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Family of Spondyloarthropathies
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ruon) Pathogenesis of spondyloarthritis: autoimmune
or autoinflammatory?

Carmen Ambarus, Nataliya Yeremenko, Paul P. Tak, and Dominique Baeten
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O ortovOuloapBpomnaBelec Exouv LOYUPO
VEVETLKO uTtoBaBpo

 H AZ amo noAAouc Bewpeital
«YEVETIKO» voonua (90% tou plokou
yLa avarmtuén tng vooou eival
VEVETLKO)

* [Mowa yovidLa oxetilovtol?
— HLA B27

— ERAP1
— IL-23R polymorphisms




EvOladeEpovoec mapatnpnoeLC..

* Hnapouaoia cuyyevn 1°° BaBuou pe 2MA
rnioAamAaotolel tnv Bavotnta spdavionc 2MNA
— To yeveTIKO ploko adopad O0Ao to paocpa 2MA. To mwc
Oa ekdNAwOel kAwvika (AZ/Ppwplaon/IONE......)
eCaptatal mBava ano neptBarloviika epebiopata
* HLA B27 (+) atopo UE OLKOYEVELAKO LOTOPLKO A2
exouv 5-16 popec peyaAltepn nbavotnta
eudavionc A2 amo HLA B27 (+) atopa xwplic
OLKOYEVELOKO LOTOPLKO

— Yntapxouv toAAQ yovidLa tou tpodLabETouy Epa
armo to HLA B27



TLelvaLto HLAB277??
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H rtahata amon yio to B27
H Bewpla tou apBpitoyovou nemntidlov..

THE PATHOPHYSIOLOGICAL ROLE OF B27 IN AS
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Unfolded protein response..

Medscapes www_medscape.com

|  OLaAvoidec tou
S HLAB27 éxouv tnv tdon
= e = va LNV «SUTAWVOUV»
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Sourca: Maurosurg Focus @ 2008 Amancan Association of Neurological Surgeans



To B27 pmopet va oxnUatiosl opoOLUEpn
OTNV KUTTOPLKN ETILHAVELQL...

HLA-B27 HLA-B27 free heavy Components of HLA-B27
trimolecular chain homodimers molecules not yet properly
assembled and folded inside
the cell

:

ER unfolded protein response

" o

% Folded trimolecular complex

== Antigenic peptide



Mepapatika povtela Kot dtdaypata

* To HLAB27 &iayovidLoko
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Aging male DBA/1 mice

Eudavidouvv apbpitida,
SakTuAltida Kol
gevBeoitida.

Movo Opwe av
Bplokovtatl moAAa padl
oto oLo KAouBi!!!
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eTBeTIKN cuumepldopa
2 NUOVTLKOC 0 pOAOG TOU
Lnxavikou stress/
LLKPOTPOULOTLOUWVY




Mowa opyava €xouv WdLatepn Baputnta Ao
no®oyevetikn anoPn otic ZMA?

T

Evtepo

Inflammatory Bowel Disease (1BD)




Hypothesis

Classification of inflammatory arthritis by enthesitis

Dennis McGonagle, Wayne Gibbon, Paul Emery

Enthesitis Is the Anchoring Pathologic Lesion in PsA and SpA

Enthesitis differentiates PsA and SpA from RA

RA Primary synovial membrane disease

Entheseal disease + secondary synovial
membrane involvement

PsA and SpA

Normal Joint Synovitis (RA) Enthesitis (PsA, SpA)

Muscle

e XTI 2MA eival kupiapyn n evBecomnabeLa

doi:10.1038/nrrheum.2017.188




Tal TTELPOLULATIKA. LOVTEAQ
emBeBolwoav tnv Bswpla...

* H evBeoonaBela mponyeital tng apOpitidag

EXTENDED REPORT

Proof of concept: enthesitis and new bone

formation in spondyloarthritis are driven

by mechanical strain and stromal cells

Peggy Jacques,' Stijn Lambrecht,” Eveline Verheugen,' Elin Pauwels,? George Kollias,?

Maria Armaka,® Marleen Verhoye,* Annemie Van der Linden,* Rik Achten,
Rik J Lories,® Dirk Elewaut’



H €vBeon
‘Eva Lo moAUTTAOKO Opyovo oo OTL paiveTal....

doi:10.1038/nrrheum.2017.188




H evBeon dlaBetel avoooloyka
kUTTOPA....

* |nnate lymphoid cells (ILC) type 3/ y6 T cells
 To KUTTOPQ QUTA amavtouv otnv IL-23....
* Mapayouv peyalec noootntecg IL-17

1. McGonagle D et al. Arthritis Rheum. 2007;56:2482-2491.
2. Benjamin M et al. Arthritis Rheum. 2004;50:3306-3313.
3. Huber LC et al. Arthritis Rheum. 2007;56:4-8.

