.Arg408GIn

Table 3 Clinical features of symptomatic individuals bearing P369S and R408Q variants in MEFV/ not reaching the Tel-Hashomer criteria

Additional MEFV
Clinical features ariants TNFRSF1A MVK

Patient ID Age at onset Fever Biological
‘PFAPA-like symptoms
980 4 years Y N Aphthous ulcers, pharyngitis, cervical lymphadenopathy. E1480+E1480 Negative Negative
1110 2 years Y N Aphthous ulcers, pharyngitis, cervical lymphadenopathy E1480(+) I591 Negative Negative
1874 1 month Y Y Aphthous ulcers, pharyngitis, cervical lymphadenopat Negative Negative
Predominantly serositis symptoms
1300 6 months Y N Pleuritis, lower limb arthralgia Negative Negative
1688 14 years N Y Pericarditis: tamponade, pleuritis, erysipeloid erythae Negative Negative
1818 12 years Y N Single episode pleuritis
1880 14 years N N Pleuritis, arthralgia, nausea, vomiting
Joint symptoms
83 Adulthood N N Recurrent knee synovitis
945 b years Y \ Arthralgia: upper limb and jaw, abdominal paim, rasth
Uveitis
122 50 years Y Y Panuveitis, inflammatory bowel disease, lethargy

408 20 years N Y Uveitis, dactylitis, abdominal pain
Other
172 30 years N N Unilateral eyelid amyloidosis following conjunctivitis
1569 59 years Y Y Profound fatigue, arthralgia

93 11 years Y N Arthralgia, myalgia, abdominal pain, oral ulcers

1827 35 years Y N Diarrhoea, cervical lymphadenopathy
1879 18 months N N Large joinst arthralgia and myalgia
1883 Infancy N Abdominal discomfort, arthralgia 480

Ryan et al. ARD 2010



(3 TNFRSF1A - TRAPS and Other Clinical Findings

 p.Argl21GIn (R92Q)

Annu Rev Immunol 2009; 27: 621-68

Mutations affecting cystelnes
Functional polymorphisms

C129delins

TNF receptor | |
type 1 E Death domain
L

-29 15 53 54 97 98 128 139 172 183 205 316 a2

Adult onset —— s 0 0 0 e 4 a a

Chronic course T

Chest pain fees— s s
Pharyngitis pesss—— i
Oral aphthosis pee—— 0 p<005: 0 0
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Pericarditis S S

Pleurisy [siosionin 1 0 0 0 D0 DL DL
Abdominal pain e P00l ‘
M]mlgﬂ e ——— Low penetrance mutations High penetrance mutations

Arthralgia e ——— Co
Arthritis p— o pe @05 DD DD LD D
Conjunctivitis e
Periorbital edema femm D ‘

Liver/spleen enlargement jmmmmm o - w0 e

I Low penetrance variants other than R92Q Fatigue oo 0 0 e e e

I High penetrance variants involving cysteine Diarthoea [ ) 0 0 0 0 L n
residues Headache Ll

" High penetrance variants not involving Painful limph nodes e
cysteine residues Bonepainm:@ @ @ ! o0 oDoononoronononononononnonn b m NSAIDs ¥ IL-1 inhibitors

» RO2Q W Colchicine B TNF-a inhibitors

" Unknown m R92Q mal ticoids M IL-6 inhibi

= Other variants

Gaggiano C, et al. Mediators Inflamm. 2020 Aug 7;2020:8562485



Qj’ TNFRSF1A - TRAPS and Other Clinical Findings

Research Article

Clinical Features at Onset and Genetic Characterization of
Pediatric and Adult Patients with TNF-a Receptor—Associated
Periodic Syndrome (TRAPS): A Series of 80 Cases from the
AIDA Network

