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SpA Pathogenesis: Gut microbiota in AS patients and
Healthy Controls
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(A) Alpha-diversity assessed by richness (Chao 1, ACE) and
diversity (Shannon, Simpson) , Median estimates
compared across cohorts
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PCoA plot based on the Bray Curtis distance of gut
microbiota samples from AS patients vs HC group
(p=0.003, ANOSIM).
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Malfunction of Innate and Adaptive Immune Responses in SpA

Pathogenesis
SpA initiation SpA perpetuation
Enthesis —
Antigens/
= Lymphoid cells autoantigens = Thil
Gut  — 1% =« Monocytes - » = Thil7
= Macrophages = Tcl7
= Dendritic cells = Th22
= Neutrophils
Skin —

T Ramped-up cytokine \

production

Microbial-injured tissue activates aberrant immune response(skin or gut)

Activated immune cells arrive at and interact with target tissues triggering inflammation and damage

IL-23 is released at entheseal sites or the gut and acts on Th17 cells releasing IL-17A and IL-17F ( which play a major
role in axSpA pathogenesis

AxSpA, axial spondyloarthritis; IL, interleukin; SpA, spondyloarthritis.
a. Gill T, et al. Front Immunol. 2021;11:586494; b. Sharif K, et al. Rheumatology. 2020;59:iv67-iv78; c. Veale D), et al. Rheumatology. 2019;58:197-205.



E€EALEN TNC NOGOU pe Znpavtikec MetaoAEc oTLC

Aktwvoypadiec

H afovikr) omtovoulapBpitida mepthapfavetl-2
* Tnv aykuAomolntikr omovdulapBpitida (AL) ke
* Tnv a&ImA xwpic AKTVOAOYLKA EUPHUATA OTLC AKTIVOYPODIEC .

Tpotrotroinuéva Kpithpia NEag Yopkng 1984

1 AKTLVOAOYLKA

» Xpovog (€tn) -

aZXmA Xwpig Inuavtikéc MetaBolrig afImA Me Inpavtikeés MetaBodis oTig Aktvoypagieg
oTIg AKTIVOYpa@ieg (AykvAomomTtikn ETovdvAapOpitida-AX)

= Aev eehicoovtal 6oL oL aoBeveic amd afImA Ywpig AKTVOAOYLKA EUPNUATA O AyKUAOTIOLNTLKY) ortovdulapBpitida?
=  Ta moocootd eEEALENG amo afITA YwpIc aKTWVOAOYLKA guprjpato o A mapapévouy aoodpn®3

a&ZmA, a&ovikr) omovduAapBpitida, MRI, payvntikn topoypa@ioa.

1. Rudwaleit M et al. Ann Rheum Dis. 2009;68:777-783;
2. Rudwaleit M et al. Nat Rev Rheumatol. 2012;8:262-268;
3. Poddubnyy D et al. Ann Rheum Dis. 2011;70:1369-1374.



Katovoun tTwv umotunwyv ax-SpA HE Thv mapodo Tou
XPOVOU

100/0% 80/20% 50/50% 20/80%
1980 2000 2020 2040

r-axSpA/nr-axSpA

Katavour tTwv umotunwyv tng AXSpA He Tnv tdpodo Tou Xpovou.
Extipnon tng avaAoylag emutoAacpol HeTal r-axSpA Kal nr-axSpA, yla kaBe xpovikn mepiodo KaTd tn OTLyUn TNG
Sdlayvwong.

Adapted from Benavent et al. Clin Rheumatol. 2021 Feb;40(2):501-512 6
Ann.Rheum.Dis 2021;80:1511-21



Katovoun tTwv umotunwyv ax-SpA HE Thv mapodo Tou

XPOVOU

H nipoAnyn tnc e€eAénc tnc vooou otnv AxXSpA eivoul el
TOU TTOPOVTOC Lot UPNAN aAVEKTTANPWTN QVAYKN

r-axSpA/nr-axSpA

Katavour tTwv umotunwyv tng AXSpA He Tnv tdpodo Tou Xpovou.
Extipnon tng avaAoylag emutoAacpol HeTal r-axSpA Kal nr-axSpA, yla kaBe xpovikn mepiodo KaTd tn OTLyUn TNG
Sdlayvwong.

Adapted from Benavent et al. Clin Rheumatol. 2021 Feb;40(2):501-512 7
Ann.Rheum.Dis 2021;80:1511-21



EULAR and ACR TREATMENT GOALS for axSpA

ASAS-EULAR! ACR/SPARTAN/SAA?2

The primary goal of treating the patient with axSpA The goals of treatment of r-axSpA and nr-axSpA are
is to maximize HRQoL through: to:

» Control of symptoms and inflammation » Alleviate symptoms

+ Prevention of progressive structural damage »  Improve functioning

. . , ) Maintain ability to work
» Preservation/normalization of function and social i ty o
participation » Decrease disease complications

Prevent progressive structural damage

Treatment of patients with axSpA should be individualized based on current signs and symptoms
of disease (axial, peripheral, extra-musculoskeletal manifestations) and patient characteristics,
which include comorbidities and psychosocial factorst



EULAR/ASAS 2022 updated AxSpA Treatment Guidelines

Overarching Principles - Unchanged since 2016

axSpA is a potentially severe disease with diverse manifestations, usually requiring
multidisciplinary management coordinated by the rheumatologist.

The primary goal of treating the patient with axSpA is to maximize health-related quality of life
through control of symptoms and inflammation, prevention of progressive structural damage,
preservation/normalization of function, and social participation.

