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Fiebre Mediterranea Familiar
huevas perspectivas
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Unwersnun

Enfermedades autoinflamatorias (EAI) raras LaFe

Las EAI raras afectan tanto a pacientes

muy jévenes como a adultos’

-209%
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[1Ageat diagnosis
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Hasta 8.500 pacientes reciben un
tratamiento inadecuado en Europa

i Politécnic

de los paclentes

no se ha identificado

la enfermedad o no han
reclbldo un diagnéstico
adecuado’
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1. http://www.orpha.net/consor/cgi-bin/index.php?Ing=IT; 2. Toplak N, et al. Ann Rheum Dis. 2012; 71: 1.177-1.182.
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DIAGNOSTICAR A LOS PACIENTES CON FMF

REVIEW

el Update in familial Mediterranean fever

Seza Ozen
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The NEW ENGLAND JOURNAL of MEDICINE

REVIEW ARTICLE H

Elizabeth G. Phimister, Ph.D., Editor

Classification, Ontology, and Precision
Medicine

Melissa A. Haendel, Ph.D., Christopher G. Chute, M.D., Dr.P.H.,
and Peter N. Robinson, M.D.

™NEMGL ] MED 379:15 ME]M. ORG OQCTOBER 11, 2018
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DIAGNOSTICAR A LOS PACIENTES CON FMF

LELKEMIA & LYMPHOMA .
2019, VOL. 60, NO. B, 2091-2093 c Taylor & Francis
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LETTER TO THE EDITOR T Ghech tof et |

The application of precision medicine in diagnosing familial
Mediterranean fever

Shannon Glynn®, Steven Lipkin®, Tuo Zhang®~<, Andrea Sboner™%*%, Olivier Elemento®”, Koen Van Besien®*

and Himisha Beltran®®™

"Déepartment of MEL:IH::EHE, Weill Cornell Medicine, New York, NY, USA; h:ﬂl‘jl'j and Isael Enpglfant:ler Institute far Predsion Medicne,
Mew Yaork, MY, USA; “Department of Microbiology and Immunology, Mew York, NY, LUSA; DEpamm of Pathology and Eaboratory
Medicine, Weill Cornell Medicine, New York, NY, LUISA; Sinstitute for Computational Biomedicine, Weill Comell Medicine, New York,
MY, USA; "Department of Medical Oncology, Dana Farber Cancer Institute, Boston, MA, USA



Chest pain Abdominal pain +++

Arthralgia

Fever

/"".'lli .I

Erysipela-like erythema '!_' {

Gal LS
Not rare Amyloidosis
Ocular involvment

k‘-,,'i"/Peri orbitar cedema, pain, conjanctivitis

Abdominal Pa\ k’\ Cervical adenopathy
T\

A

i Y
||-'. | |||J

Migratory rash

Arthromyalgia

Possible amyloidosis

Cerebral inflammation
Aseptic meningitis
Hearing loss
Cold-induced urticaria [ .
+++ [
.I .'|| -!|\ |
Abdominal pain """"""_ I\

""'.i'| i lki

Ocular involvment
Conjonctivitis, uveitis

v/ Arthromyalgia --.._.'. fll 'f
Fever il |

VL
i .I N
& b

Possible amvloidosis

Cutaneous

involvement
Aphtosis, rash

,‘. ,j.‘*—--_.thaurnlogic involvement
\Wfadaches moad disorders
l | = Lymphadenopathies +++
- |
il ',

Articular and

Abdominal muscular signs ++

i (
involvement +++ I|| \t-l.'

\ f

]

|
J

||
‘H-:J I.:Ln-"

Very rare amyloidosis

Georgin-Lavialle S, et al. Autoinflammatory diseases: State of the art. Presse Med. (2019), https://doi.org/ 10.1016/j.Ipm.2018.12.003
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Review Article

The classification, genetic diagnosis and modelling
of monogenic autoinflammatory disorders

Fiona Moghaddas'? and Seth L. Masters'®

! Inftammiston Divioion, The Waier end Eizs Hall Instiuie of Medical Research, Parkvite, Austasa ‘Dapartmient of Modical Bicicgy, Tha University of Mslbourne: Parkydile,
Alstralia

‘Correspondance: Hmmﬁnm&mﬁ_ﬂ-yﬁ



Tel-Hashomer criteria Yalcinkaya-Ozen criteria

Major criteria

1- Recurrent febrile episodes with serosi- 1- Fever (Axillary temperature of >38 °C,
tis (peritonitis, synovitis or pleuritis) 6—72 h of duration, >3 attacks)

2- Amyloidosis of AA type without a 2- Abdominal pain (6—72 h of duration,
predisposing disease >3 attacks)

3- Favorable response to regular colchi- 3- Chest pain (6—72 h of duration,
cine freatment >3 attacks)

Minor criteria 4- Arthritis (6—72 h of duration,

1- Recurrent febrile episodes >3 attacks, oligoarthritis)

2- FMF in a first-degree relative 5- Family history of FMF

3- Erysipelas-like erythema

>2 major or 1 major+2 minor criteria >2 criteria

Pras M. Scand J Rheumatol 1998;27:92/7 Yalcinkaya F, et al. Rheumatology2009;48(4):395-8.



Hospital Fe
Universitari

CRITERIOS DE CLASIFICACION EN LA FMF oo

Performance of the new ‘Eurofever/PRINTO classification criteria’ in FMF
patients

Erdal Sag™', Dilara Demirel™', Selcan Demir?, Erdal Atalay®, Ummusen Akca?, Yelda Bilginer?,
Seza Ozen™”*

 Division of Pediatric Rheumatology, Department of Pediatrics, Hacettepe University, Ankara, Turkey
b Department of Pediatrics, Hacettepe University Faculty of Medicine, Ankara, Turkey

Seminars in Arthritis and Rheumatism 2019




Confirmacién de presencia de genotipo MEFV
y al menos 1 de los siguientes sintomas:

NO confirmacion de presencia de genotipo
MEFV y al menos 2 de los siguientes sintomas:

Presencia:

Que se cumplan y Etnia mediterranea oriental
los siguientes Episodios de 1-3 dias
criterios, al Artritis
menos 6 de 9: Dolor en el pecho

Dolor abdominal

Episodios de 1-3 dias
Artritis

Dolor toracico

Dolor abdominal

Ausencia:

Estomatitis aftosa

Erupcion tipo urticaria
Erupcion maculopapular
Ganglios linfaticos dolorosos

Gattorno M et al. AnnRheum Dis 2019;78:1025-32.