4. Lories RJ, Mclnnes IB. Nat Med. 2012;18:1018-1019.



O kopBLkoc poAoc tou acova IL-23/IL-
17 oe mepopatika povrela 2MA...

ARTICLES
nature,, .
medicine

* Mo onUavTLKN

IL-23 induces spondyloarthropathy by acting on ROR-yt* OVOKOAAU LIJ n

CD3"CD4 CD8 entheseal resident T cells

Jonathan P Sherlock! >3, Barbara Joyce-Shaikh'3, Scott P Turner!, Cheng-Chi Chao!, Manjiri Sathe!,
Jeff Grein!, Daniel M Gorman!, Edward P Bowman!, Terrill K McClanahan!, Jennifer H Yearley!, Gérard Eberl?,
Christopher D Buckley?, Robert A Kastelein!, Robert H Pierce!, Drake M LaFace'*> & Daniel ] Cual*®
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Clinical score

- IL-23mc
- hAATmC
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H untepedpaon IL-23 mpokaAetl poavoturmo
ortovbuloapBpomndabdeLac os movTikia

EvBeoonaBela
Aoptitida
Wwpiaon
OoTteomnoapaywyn

Sherlock et al Nature medicine



H IL-23 dpa o€ innate-like lymphocytes
OTLC EVOEDELC

 Ta kUTTOPO AUTA
— Elvat Alya
— Amavtouv taxutota otnv

IL-23 kot tapayouv 1L-22
kot IL-17

— H IL-22 elva umtevBuvn
yLOL TNV OOTEOTIOPAY WY
katn IL-17 ya TLe
bAeYLOVWOELC
eKONAWOELC

Sherlock et al Nature medicine



ARTHRITIS & RHEUMATOLOGY
Vol. 68, No. 10, October 2016, pp 2476-2486
0732

© 2016, American College of Rheumatology

I
H emuBeBalwon.....
Interleukin-23-Dependent y/6 T Cells Produce Interleukin-17
and Accumulate in the Enthesis, Aortic Valve, and
Ciliary Body in Mice
" e JTLC evOEOELC

ankle joint

Bploketal evog
«MLOVIMOC» TTANBUOOC
vO-T AepdpoKUTTAPWYV
LLE LKavoTNTO

: nopaywync IL-17

* [MoAAA amo autad T
kUTTapa eivat RORyt+
IL-23R+

20



ARTHRITIS & RHEUMATOLOGY

Vol. 69, No. 9, September 2017, pp 1816-1822
DOT 10.1002/art. 40150

© 2017, American College of Rheumatology

BRIEF REPORT

Group 3 Innate Lymphoid Cells in Human Enthesis

Richard J. Cuthbert,! Evangelos M. Fragkakis,” Robert Dunsmuir,” Zhi Li,* Mark Coles,” Helena Marzo-Ortega,’
Peter V. Giannoudis,! Elena Jones,' Yasser M. El-Sherbiny,{’ and Dennis McGonagle”
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OPEN ACCESS

TRANSLATIONAL SCIENCE

Spondyloarthritis

Evidence that tissue resident human enthesis yoT-
cells can produce IL-17A independently of IL-23R
transcript expression

Richard James Cuthbert @ ," Abdulla Watad,** Evangelos M Fragkakis,”
Robert Dunsmuir,* Peter Loughenbury,* Almas Khan,* Peter A Millner,* Adam Davison,
Helena Marzo-Ortega, "> Darren Newton,® Charlie Bridgewood @,
Dennis G McGonagle'
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[Gut microbiome
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Ta Aepdokuttopa avta 6ev Bplokovtal oTLC EVOEDELC
yLot va. Snuloupyouv nipoBAnpara...
/AelToUpYyoUV WC alocOntnpec stress....

Self-Limiting vs Chronic Inflammation as a Feature of PsA and SpA

Mechanics Genetics ~ Barrier

IL-23R,B27 PsO, IBD

pummn GU  Resolution & Repair

&
¢

Mechanosensation and Inflammatory Response

Physiologic response in healthy individuals |  Pathologic response and chronic disease
im - 0

10 T cells
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STRESS Peezo e
o FORMATION
s — —
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IL-17A enthesitis)

(Mechanical WY  (Enthesits)
/Infection)
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+ |L-17A acts as an amplifier of enthesitis
+ The net effect of entheseal inflammation is the gain of new bone

1. McGonagle D et al. Arthritis Rheum. 2007;56:2482-2491.
2. Benjamin M et al. Arthritis Rheum. 2004;50:3306-3313.
3. Huber LC et al. Arthritis Rheum. 2007;56:4-8.