Adult onset ——— s

d’lmnjc COUTSE M v v v

Chest pain |e—— s

Pharyngitis jem— e
Oral aphthosis ju—— o g <005 0 0
Skin rash S e e e e e

Lymphadenopathy
Pericarditis poimsesimsis ool o D T T T

Conjunctivitis s . 0 0 0 0 0 00

Periorbital edema s« ¢« o 0 0 0 0 0 e e e

Liver/spleen enlargement pmmmmmos © 0 0 0 00

Fatigue s 11Dl nonon i

Hm R92Q)
0 Other variants

Pediatric- onset disease Adult-onset disease
Low Pa""h‘m“ mutations High penetrance mutations
W NSAIDs ¥ IL-1 inhibitors
m Colchicine B TNF-a inhibitors

¥ Glucocorticoids M IL-6 inhibitors

Gaggiano C, et al. Mediators Inflamm. 2020 Aug 7;2020:8562485



Qj’ NLRP3 - CAPS and Other Clinical Findings

 p.GIn703Lys (Q703K veya Q705K)

NOMID/CINCA G307V H358R 43740
06LIE309S
MWSs Q308ey 354D | yya061
L305P| L353P T405P F523L(c>g)
FCU/FCAS E304K |E311K  A3s2) TAI6A  F523Lic>a)
Mutatlons found In R260L D303G) H312P — [T4361,P,N F523C(t>g)

Ta36del

more than one disease R260P p303H

P315L
T348M
G326E

Cryop)rrln PYD NACHT/NBD

6 89 220
Annu Rev Immunol 2009; 27: 621-68

Clinical Characteristics of Patients Carrying the Q703K

Variant OF the NIT RPR (Clone: A 10Nvrear MitlHicontrie
National Clinical and Molecular Phenotypes of Low-Penetrance Variants of NLRP3:

Aldo Nusll, F pragnostic and I 1hcreased Prevalence of N_LRP3 _
Sar igna, Or . B, Kuemmerle Descn Q703_K Variant Amon_g Patients With
smeeneer  AUtoinflammatory Diseases: An
International Multicentric Study



Qj’ NLRP3 - CAPS and Other Clinical Findings

Table 1. Demographic features of the patients at the time of molecular

analysis.

Patient Sex Age at Age al Mutations in NLRP3
set, yrs  Molecul orin Other Genes

Analysis, y

S1 30 41 Q703K

52 45 60 Q03K

S3 22 26 Q703K

sS4 7 11 Q703K

55 F 4 21 Q03K

S6 M 17 25 Q03K

87 F 15 19 Q703K

58 F 57 38 Q03K

59 F 28 28 Q03K

S10 F 57 64 QT03K

S11 M 33 43 Q703K

512 F 10 23 Q03K

S13 F 33 38 Q703K

514 M 15 45 QTO3K

515 M 6 41 QT03K

s16 M 8 8 Q703K

S17 F 1 6 Q703K

518 F 1 8 QT03K

$19 F 1 7 QI03K

520 M 1 9 Q703K

821 F 3 16 Q03K

$22 F 4 7 Q03K

823 M 3 3 Q703K

524 M 1 1 Q703K

825 M 1 1 Q03K

526 M 2 4 T03K-M4061

527 F 29 37 Q703K

528 F 14 16 Q03K

S$29 3 11 QT03K

S30 1 1 Q703K

S31 21 23 Q703K

$32 1 1 Q03K

$33 5 6 703K/VT26A (MEFV)

S34 1 5 Q703K

$35 1 2 Q03K

536 1 1 QTO3K-D303N + V198M

Naselli A, et al. J RM016;43:1093-100.
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TABLE 4 | Comparison table of clinical characteristics between Q703K-positive
vs. -negative uAlD patients.

Q703K+ (n: 12) Q703K- (n: 5) P-value

Median age at onset (years.months) 29 38

Median age at diagnosis 53 5.8

Sex ratio (M/F) 2.31 1/4 0.1189
Positive familial history 2/5
Recurrent Fever
Pharyngitis

Abdominal pain
Meurologic symptoms
Adenopathy

Urticaria

Headache

Myaigia

Arthralgia

Rash

Diarrhea

Conjunctivitis

Oral aphthosis
Disease Complications

ey
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0.5147

0.5147

0.0525

0.2841
0.0525
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“severe protemnuna in the context of chronic glomerulonsphts.