Sensibilidad y especificidad en los diferentes criterios de clasificacion

Misclassified

cases (number)

ofever/PRINTO criteris 4 2167 0 /8 % C
Tel Hashomer criteria 134/151 (88.7% 76/82 (92.6% 3
Yalcinkaya—Ozen criteria 141/151 (934%) 69/82 (84.1%)

Sensibilidad y especificidad en los diferentes criterios basado en los diferentes genotipos

Eurofever/PRINTOJ § Tel Hashomer} § Yalcinkaya—Ozen
criteria criteria criteria

Biallelic exon 10 87/87 (100%) 76/87 (87.4%) 82 (94.2%)

mutations (n=87)
Heterozygote exon 30/34 (88.2%) 32/34 (94.1%) 32/34 (94.1%)
10 mutations
n=34




Datos clinicos a tener en cuenta para el diagnostico FMF

Historia clinica / Historia familiar / Etnia

Diario de fiebre/sintomas—
AIDAI, VAS del paciente

Patron sintomas clinicos
Exploracion fisica, VAS del médico

Examenes de laboratorio: Hemograma, Estudio /

hepatico, renal, VSG, PCR, SAA,

Marcadores inflamatorios

Examenes orientados a los sintomas:

Audiogramas, Oftalmolgia, MRI, Rx, Ultrasonidos







The NEW ENGLAND JOURNAL of MEDICINE

REVIEW ARTICLE

FRONTIERS IN MEDICINE

Next-Generation Sequencing to Diagnose
Suspected Genetic Disorders

Pavid R. Adams, M.D., Ph.3., and Christine M. Eng, M.D

N ENGLJ MED 379;14 NEJM.ORG OCTOBER 4, 2018



Comparison Chart of Systemic Autoinflammatory Diseases (SAID)
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The expanding pathways of
autoinflammation: a lesson from
the first 100 genes related to
autoinflammatory
manifestations

Riccardo Papa™*, Paolo Picco” and Marco Gattorno®

*Autoinflammatory Diseases and Immunodeficiencies Centre, IR CCS Istituto Giannina Gaslini, Genova, GE,
Italy

Advances in Protein Chemistre and Structural Biology 2020
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Timeline of monogenic autoinflammatory disorder discovery and genetic sequencing
technique used




Assessment Categories Used by the
— American Coll f Medical
Reference = AcTcCTGAlGGAGAAG... MEREAN Lo eER ol occa
DNA Genetics and Genomics:
CCTGTGGAGAAG 1. Pathogenic
Aligned| CTCCTGTIGGAGA 2. Likely pathogenic
reads CTGTIGGAGAAG _®< 3. Variant of unknown significance
CCT G;TF GA 4. LikEh’ benign
— — 5. Benign




MEFV gene
~14.6 kb

Pyrin protein
781 amino acids

Interaction
partners

El gen MEFV tiene 10 exones y hay mas de 370 variantes identificadas hasta la fecha

11] 2

GEN MEFV

Chromosome 16
16p13.3

i317bp 633bp 96bp  231bp", 23bp  116bp

S242R
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Schnappauf et al. Frontiers in Immunology 2019
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1997 Familial Mediterranean fever
INFEVERS » Pubmed
) —» | NCBI —» 57 mutations 04| |
299 variants OMIM e
KE05R
S179N -
31?!:1? 4 ﬁgﬂ"]
T1771
S167D i
51661 A1V EGBSK
b1 soey o
e = s o,
E1480H Fa7aL MBSO Ga e AT61H
5141 T2ETM - H478Y GBETBE AT445
. L1160P T2671 - E47aK SETEN VT26A
r S108R R241K RB53H V72oM
A1DSE 5917  E632S 1720M
Exons

¥ i1 L — 08— g :
231bp 23bp 116bp 33bp 33bpp 1,667bp

| |
k PRYSPRY domain (aa 597-776)

4]
96bp

317bp 633bp 350bp

Patogénesis de la inflamacion Cambios en la compresion genética y ambiental

Variacion del fenotipo
Cambios en los criterios de clasificacion



RECOMENDACIONES PARA EL DIAGNOSTICO GENETICO PARA LA FMF

1. FMF is a clinical diagnosis, which can be supported but not excluded by genetic testing

2. Consider patients homozygous for M694V at risk of developing, with very high probability, a severe phenotype

3. FMF patients carrying two of the common mutated alleles (homozygotes or compound heterozygotes), especially for
M694V mutation or mutations at position 680 to 694 on exon 10, must be considered at risk of having a more severe
disease

4, The E148Q variant is common, of unknown pathogenic significance and, as the only MEFV variant, does not support
the diagnosis of FMF

5. Patients homozygous for M694V mutation are at risk of early onset disease

6. Individuals homozygous for M694V who are not reporting symptoms should be evaluated and followed closely in
order to consider therapy

7. For individuals with two pathogenic mutations for FMF who do not report symptoms, if there are risk factors for AA
amyloidosis (such as the country, family history and persistently elevated inflammatory markers, particularly serum
amyloid A protein), close follow-up should be started and treatment considered

8. Consultation with an autoinflammatory disease specialist may be helpful in order to aid in the indication and
interpretation of the genetic testing and diagnosis

Giancane G, et al. Ann Rheum Dis 2015;74:635-641.



VARIANTES DEL GEN MEFV

Benign Likely benign VUS Likely pathogenic Pathogenic
D102D R75Q E148Q) S208T M680IG>C
G138G P115T P369S F479L M680I G>A
R202Q) G304R H478Y M680OL M694V
R314R A317T G678E [1692DEL M6941
E474E A457V Te6811 M694L V726A
D510D [591M 1720M K695R R761H
P588P V690L V722M K695N FA97L
S675N 1772V A744S R761H K695R

! Infevers (2020).

MEFV sequence variants [online]. Website https://infevers.umai-montpellier.fr/web/

search.php?n=1 [accessed 30 May 2020].