4. Lories RJ, Mclnnes IB. Nat Med. 2012;18:1018-1019.
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[Mou mapayetal n [L-237
Epxetol ano pakpla (ty EVTEPO) N TApAYETOAL
TOTILKOL?
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TRANSLATIONAL SCIENCE

Identification of myeloid cells in the human enthesis
as the main source of local IL-23 production

Charlie Bridgewood,” ' Abdulla Watad, - Tobias Russell,' Timothy M Palmer,*
Helena Marzo-Ortega, "> Almas Khan,® Peter A Millner,® Robert Dunsmuir,®
Abhay Rao,° Peter Lou%henbury,6 Miriam Wittmann, " Richard J Cuthbert,’
Dennis G McGonagle"



MBava n Boaowkn mnyn IL23 va elval To EVTEPO

B BENCH TO BEDSIDE

Gut microbiota strikes ‘back’

A g

Daniel ] Cua & Jonathan P Sherlock E@al
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Mrmopel n utepriapaywyn IL23 amo to Eviepo va
obnynoetL oe patvoturo ZIMA?

ARTHRITIS & RHEUMATISM
2

‘ol. 64. No. 7, July 2012, pp
DO 10.1002/art 34423
2012, American College

1
B-Glucan Triggers Spondylarthritis and Crohn’s Disease-like ® S KG T[OVTLK la

Ileitis in SKG Mice

4

Merja Ruutu,’ Gethin Thomas,' Roland Steck,> Mariapia A. Degli-Esposti,? [ ) l'V '[ T[ z I_I A

Martin S. Zinkernagel,” Kylie Alexander,* Jared Velasco,' Geoffrey Strutton,”® Ai Tran,’ U
Helen Benham,' Linda Rehaume,' Robert J. Wilson,® Kristine Kikly,” Julian Davies,®

Allison R. Pettit,* Matthew A. Brown,' Michael A. McGuckin,” and Ranjeny Thomas'
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Me tnv xopnynon tou pikpoPLakou trigger
avéavetol n topaywyn IL-23 armo to Evtepo...
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I1.-23-mediates the intestinal response to microbial beta-glucan and the development of

spondyloarthritis pathology in SKG mice
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Small bowel segment

and IL-23 production in the terminal
ileum mediated by dendritic cells

Christoph Becker,! Stefan Wirtz,! Manfred Blessing,! Jaana Pirhonen,? Dennis Strand,!

Oliver Bechthold,? Julia Frick,? Peter R. Galle,! Ingo Autenrieth,? and Markus F. Neurach!

 HIL-23 untepekdppalstal
OTOV TEALKO €LAEO O€
dUCLOAOYLKA TTOVTIKLOL



Yriapxet avénuevn ekppaon tnc IL-23 oto
eviepo acBevwv pe 2MA?

A IL-23p19

p<0.05
10.01 peNS . AS ¢ N A I I

p<b 05

7.5 1

.« Movokuttapa
kot Paneth
cells

Relative quantification
[ o
o

Relative quantification

Vol. 60, No. 4, April 2009, pp 955-965

9
American College of Rheumatology

Overexpression of Interleukin-23, but Not Interleukin-17, as an
Immunologic Signature of Subclinical Intestinal
Inflammation in Ankylosing Spondylitis

Francesco Ciceia,' Michele Bombardieri.” Alfonso Principato,’ AnnaRita Giardina,'
Claudio Tripodo,' Rossana Porcasi,’ Sergio Peralta,' Vito Franco,' Ennio Giardina,'
Antonio Craxi,' Costantino Pitzalis,? and Giovanni Triolo!
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Kapia Bewpla yia tnv maboyevela twv
ortovbuloapBpomabelwv dev otekeL av dev eEnyel To
B27/....

* To stress Tou

_ L2s gevOomAaopatikoU
E *
: 2 SiktUou odnyel o
S e e o B | uTteprapaywyn IL-23
Fo Tt M and HLA B27 tg
Vol 40N 5, Septembr 200 )102:3 Tt OVTi.Kl.a
urtepekppalouyv IL-23
Angatat Hiorlonkin 35 Production and Ass Adsocistad With HETA OO0 dleyepoN

Th17 Activation in Transgenic Rats

Monica L. DeLay, Matthew J. Turner, Erin 1. Klenk, Judith A. Smith,
Dawn P. Sowders, and Robert A. Colbert
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© 2011, American College of Rheumatology

UTIAPXOUV eVOELELC

Ankylosing Spondylitis Macrophage Production of Higher U P R
Levels of Interleukin-23 in Response to Lipopolysaccharide
Without Induction of a Significant Unfolded Protein Response

Ling Zeng, Mary J. Lindstrom, and Judith A. Smith
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[Mw¢ YLVETOL N EKTOTIN OCTEOTIOLNON
O pOAOC TOU pNYoWVLKOU stress..
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* Y€ KOVEVO TIELPALOTIKO

LLOVTEAO
ortovbuloapBpomabeLag
dev ayKUAwveTaL N
oTtovOUALKN O0TNAAN

Motl?