Theodoropoulou K, et al. Front Immunol. 2020 May 14;11:877.



Qj Low Penetrance Variants

* Recurrent inflammatory attacks starting during
childhood or adulthood

— Fever, fatigue
— Arthralgia/myalgia

— Aphthous stomatitis / cervical lymphadenopathy

— Pericarditis

— Arthritis, uveitis, vasculitis, rash, ...



Qj’ Complex Autoinflammatory Disorders

e Yans Y

D o

Monogenic Complex Mixed Pattern Monogenic
autoinflammatory autoinflammatory Disorders autoimmune autoimmune
disorders disorders disorders disorders
FMF AOSD Behget syndrome Rheumatoid arthritis ALPS
PAAND Schnitzler syndrome Reactive arthritis PBC IPEX
TRAPS PFAPA Psoriasis SLE APECED
CAPS IRP Ankylosing spondylitis Myasthenia Gravis
NLRP12-AD SAPHO ANCA-associated
DADA2 cp/uc vasculitis
HA20 Gout

- y € y € y € y € 4

Betrains A, et al. Autoimmun Rev 2021;20:102774



Qj Recurrent Acute Pericarditis

* Acquired autoinflammatory disorder

Box 1 Major causes of pericarditis

Idiopathic
Malignancy

Post-cardiac injury syndrome
» Post-myocardial infarction
» Post-pericardiotomy

» Post-traumatic

Infectious diseases

» Viral, including HIV

» Bacterial and mycobacterial
» Fungal

Radiation

Systemic disorders
» Connective tissue diseases
— Systemic lupus erythematosus
— Rheumatoid arthritis
— Systemic sclerosis
— Sjdgren’s syndrome
— Myositis
» Granulomatous diseases
— Sarcoidosis
» Vasculitis
— Behcet syndrome
— Small vessels: eosinophilic granulomatosis with
polyangiitis, granulomatosis with polyangiitis
— Medium-sized vessels: polyarteritis nodosa, Kawasaki
disease
» Autoinflammatory diseases
— Familial Mediterranean fever
— Tumour necrosis factor receptor 1-associated periodic
syndrome

\
Il
/A

/

R‘ T lymphocytes

Anakinra
|— ( Canakinumab / \
Rilonacept

Pericardium damage

Corticosteroids

[ Pericardial antigens released ]

\ [ Antigen presenting cells ]

Auto- Cytokines :
antibodies : IL6, IL8,
AHA, AIDA IFNy

Adaptative immune system

Acute pericarditis
- Pericardial pain
- Pericardial friction rub
- ECG changes
- Pericardial effusion
- Elevation of CRP

Free interval of 4-6 weeks

Recurrent pericarditis
Pericardial pain + 2 1 sign among :
- Fever
- Pericardial friction rub
- ECG changes
- Pericardial effusion
- Biomarkers of inflammation

Cacoub P, Marques C. Heart 2020;106:1046—-1051.




Qj Complex Autoinflammatory Disorders

* Recurrent pericarditis
* Syndrome of Undifferentiated Recurrent Fever (SURF)

Broderick L, Hoffman HM. J Allergy Clin Immunol 2020
Papa et al. J Clin Med 2021
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Figure 6 Clinical manifestations of SURF patients reported by at lkeast two studies of Table 2. SURE syndromse of

undifferentiated recurment fever.
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& Adult Autoinflammatory Disorders

* Low penetrant variants and combinations...
— MEFV, MVK, TNFRSF1A, NLRP3, ...

e Multifactorial (complex) disorders

e Somatic variations
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Genetil k varyasyon ve
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PERIPHERAL BLOOD AND

MARROW FINDINGS

2

?