Solo el 60% de los pacientes tienen 2 mutaciones (30% tienen 1y 10% tienen 0)

Bilge Y, et al. J Medical Sciences 2019

Abdurrahman T, Lachmann H. J Medical Sciences 2020




Recomendaciones para el escrining e interpretacion de las variantes del gen MEFV

Pathogenic mutations in exon 10 Classical FMF

p.E148Q, p.L110P, p.P369S Frequent VUS, often allelic (complex alleles)

p.P373L, p.H478Y, p.M694del, p.T577 Sometimes associated with dominant FMF-like transmission
p.P373L, p.H478Y, p.M694del, p.T577 Associated with dominant transmission (neutrophilic dermatosi

dodified with permission from [4%]. FMF, familial Mediterrangfn fever; VUS, variant§ unknown significance.

Ozen S. Curr Opin Rheumatol 2021, 33:398-402;2021
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Research paper

Genotype-phenotype correlation in FMF patients: A *non classic” recessive @mmk
autosomal or “atypical” dominant autosomal inheritance?

. V. Procopio™', S. Manti™*', G. Bianco®, G. Conti’, A. Romeo", F. Maimone®, T. Arrigo”®,
M.C. Cutrupi”, C. Salpietro”, C. Cuppari®

“ Department of Peditrics, Unit of Pediatric Genetics and Frpmemology, University of Messing Messing, Tufy
"'qummﬁ: of Pedinmric Scences. Uni of Pedionric Nephroloyy ond Rbeumomlogy, Universiny of Mesdna, Messina, Foly

. Lack of clear and univocal genotype-phenotype correlation in Familial Mediterranean Fever
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La FMF UNA ENFERMEDAD MONOGENICA CON DISTINTAS EXPRESIONES

* Hete edad

* Pacie otipo pero
grave sin penetrancia

* Varia lerto

* Ento

Ozen S. Curr Opin Rheumatol 2021, 33:398-402;2021
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| FACTORES DE RIESGO inflamatorios o especificos de la enfermedad

LA EPIGENETICA EN LA FMF

* Los ARNmi
o ¢Podemo
geneéticas
o ¢Pueden
o ¢Pueden
enferme
o ¢Pueden
moderad

ntificar sus dianas

3ficas?
otos manifiestan la

cientes con un cuadro

Sesa Ozen. ISSAID 2019



LA EPIGENETICA EN LA FMF

Rheumatotogy Intemational Rh e u m ato I Ogy Received: 20 March 2020 Revised: 2 July 2020 Accepted: 14 July 2020

https://doi.org/10.1007/500296-020-045414 e DO 10,4141 /jemm 15701

OBSERVATIONAL RESEARCH ,@) ORIGINAL ARTICLE

Check for
Updates

Genome sequencing unveils mutational landscape of the
familial Mediterranean fever: Potential implications of IL33/
ST2 signalling

Altered expression of apoptosis-related, circulating cell-free miRNAs
in children with familial Mediterranean fever: a cross-sectional study

§ 1 . " 3 T e W BB . 2
Emin Murat Karpuzoglu' - Rabia Miray Kisla Ekinci” - Sibel Balci - Atil Bisgin” - Mustafa Yilmaz Meenalishilmar | dndreMegarbane®® | JjiexanShac™® | MajechSyed® |

Eliane Chouery’ | Elbay Aliyev® | Puthen Jithesh® | Ramzi Temanni® | Issam Mansour®

Received: 24 December 2019/ Accepted: 23 February 2020 . .
i ! Lotfi Chouchane®>® | Aouatef Ismail Chouchane®

© Springer-Verlag GmbH Germany, part of Springer Nature 2020

‘W) Check for updates |

OPEN Familial Mediterranean
fever-related miR-197-3p targets
IL1IR1 gene and modulates
inflammation in monocytes
and synovial fibroblasts

Yeliz Z. Akkaya-Ulum®?, Tayfun Hilmi Akbaba?, Zeynep Tavukcuoglu?, Jae Jin Chae?,
EnginYilmaz?, Seza Ozen* & Banu Balci-Peynircioglu*™

(2021) 11:685 | https://doi.org/10.1038/s41598-020-80097-4. nature research



https://doi.org/10.1038/s41598-020-80097-4

MICROBIOTA Y ACTIVIDAD CLINICA DE LA FMF

HEALTH = MICROBIOME =~ ) DISEASE

Metabolic functions
= Chol i and glucose h by bile
acid transformation
* Energy by ferr ion of non-ds
dietary polysaccharides and mucus Stomach
. Pmducmn ofvlmnrpn 101-107 cfu/mi Perturbated functions
+  Amino a_cld synthesis \ * Low grade of inflammation
+ Production of SCFAs Lactobacil, = Altered production of gases
« Absorption of salts and waler L Voltanata, | * Unbalanced fecal organic acid levels
Helicobacter >~ \ - Increased chemical stimuli
i ) * Increased viesceral hypersensitivity
Protective functions l S J y - * Altered protein and carbohydrate enargy
+ Colonization resistance ( T L) ¢ AN oo meiabolism
* Antimicrobials production \ { ~ A ‘\i ) ’ « Elevated antibodies against flagellins A4-Fla2 and
« Direct compah‘lion for niches - ( \‘ Small intestine ‘ | y Nt Fla-X ‘
+ Innate and adaptive immunity activation \ { 104-10% cfulmi N LA * Immunological reaction
+ Immune system development ) | \— 4 ) ‘
+ Inflammatory cytokine regulation { \-\ Lactobaci. i COLON
\ Actinpbacteria, | 10%-40% chuimi
p Entorobactotia Bacterial overgrowth
\ b [
Structural functions N = N R Qualitative changes
* Mucus ?ymm'mn o / Bacteroides. Quantitative changes
« Barri i ( :
A P Gloatridium Topographic changes

+ Stimulation of intestinal angiogenesis \

. genes N ) > Clin Exp Rheumatol. 2021 Jul 5. Online ahead of print.
i Microbiome is not linked to clinical disease severity

Gut Microbiota between Environment and Genetic of familial Mediterranean fever in an international
Background in Familial Mediterranean Fever (FMF) cohort of children

Agostino Di Ciaula L1, Alessandro Stella >*, Leonilde Bonfrate !, David Q. H. Wang 3 1 2 . 3 o . . 4
Seza Ozen ', Holly L Lutz <, Vanessa M Rivera °, Andreas Reiff °, Ezgi Deniz Batu

and Piero Portincasa '#!
Edwin Anderson °, Mariana Salas Garcia ¢, Grace Aldrovandi 2, Tayfun Hilmi Akbaba 7,

ilker Pazarbasi 8, Yelda Bilginer 4, Ayse Balat ©, Banu Balci-Peynircioglu 7, Jack A Gilbert €,