EXTENDED REPORT

Proof of concept: enthesitis and new bone

formation in spondyloarthritis are driven

by mechanical strain and stromal cells

Peqqy Jacques,' Stijn Lambrecht,” Eveline Verheugen,' Elin Pauwels,? George Kollias,?

Maria Armaka,® Marleen Verhoye,* Annemie Van der Linden,? Rik Achten,
Rik J Lories,® Dirk Elewaut’

control

CAIA, NTS CAIA, TS

* Ta movtikia tou dev dExovTAL LNXOVLKO
stress dev aykuAwvovtol (Ywpic va
emtnpeadletal n pAsypovn...)



Kot cuvemeLa..
Mnnwc oL aocBeveic Ba pemeL va amodpevyouv
TNV uTteEpBOALKN KaTamovnon?




O pOAOC TWV KUTTAPOKLVWV..

The NEW ENGLAND JOURNAL of MEDICINE

REVIEW ARTICLE

Dan L. Longo, M.D., Editor

Reframing Immune-Mediated Inflammatory
Diseases through Signature Cytokine Hubs

Georg Schett, M.D., lain B. Mclnnes, M.D., Ph.D., and Markus F. Neurath, M.D.

Organ-Based Concept

RA
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JIA
AxSpA
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Signature Cytokine-Based Concept Interleukin-17A

Interleukin-23

JIA
Interleukin-6 AxSpA
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e o M

Figure 1. Organ-Based and Signature Cytokine—Based Concepts of Immune-Mediated Inflammatory Diseases (IMIDs)
of the Joints and Gut.

The top panel shows IMIDs of the joints and gut on the basis of the affected organs. The chart at the right shows
the extent of organ involvement, with the darkest squares indicating that the organ is usually involved, the medium-
color squares indicating that the organ is sometimes involved, and the lightest squares indicating that the organ is
invelved rarely or not at all. The bottom panel shows IMIDs of the joints and gut on the basis of the signature cyto-
kine. The chart at the right shows the response to cytokine inhibition, with dark squares indicating a response and
light squares indicating little or no response. AxSpA denotes axial spondyloarthritis, CD Crohn's disease, JIA juvenile

idiopathic arthritis, MSK musculoskeletal disease, PsA psoriatic arthritis, PsO psoriasis, RA rheumatoid arthritis,
TNF-a tumor necrosis factor a, and UC ulcerative colitis.




The IL-23/IL-17 axis in SpA
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IL12/23 and IL-23 inhibitors
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Gut-Busters: IL-17 Ain’t Afraid of No IL-23
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A. Anatomic differences between spinal and peripheral entheses
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Vertebral new bone formation in SpA
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T etval ta “fatty lesions”?

Table 1 Prevalence of each subtype of lesions (fat alone, fat with
inflammatory findings, fat with sclerosis) as seen on MRI (A) and in
the biopsies (B), separated by diagnosis subgroup (AS and DDD)

AS (%) DDD (%) P value
Spondyloarthritis MRI results

AN LATONAL SCIENCE FL alone 13 (61.9) 10 (55.6) 0.692
What constitutes the fat signal detected by MRI in FL + BME 5(23.8) 4(22.2) 0.525
the spine of patients with ankylosing spondylitis? A FL + fibrosis 3(14.3) 4(22.2) 0.908
plrospEEtive_ st?dy based on biopsies ﬁbtairlled |t;lur_ing Biopsy results
planned spinal osteotomy to correct hyperkyphosis or FL alone 8.(38.1) 1(5.6) 0.018
spinal stenosis )
Xenofon Baraliakos,” " Heinrich Boehm,” Reza Bahrami* Ahmed Samir,’ FL +inflammatory 6 (28.6) 3016.7) 0.385
Georg Schett,” * Markus Luber,* Andreas Ramming,* Juergen Braun cells

FL + Fibrosis 3(14.3) 0 (0) 0.099

AS, ankylosing spondylitis; BME, bone marrow oedema; DDD, degenerative disc
disease; FL, fatty lesion.
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Clinical and epidemiological research
Extended report

Continuous long-term anti-TNF therapy does not lead to an increase
in the rate of new bone formation over 8 years in patients with
ankylosing spondylitis

Xenofon Baraliakos ', Hildrun Haibel 2, Joachim Listing3,Joach'\m SieperJ,JUrgen Braun'
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