Macrocytic anemia
Lymphopenia

Monocytopenia

Cytoplasmic
vacuoles

Hypercellular
marrow

Increased M:E ratio
Dysplasia

Decreased B cell
precursors

_.- HEMATOLOGIC DIAGNOSES
Myelodysplastic
syndrome
i\ Plasma cell
o\ neoplasm
\ , , Thrombosis

@ [\ 2. RHEUMATOLOGIC DIAGNOSES

. Relapsing polychondritis
" Sweet's syndrome
Polyarteritis nodosa
Giant-cell arteritis

Figure was created using Biorender.com

Obiorah IE, et al. Blood Adv 2021

Elevated APR

Hematologic abnormalities
(macrocytic anemia,
thrombocytopenia, lymphopenia,
multiple myeloma, MDS)

more frequent in VEXAS-RP

A decision tree algorithm:
Male sex,

MCV >100 fl,

PLT <200,000/¢l

VEXAS-RP vs RP
100% sensitivity
96% specificity

Ferrada M. Arthritis Rheumatol 2021; 73:1886-95



* Genetic diagnosis is the gold standard
— Sanger sequencing for selected genes/exons

— Next generation sequencing for several genes involved in
hereditary autoinflammatory disorders
* Deep sequencing
— Somatic mosaicism
* Cellular sources (peripheral blood, buccal mucosa, tissue, ...)

— Whole exome / whole genome sequencing

— Functional importance of the variants

* Benign, likely benign, likely pathogenic, pathogenic, variant of
uncertain significance



{5 Diagnosis
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exon 10
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exon 10
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c.2042C>T
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# Treatment Approaches

 Tailored to the pathogenic pathways and disease severity
e Symptomatic treatments: NSAIDs, glucocorticoids

* Targeted treatments for inflammasomopathies
* Colchicine
 Documented efficacy in FMF

* May show some efficacy in other conditions
associated with low penetrant variants

e [L-1 inhibitors
* Anakinra, canakinumab, rilonacept, ...
 Novel NLRP3 inhibitors?



# Treatment Approaches — IL-1 Blockade
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# Treatment Approaches

* Tailored to the pathogenic pathways and disease severity
e Symptomatic treatments: NSAIDs, glucocorticoids

* Targeted treatments for interferonopathies
 Jak inhibitors
 Baricitinib, tofacitinib, ...



/’ Treatment Approaches — Jak Inhibitors

* Inhibition of interferon signaling by Jakinibs in interferonopathies

Before treatment After treatment
49 months
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* L v
g wef-}ks Time on
E'a‘fgrg‘e preoptimal doses’ Ongoing
data (175.8 + 137.0 days)
-3 30umonths
Phase 1 Phase 2 Phase 3 Phase 4 : c
B
2.0 o oy ==
Daily diary dose 2 08 —

@ 2 Corticosteroid dose

S 1.5 z

@ 3_06

= e 7

3 1.0 €304

= S

= 2 =S 26 months
3 g8E 0.2

205, a

s =

. : a9 ol , . .
Baseline Preoptimal Optimal 90 days Baseline Preoptimal Optimal 90 days
baricitinib baricitinib before baricitinib baricitinib before
dose dose last study dose dose last study
wisit visit

J Clin Invest 2018;128:3041-3052




# Treatment Approaches

* Tailored to the pathogenic pathways and disease severity
* Targeted treatments for DADA2
* Anti-TNF agents
* Bone marrow transplantation

@ Deficiency of adenosine deaminase 2
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& Autoinflammatory Disorders

 Episodes of seemingly unprovoked inflammation
— Vaccinations, infections, trauma, cold, exercise, stress, ...

e Lack of obvious (primary) autoimmune pathology
— High titer pathogenic autoantibodies, and
— Antigen-specific autoreactive T cells in some patients (secondary)
— Tcell activation
— Polyclonal hypergammaglobulinemia

Clinical disorders marked by
* abnormally increased inflammation

* mediated predominantly by the cells and molecules of the
Innate immune system

* with a significant host predisposition

Kastner et al. Cell 2010;140:784-90.