Genes 2020, 11, 1041; doi:10.3390/genes11091041 Fatma Dedeoglu #, Jonathan S Hausmann 10
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Maggio and Corsello Italian Journal of Pediatrics (2020) 46:7
https://doi.org/10.1186/513052-019-0766-z ltalian Journal of Pediatrics

REVIEW Open Access

FMF is not always “fever”: from clinical @
presentation to “treat to target”

updates
Maria Cristina Maggio @ and Giovanni Corsello




DIAGRAMA DE FLUJO DE LOS PASOS EN EL DIAGNOSTICO FMF

Recurrent fever episodes and characteristic inflammatory findings

(inflammation of joints, eyes, skin or/and serous membranes, headaches, musculoskeletal complaints, abdominal pain, fatigue,
lymphadenopathy, irritability)

I History and physical exam | Laboratory markers Additional testing Differential diagnoses
Patients/family history, WBC, CRP, ESR, SAA, Eye exam, HF-PTA, x-rays, MRI, | Infections, neoplasms, PID,
ethnicity, clinical findings Liver/kidney function, urine | CSF, ultrasound, echo metabolic/autoimmune diseases

Suspicion of IL-1 mediated AID

! Pattern of clinical symptoms : inflammatory markers Genetic testing
AIDAI, symptom diary 100) during flares and in between AID gene panel

sdiated AID

Classic AID phenotype Classic AID phenotype + Atypical AID phenotype 8 WAtypical AID phenotype +
Inflammatory makers + Inflammatory makers + Inflammatory makers + Inflammatory makers +
Pathogenic mutation No pathogenic mutation Pathogenic mutation No pathogenic mutation

Consider WES/WGS, SM

onsider WES/WGS, SM
nclassified

Welzel T at cols. Frontiers Inmunology 2021

n of classic IL-



ESTRATEGIA OPTIMA PARA EL DIAGNOSTICO GENETICO

>3 recurrent unexplained fever +
elevated CRP during attacks

Mediterranean Biochemical test

ancestry? available? Other cases

SANGER Expert clinical
advice

MEFV s MVK
Exon 10 +/- » ADA2

exons 2-3-5 all exons NGS Panel

Genetic confirmation?

Expert clinical
advice

Report following
guidelines

WES

Touitou I, Aksentijevic ITextbook of Autoinflammation, https://doi.org/10.1007/978-3-319-98605-0 12



SEGUIMIENTO

Monitorizacion de la
actividad y dano de
organos FMF



Monitorizacion de la actividad y dano de 6rganos FMF

Examen Fisico

Marcadores inflamatorios: PCR y Amiloide
Diario de fiebre/sintomas:

AIDAI, VAS del paciente

FMF-50, VAS médico

Monitorizacion funcion organo: Hepatico, renal,

proteinuria, Oftalm, RM, ecografia, Test cognitivo

Instrumento especifico: ADDI

7

Actividad de |a
enfermedad

Dano de organos
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Serum amyloid A as a biomarker in differentiating attacks
of familial Mediterranean fever from acute febrile infections

Mustafa Cakan' 1 « Nuray Aktay Ayaz' « Gonca Keskindemirci® + Serife Gill Karadag ' » Ayse Tanatar' «
Hafize Emine Sénmez '
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The Value of Serum Amyloid A Levels in Familial
Mediterranean Fever to Identify Occult Inflammation
During Asymptomatic Periods

Mustafa Cakan, MD, Serife Giil Karadag, MD, Avse Tanatar, MD,
Hafize Emine Sénmez, MD, and Nuray Aktay Avaz, MD

Journal of Clinical Rheumatology 2019
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PRS :

)21  SERUM CALPROTECTIN (MRP8/14) AS A MARKER OF '
DISEASE ACTIVITY IN THE ASSESSMENT OF THE
PAEDIATRIC PATIENT WITH AUTOINFLAMMATORY
DISEASE:
A CROSS-SECTIONAL STUDY

)'(

Miguel Marti Masanet, Maria Isabel Gonzilez Ferndndez, Amparo Alba Redondo, Berta Lopez Montesinos,
Lucia Lacruz Pérez, Inmaculada Calvo Penadés.

Turkish Journal of Medical Sciences Turk ] Med Sci
(2021) 51: 1396-1405
http://journals.tubitak.gov.tr/medical/ © TUBITAK

T l'j B i TA “ Research Article doi:10.3906/sag-2009-187

Evaluation of S1I00A12 protein levels in children with familial Mediterranean fever

Yelda TURKMENOGLU"* (3, Elif GUNEY' (%, Digdem BEZEN"©, Ahmet IRDEM’ @, Biray ERTURK" ), Hasan DURSUN’

. 'Department of Pediatfrics, Okmeydani Training and Medical Research Hospital, University of Health Science, Istanbul, Turkey
“Department of Pediatric Endocrinology, Okmeydani Training and Medical Research Hospital, University of Health Science, Istanbul, Turkey
3Deparhm‘nt of Pediatric Cardiology, Okmeydani Training and Medical Research Hospital, University of Health Science, [stanbul, Turkey
;'Departmenr of Medical Genetic, Okmeydani Training and Medical Research Hospital, University of Health Science, Istanbul, Turkey
“Departmient of Pediatric Nephrology, Okmeydan Training and Medical Research Hospital, University of Health Science, Istanbul, Turkey
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Validation of the Auto-Inflammatory Diseases

Activity Index (AIDAI) for hereditary recurrent fever
syndromes

Maryam Pjram,’ Isabelle Koné-Paut,' Helen J Lachmann,® Joost Frenkel,” Seza Ozen,”
Jasmin Kuemmerle-Deschner,? Silvia Stojanov,® Anna Simon,” Martina Finetti,®

Maria Pia Sormani,” Alberto Martini,® ' Marco Gattorno,® Nicolino Ruperto,® on the
behalf of EUROFEVER, ELUROTRAPS and the Paediatric Rheumatology International
Trials Organisation (PRINTO) networks

Ann Rhewun Dis published online September 11, 2013
doi: 10.1136/annrheumdis-2013-203666



Control de la actividad de la enfermedad:
valoraciones de pacientes

Name:

I Age:

I Month:

I Year:

Auto-inflammatory diseases related symptoms today

Days

Fever >38°C
(100.4°F)
(a)

Overall
symptoms

(b)

Abdominal
pain

©

Nausea
/vomiting

@

Diarrhoea

©)

Headaches

®

Chest
pain

(€29

Painful glands/
lymph nodes
)

Aching in limbs
or joints

(0]

Swollen or
red joints

(6))

Eyes
manifestations

(L3)

Skin
rash

(L))

Pain
relief
taken

Scored

Oor1l

Oto3

Oto3

Oto3

Oto3

Oto3

Oto3

0 to3

Oto3

Oto 3

Oto3

Oto 3

Oor1l

o
@

O |0 N[ A |W[N|=

31

Please complete the diary during the time of the attacks and score symptoms according to their severity.
Scoring system:

- Fever =38°C (100.4°F) and Pain relief taken: O=no 1=yes

- Others variables: O=none 1: minor 2: mild
Use a different diary for each month. If you have no flair, bring back the diary empty.
Only record symptoms due to your fever syndrome.

3: severe



EXTENDED REPORT

Development of the autoinflammatory disease
damage index (ADDI)

Nienke M ter Haar,'? Kim V Annink,” Sulaiman M Al-Mayouf,* Gayane Amaryan,”
Jordi Anton,® Karyl S Barron,” Susanne M Benseler,® Paul A Brogan,”

Luca Cantarini,'® Marco Cattalini,'" Alexis-Virgil Cochino,'? Fabrizio De Benedetti, '
Fatma Dedeoglu,'® Adriana A De Jesus,'> Ornella Della Casa Alberighi,'©

Erkan Demirkaya,'’ Pavla Dolezalova,'® Karen L Durrant,'® Giovanna Fabio,?°
Romina Gallizzi,?" Raphaela Goldbach-Mansky,'> Eric Hachulla,??

Veronique Hentgen,?? Troels Herlin,** Michaél Hofer,?>**® Hal M Hoffman,?’
Antonella Insalaco,?® Annette F Jansson,?® Tilmann Kallinich,3° Isabelle Koné-Paut,>'
Anna Kozlova,>? Jasmin B Kuemmerle-Deschner,>> Helen J Lachmann,>*

Ronald M Laxer,>> Alberto Martini,>® Susan Nielsen,>’ Irina Nikishina,>®

Amanda K Ombrello,? Seza Ozen,*® Efimia Papadopoulou-Alataki,*’

Pierre Quartier,** Donato Rigante,”® Ricardo Russo,** Anna Simon,*”

Maria Trachana,*® Yosef Uzieli‘M Angelo Ravelli *® Marco Gattorno,*® Joost Frenkel®

ter Haar NM, et al. Ann Rheum Dis 2017;76:821-830



Neurologic:

- Epilepsy

- Demyelinisation
- Paraesthesia

- Ataxia

- Stroke

- Hearing loss

|
-Visual loss

Gastro-intestinal:

- Liver cirrhosis

- Digestive cobstructive
- Budd-Chiari syndrome

- Myocardial ischemia
- Hypertension

- Restrictive lung
disease

- Cardiomyopathy

Gynaecological

- Infertility
-Miscarriage

- Preterm delivery

- IUGR/low birth weight

nal:
- Proteinuria
- Renal failure
- Nephrotic syndrome
- Renal vein thrombosis
- Focal segmental
| glomerulosclerosis

Musculoskeletal:

General:

- AA amyloidosis
- Depression

- Failure to thrive
- Cancer

- Osteoporosis
- Destructive arthritis

- Bone alteration

Familial Mediterranean Fever




Examen fisico general

VAS Médico

LABORATORIO

3 meses




Examen ocular

Score de dano ADDI

6 meses




EVALUACION DEL GRADO DE SEVERIDAD DE LA FMF

Development and initial validation of international severity scoring system for familial Mediterranean fever (ISSF)

Criterios de gravedad de la enfermedad Puntos

Secuelas crénicas (incluidas amiloidosis, retraso del crecimiento, anemia,
esplenomegalia)

Disfuncion organica (proteinuria en intervalo nefrético, relacionado con la FMF)

Fallo organico (corazon, rifidn, etc., relacionado con la FMF) INTENSO

Frecuencia de las crisis (promedio de crisis entre 1 y 2 al mes) MODERADO

Frecuencia de las crisis (promedio de crisis >2 al mes) LEVE

Aumento de reactantes de fase aguda (cualquiera entre PCR, AAS, ESR,
fibrindgeno) durante el periodo sin crisis, 22 semanas tras la ultima crisis
(al menos dos veces con una diferencia de 1 mes)

Mas de dos sitios involucrados durante una crisis aguda individual (pericarditis,
pleuritis, peritonitis, sinovitis, ELE, afectacion testicular, mialgia, etc.) e
wopern I

MODERN RHEUMATOLOGY
hitps://doi.org/10.1080/14397595.2020.1719594 RHEUMATOLOGY

Taylor & Francis
gk e vy

Mas de dos tipos de crisis durante el curso de la enfermedad (fiebre aislada, =
pericarditis, pleuritis, peritonitis, sinovitis, ELE, afectacion testicular, mialgia, etc.) CRAD SSIICEE
Age of onset as an influencing factor for disease severity in children with

. . . - ~ . familial Mediterranean fever
Duracion de las crisis (mas de 72 h en tres crisis al afilo como minimo)

Ayse Tanatar, Serife Gil Karadag, Mustafa Cakan, Hafize Emine Sonmez and Nuray Aktay Ayaz
DOIOr de piernaS durante el ejerCiCiO (dOIOr traS eStar de ple durante un periOdO Department of Pediatric Rheumatology, Kanuni Sultan Sileyman Research and Training Hospital, University of Health Sciences,
prolongado o hacer ejercicio, después de excluir otras causas) e B

Puntuacion total

Demirkaya E, et al. Ann Rheum Dis. 2016; 75(6): 1.051-1.056. doi:10.1136/annrheumdis-2015-208671.



FMF50: a score for assessing outcome in

Familial Mediterranean Fever

Responders to treatment are defined as those with at least 50%
improvement in five of six criteria, without worsening in any

1.
2,

3

un

Percentage change in the frequency of attacks with treatment
Percentage change in the duration of attacks with treatment

Percentage change in the patients/parents global assessment of
disease severity with treatment (10 cm visual analog scale)

. Percentage change in the physicians’ global assessment of disease

severity with treatment (10 cm visual analog scale)
Percentage change in the frequency of arthritis attacks with treatment

. Percentage change in levels of acute-phase reactants with treatment

(the best of C-reactive protein, erythrocyte sedimentation rate, or
serum amyloid A obtained at least 2 weeks after the last attack).

Ozen S, et al. Ann Rheum Dis 2014;73:897-901



TREAT TO TARGET

A LARGO PLAZO



TREAT - TO - TARGET

Remision completa o enfermedad activa minima

No actividad clinica Normalizacion Marcadores
No sintomas inflamatorios PCR y Amiloide

Prevenir las complicaciones

a medio y largo plazo




Proteostasis

Lipid
Mediated
Signaling

Metabolic
Sensors

Autoinflammatory

Symptoms

Targeted Cytokine
Therapies

Post Translational Nucleic Acid
\ Modifications Regulation

David B Beckand and Ivona Aksentijevich. Frontiers Inmunology 31 January 2019




IL-1 inflammasome structure, cytokine release, and treatment target

Colchicina

Activated NLRP3 inflammasome

o G I

NACH‘I‘ NLRP3

PYD

=

et
1

Pro- I1L-18

—_—"
T~ % <A
Pro- IL-1
T

[

Pathogen and
danger signals

)

Tatjana Welzel et al. Frontiers in Immunology 2021

Anakinra
Rilonacept

Canakinumab

IL-1 Receptor



— 12 linea
Colchicina —— — — —

<5 afios de edad, 0.5-1.0 mg / dia
Niflos de 5-10 afos de edad, 1.0-1.5 mg / dia

Nifios > 10 afnos de edad y en adultos de 2 hasta
3 mg.

Adecuado control o
Insuficiente controlL Intolerante
FMF




Recomendaciones de la EULAR para el tratamiento de la FMF

Recommendation A LoE | GR
01. Ideally, FMF should be diagnosed and initially treated by a physician with experience in FMF 7.6 5 D
02. The ultimate goal of treatment in FMF is to reach complete control of unprovoked attacks and minimising subclinical inflammation in between attacks 9.3 4 C
03. Treatment with colchicine should start as soon as a clinical diagnosis is made 8.9 1b A
04. Dosing can be in single or divided doses. depending on tolerance and compliance 9.4 D
. The persistence of attacks or of subclinical inflammation represents an indication to increase the colchicine dose C
. Compliant patients not responding to the maximum tolerated dose of colchicine can be considered non-respondent or resistant; alternative biological treatments are B
07. FMF treatment needs to be intensified in AA amyloidosis using the maximal tolerated dose of colchicine and supplemented with biologics as required 9.5 2b C
08. Periods of physical or emotional stress can trigger FMF attacks, and it may be appropriate to increase the dose of colchicine temporarily 7.6 5 D
09. Response, toxicity and compliance should be monitored every 6 months 8.6 5 D
10. Liver enzymes should be monitored regularly in patients with FMF treated with colchicine; if liver enzymes are elevated greater than twofold the upper limit of normal, 8.4 5 D
colchicine should be reduced and the cause further investigated )
11. In_ p_atients with decreased r(_anal function, the risk of toxicity is very high, and therefore signs of colchicine toxicity, as well as CPK, should be carefully monitored and 9.3 4 C
colchicine dose reduced accordingly
12. Colchicine toxicity is a serious complication and should be adequately suspected and prevented 9.4 C
13. When suspecting an attack, always consider other possible causes. During the attacks, continue the usual dose of colchicine and use NSAID 9.5 2b C
14. Colchicine should not be discontinued during conception, pregnancy or lactation; current evidence does not justify amniocentesis 9.3 3 C
15.In generalz men _do ngt need to stop colchicine prior to conception; in the rare case of azoospermia or oligospermia proven to be related to colchicine, temporary dose 8.2 3 C
reduction or discontinuation may be needed
16. Chronic arthritis in a patient with FMF might need additional medications, such as DMARDSs, intra-articular steroid injections or biologics 9.5 2b C
17. In protracted febri!e myalgia, glucocorticoids lead to the resolution of symptoms; NSAID and IL-1-blockade might also be a treatment option; NSAIDs are suggested for 9.3 2b C
the treatment of exertional leg pain
18. If a patient is stable with no attacks for more than 5 years and no elevated APR, dose reduction could be considered after expert consultation and with continued 8.0 5 D

monitoring
A, agreement (/10); APR, acute phase reactants; CPK, creatinine phosphokinase; DMARDs, disease modifying antirheumatic drugs; EULAR, European League Against
Rheumatism; FMF, familial Mediterranean fever; IL-1, interleukin 1; LoE, level of evidence; NSAID, non steroidal anti inflammatory drugs.

1N
Ann Rheum Dis 2016;75:644—651



Colchicina es el principal tratamiento para evitar ataques repentinos en |a
FMF
T

Colchicine Response in FMF Patients'-3

Colchicine

df;sp';::':ﬁ“ - Colchicina es el principal tratamiento para evitar ataques
5%—10% of agudos en la mayoria de los pacientes con FMF'

Significantly

reduces no. of FMF patients - Reduce la frecuencia de los ataques, disminuye la

attacks in gravedad y acorta la duracion de los ataques
20%—30%

* Previene, detiene o incluso revierte la amiloidosis renal

- La mayoria de los pacientes que no tienen respuesta a
colchicina es a causa de incumplimientos’-3

Prevents attacks in >60%

Includes those patients who can not tolerate colchicine, those who can tolerate it but whose attacks don't stop or don't reduce sufficiently, and those who are contraindicated to taking colchicine. Colchicine resistant is not well
understood by HCPs and not well accepted in the literature, which is why we are moving away for using the term.

1. Ozturk MA, et al. Clin Exp Rheumatol. 2011; 29(Suppl. 67): S77-86; 2. Ben-Chetrit E, et al. Clin Exp Rheumatol. 2009; 27(Suppl. 53): S1-3;
3. Ben-Chetrit E, et al. Lancet. 1998; 351: 659-664.



FACTORES QUE CONTRIBUYEN A LA RESPUESTA INADECUADA DE COLCHICINA

Inflammatory Activity Colchicine

Genes Dosage
MEFV variations (M&624V/M624V, others) Maximum tolerable doses (1.5-3 mg)
Modifier genes (vet unknown) Gastrointestinal adverse effects

Transporter gene polymorphisms Other limitations

Environmental factors Drug metabolism and interactions
Microbiome Pharmaceutical forms

Infections Absorption

Stress, diet and others Intracellular metabolism

Accompanying disorders Compliance
Spondyoarthritis, vasculitis
Others

Seminars in Arthritis and Rheumatism 2017;47:115-120



OPTIMIZACION DE DOSIS.
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Consenso de un grupo de expertos sobre la resistencia a
colchicina, la intolerancia y el cumplimiento en pacientes con FMF

e Se organiz6 una reunién de consenso con 12 expertos
(reumatdlogos pediatricos y de adultos) en la que se trabajé
en la revision de publicaciones sistematicas (264 articulos
seleccionados). Se alcanz6 un consenso y se definieron unas
recomendaciones siguiendo el método Delphi. Se aceptaron
las recomendaciones con un acuerdo superior al 80%

e Objetivos del grupo de expertos: elaborar recomendaciones
a partir de las evidencias en la administracion de colchicina y
en la definicion de resistencia a colchicina, la intolerancia
o el cumplimiento

GRUPO:
12 expertos (reumatdlogos pediatricos y de adultos)

Seleccionados para la revision
por expertos: 38 articulos

Revision de las publicaciones
sistematicas: 264 articulos

ENCUESTA DELPHI

\

RECOMENDACIONES ACEPTADAS CON UN ACUERDO SUPERIOR AL 80%

Ozen S, et al. ISSAID Congress 2019. Genoa, March 31-April 3 2019; Abstract DO8.

Recomendaciones

>olchicina es el farmaco de referencia

Se debe ajustar la dosis en funcion de la actividad de la
m enfermedad

9 La dosis maxima recomendada de colchicina es 1-3 mg/dia

>e define la resistencia a colchicina como la actividad

yersistente de la enfermedad (media de 1 0 mas episodios al

-nes durante un periodo no inferior a 3 meses) o la presencia
ntinua de valores de PCR o SAA elevados entre crisis

1 amiloidosis AA se desarrolla como consecuencia de la
flamacion persistente

-a intolerancia a colchicina puede limitar la capacidad para
conseguir o mantener la dosis efectiva

@ a enfermedad activa y la intolerancia a colchicina afectan
la calidad de vida

e deben usar los resultados notificados por el paciente
Ara orientar el tratamiento de la FMF



Actividad de la enfermedad durante el tratamiento con
colchicina segun la edad

70% 1

o/
e 61.8%

0 57 1%
54,5% 509% - ©
48.2%
. 40% A
. 35.3 0 o
, 30% - 28.6% 3/§ 4% 2. 1% 29.4%
o/ 14.7%
A 14.3% 17.6% 7.2%
0 o
, , 10% - 12.5% 5.9%
» 0% 2.9%
o " T T ]

Activity

<5 years (7 patients)  5-10 years (34 10-18 years (56 >18 years (136
patients) patients) patients)

Some disease
activity, frequency
not known

No episode

<1 episode/month 21 episode/month

I Noepisode | <1 episode/month >1 episode/month

Some disease activity, but frequency not known

Bustaffa M et al. EULAR 2020. Presentation OP0273; Bustaffa et al J Allergy Clin Immunol Pract 2021 Apr 20;52213-2198(21)00434-7



Calidad de vida y respuesta al tratamiento
.

Conclusiones:

e Casi el 46% de los pacientes
con FMF mostraron algun tipo de

60,00% - 53,8% actividad de la enfermedad a pesar del
50,0% 50,0% . ..
o Sol00% 46,2% ‘ ‘ 46.2% tratamiento con colchicina
H . . .
S 0 * En el 20% de los pacientes con actividad
= 40,00% + 32,8% 32,8% ..
5 27 8% leve de la enfermedad, colchicina se
< 30.00% - administrd de forma insuficiente
(e 16,7%
20,00% - ’ . . .
10,8% 10,0% * La actividad de la enfermedad tiene una
10,00% - repercusion significativa en la calidad de
0.00% . - vida, incluso en pacientes con una
’ Limitation of daily activities Chronic pain or fatigue Lost school/work days actividad de |a enfermedad baja (<1
m No episodes (120 pts) <1 episode/month (61 pts) . d
21 episodes/month (13 pts) Some disease activity, but frequency not known (6 pts) €pIso |O/ mes)

Bustaffa M et al. EULAR 2020. Presentation OP0273; Bustaffa et al J Allergy Clin Immunol Pract 2021 Apr 20;52213-2198(21)00434-7



CANAKINUMAB

22 linea
IEEEES IS EEEEESE EEEEE Ant| ”__1 SOlO —— Antl |L'1YCOIChiCina I
Adecuado control -
Insuficiente control
FMF

32 linea




CLUSTER: canakinumab in recurrent fever syndromes:
FMF, HIDS/MKD and TRAPS

Diseno del estudio

+ Epoch 2 Epoch 3
Epoch 1 Tratamiento Retirada aleatorizada Epoch 4

Seleccion  aleatorizado o placebo Tratamiento abierto Tratamiento abierto

' i 815 20 |

Semana Semana 4 Semana 16 Semana 40 Semana

-12a0 PBO c/4 sem. 112

CAN 150 mg c/8 sem.

De Benedetti F, et al. NEJM. 2018; 378: 1.908-1.919.



Resultado principal: Analisis post-hoc con inclusion de pacientes
que aumentaron la dosis hasta 300 mg c/4 sem. antes del dia 29

w PBO
1 CAN 150 mg c/4 sem.

B CAN 150 mg ¢/4 sem. O 150 mg ¢/4 sem. a 300 mg ¢/4 sem.”

P<0,0001* 71 73

61

HIDS/MKD TRAPS

*Indica significacion estadistica (unilateral) al nivel de 0,025 segun la prueba exacta de Fisher
fineluye a pacientes con un aumento de dosiicacion con ocultacion de 150 mg a 300 mg o/d sem. antes del dia.23
CAN, canakinumab; PBO, placebo, PGA, Evaluacion global del médico; o/4 sem,, cada 4 semanas

De Benedetti F, et al. NEJM. 2018; 378: 1.908-1.919.



Proporcion de pacientes que respondieron por dosis y mantuvieron
el control optimo de actividad de la enfermedad al final de Epoch 4

= 300 mg c/4 sem. =300 mg c/8 sem.= 150 mg /4 sem= 150 mg ¢'8 sem.

.1 5,8 (n=9) 22,0 (n=11)
8,8 (n=5) 50,0 (n=232) 18,0 (n=9)

2,1 (n=20)

10,0 (n=5)

17,2 (n=11)
10,9 (n=T}) 50,0 (n=25)

404 (n=23) 1§
(n=23) -21.5.:n=14}

crEME | HIDS
(N=5T) (N=64)

De Benedetti F et al. N Engl J Med. 2018;378:1908-1919

“Resolucsdn del brate del indice e diz 16, sn nueyss brotes de enfermedas durants 19 r.errEEE g= trafarmisntn,

Rl=rmdities sl e m=esni=s an v cshocde 1 = numee dE raaieni=s gee mehnvsmn =l éomned Soime Is &tlindad d= B snf=neds o g, =5 4
comaEnas- S 2R Ede Esamanss, TREPY, sndmm= peapdice ecodiado = meampior =ik r*‘n M=, T



CLUSTER: canakinumab in recurrent fever syndromes:
FMF, HIDS/MKD and TRAPS

Diseno del estudio

& Epoch 2 Epoch 3
Epoch 1 Tratamiento Retirada aleatorizada Epoch 4
Seleccion  aleatorizado o placebo Tratamiento abierto Tratamiento abierto
| : ;
1 8 15 29

Semana Semana 4 Semana 16

-12a0 PBO c/4 sem,

CAN 150 mg ¢/8 sem.

De Benedetti F, et al. NEJM. 2018; 378: 1.908-1.919.



Long-term efficacy and safety of canakinumab in
patients with colchicine-resistant familial
Mediterranean fever: results from the randomised
phase Ill CLUSTER trial

Seza Ozen ® ,' Eldad Ben-Cherit,? lvan Foeldvari,® Gil Amarilyo
Steven Vanderschueren,” Katherine Marzan,® ) Michelle Kahlenberg

Caracteristicas basales

%3 Huri Ozdogan,
-

Characteristics

Median age, years (Q1, Q3)

Female, n (%)

Patients (N=60)
18.0 (14.0, 29.5)

28 (46.7)

Median duration of disease,
years (Q1, Q3)

Median number of flares per year
(Q1, Q3)

Active disease at maximum
colchicine dose, n (%)

13.8(9.3,24.2)

17.5(12.0, 27.5)

59 (98.3)

CRP (mg/L), median (Q1, Q3)

102 (56.7, 202.6)

SAA (mg/L), median (Q1, Q3)

618 (265.5, 1266.0)

PGA score (disease activity), n (%)

None: 0; minimal: 0; mild: 9
(15.0); moderate: 34 (56.7);
severe 17 (28.3)

Ozen S, et al. Ann Rheum Dis. 2020; 0: 1-8.

Elise Dekker,'” Fabrizio De Benedetti,'" Isabelle Koné-Paut @ %13

Characteristics

MEFYV genotype, n (%)

Patients (N=60)

M694V/M694V

42 (70.0)

M694V/M6941

3 (5.0)

Other genotypes with mutations

in exon 10

13 (21.7)

No mutations in exon 10

2(3.3)

Prior use of biologics, n (%)

16 (26.7)

Anakinra

15 (25.0)




Actividad de la enfermedad a lo largo del tiempo

Durante el periodo de 72 semanas:

* La mayoria de los pacientes no tuvieron brotes (58%).

* Una minoria tuvieron entre 1y 3 brotes (38% un brote, y dos pacientes comunicaron 2 y 3 brotes, respectivamente).

* Laincidencia de brotes fue similar en ambos grupos de dosis acumuladas.

* Se normalizaron los pardmetros clinicos de manera sostenida.

* Aparentemente, no existe ninguna asociacion entre las infecciones graves, u otros AAG, y el aumento de las dosis acumuladas de

canakinumab.

Median CRP and SAA levels in the cumulative dose groups
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Estudios observacionales de fiebre mediterranea familiar a
corto, medio y largo plazo
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Terapia a demanda

Leve actividad enfermedad

Terapia continua ——— Considerar ajustes de dosis
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LA CALIDAD DE VIDA DE LOS PACIENTES QUE PADECEN SFP SE
VE AFECTADA NEGATIVAMENTE — EDUCACION Y TRABAJO

El impacto de los SHFP en el empleo de los pacientes’

HPF having impacton work achievement
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Comorbidities associated with FMF due to increased innate inflammation
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Psoriatic arthritis
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Atherosclerosis

Acute rheumatic fever

MEFV mutations
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Multiple sclerosis

n (%)

Juvenile idiopathic arthritis
Immunoglobulin A vasculitis
Hashimoto thyroiditis
Inflammatory bowel disease

Psoriasis

une thrombocytopenic purpura
Behget's disease
Polyarteritis nodosa
Pan-hypopituitarism
Addisen’s disease
Type | diabetes mellitus
Congenital adrenal hyperplasia
Diffuse proliferative glomerulonephritis
TINU

63 (53.3%)
35 (29.6%)
8 (6.7%)
4 (3.3%)
3(2.5%)
3 (2.5%)
2 (1.7%)
2(1.7%)
1 (0.9%)
1 (0.9%)
1 (0.9%)
1 (0.9%)

1 (0.9%)
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1 (0.9%)
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M694V/ME9LV
M694V/-

M694V/ M680I
MG94V/ V726A
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2(1.7%)
6 (5.1%)
8 (6.7%)
4 (3.3%)
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110 PACIENTES CON MUTACIONES FMF

Calvo | et al. PRES 2019
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Enfermedades poco frecuentes
donde el diagndstico precoz implica
conocer sus manifestaciones clinicas
y complicaciones.

La asociacion de estos genes con
enfermedades multifactoriales es
posible, por lo tanto conocer el
fenotipo es de gran importancia.
Conceptos claves como la resistencia
a la colchicina y la indicacion de IL-1
seran relevantes en el manejo de
estas enfermedades.

Actividad de enfermedad y calidad de
vida también seran puntos a
considerar en el tratamiento.
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