The optimal management of patients with axSpA requires a combination of non-
pharmacological and pharmacological treatment modalities

Treatment of axSpA should aim at the best care and must be based on a shared
decision between the patient and the rheumatologist

axSpA incurs high individual, medical and societal costs, all of which should be
considered in its management by the treating rheumatologist

9
S. Ramiro EULAR 2022




EULAR/ASAS 2022 updated AxSpA Guidelines
Recommendations

Recommendations increased from 13 to15

\
‘ Two previous recommendations dealing with drug therapy revised significantly

Recommendation 9: For patients with persistently high disease activity despite conventional therapy, a
TNF inhibitor, including the pegylated humanized antigen-binding fragment certolizumab pegol, an IL-17i,

or JAKi, should be considered. Changed from <<current practice is to start with TNFi therapy>>

[

Previous recommendation 10 NOW recommendation 12. Revised to << Following 1st biologic or tsDMARD
failure, switching to another bDMARD (TNFi or IL-17i) or JAKi should be considered.>> from <<If TNFi therapy
fails, switching to another TNFi* or IL-17i** therapy should be considered>>

10
/ S. Ramiro EULAR 2022




EULAR/ASAS 2022 updated AxSpA Guidelines
Recommendations

Two new recommendations added

New recommendation 10: If there is a history of recurrent uveitis or active
IBD, preference should be given to a monoclonal abTNFi. For patients with
significant psoriasis, an IL-17Ai may be preferred.

New recommendation 11:Absence of response to treatment should trigger re-
evaluation of the diagnosis and consideration of the presence of comorbidities

11
S. Ramiro EULAR 2022



ACR-EULAR opolotnteg Kol O1aupOPEC OTLC CUOTACELC
Depareloc axSpA

Q Mua kUpLa Stadopa eivar n pebodoloyia mou xpnotpomnoleitol yia va pTAcoUE OTh
cvuotaon.

~ H peBodoloyia ACR xpnotpomotei tn néBodo'PICO' — population, intervention, control, kot outcomes.
Otav urtdpyouv LoXUpEC amodeielc n ovotaon £xeL Baputnta aAAd 0tav armouoldlouV TOTE Ol CUOTAOELG
glval uTto 6pouc.

Ot ovotaoelc ASAS/EULAR Baoilovtal o€ eupuTtepa MUTESA ATTOSEKTLKWY OTOLXELWV KAl O ouvalveon.

Ol ouvotaoelg ASAS/EULAR €xouv AdBeL utoyn veotepa dappoko Ttou €xouv eykplOel amo to 2019.

Awadopéc oe {InTpata Omtwe N T2T, kat n emaveéEtaon Tt dStayvwaong otav n Bepareia amoTuyeL.

2Upowvia yia Tn xprion MZA®, tnv doknon, TV évapén bDMARD o€ evepyd vooo TTapd TN
oupupartikn Bgpartreia kai Tnv atropuyrl csDMARDs otnv agoviki vooo (High level of evidence). 12




YUOTAOEIC VIX TN Ogpareia TNS KEXTTA

¢ MZACD EKnmaidcuon
AOKNon Kal puolodepamei
NMaucimova

e bDMARD (TNFI A IL-17i) A Xeipoupyeio

tsDMARD (JAKi)



NEec Bepameiec oTnV & ZmA

. ~

IL-17 inhibitors JAK inhibitors

Bimekizumab (r and nr axSpA) Upadacitinib (nr axSpA)




ILATANL-1TF ILATANLATF 1|. 1?'NIL 174 IL-ATAL-1TA IL-A7FAL-1TF IL-17F/L-17F
heterodimear Frsbirecdimar homedimer homodimer homodimer

“ @ ~‘ @

Bimekizumab
Monoclonal IgG1 antibody

j i

N\

IL-17i

Bimekizumab

Bimekizumab (BKZ), is a humanized monoclonal 1IgG1 antibody that
selectively inhibits interleukin (IL)-17F in addition to IL17A

Blauvelt, Andrew & Chiricozzi, Andrea & Ehst, Benjamin. (2020). Bimekizumab. Current Dermatology Reports. 9. 1-7. 15
10.1007/s13671-020-00286-2.



Bimekizumab: ATOTEAEOUATIKOTNTA GTNV XEXTTA

BE MOBILE 1 (nr-axSpA) BE MOBILE 2 (r-axSpA)

100 - Week 16 100 4 Week 16
80 A 80
& g A 22%%*
2 60 2 60| A 25%*
2 8
IE E 45 A 17%* 42
40 - 40 1
24
23
20 - 20 17
T
0 0 A
ASAS40 ASASPR ASDES 521 ASAS40 ASAS PR ASDAS <21
m BKZ 160 mg Q4W (n=128) uPBO (n=126) uBKZ 160 mg Q4W (n=221) =PBO (n=111)

the Phase 3 BE MOBILE 1 study in non-radiographic axSpA and the Phase 3 BE MOBILE 2 study in ankylosing
spondylitis met the primary and all ranked secondary endpoints in both studies showing consistent improvements
versus placebo in signs and symptoms across the full spectrum of axSpA, including non-radiographic axSpA and

1h

|9 "
" : Ass n iti: jorfal :-od:iv;‘f‘im: Assessment in SpondyloArthritis 1. Deodhar A, et al. Presented at EULAR 2022. Abstract number 2416;
1al Society 40%: response; ASDAS: Ankylosing Spondylitis Disease Activity Score; axSpA: axial spondyloarthritis; BKZ: bimekizumab; IL: 2. van der Heijde D, et al. Presented at EULAR 2022, Abstract number 2441 16
leukin; MI: major imp -+ nr-axSpA: non-radiographic axial spondyloarthritis; PBO: placebo; PR: partial remission; Q4W: every 4 weeks; r-axSpA:




Bimekizumab: long term results

320 mg-- 320 ma -
160 mg 0mg 160mg 320mg 160 mg 320myg 160 mg 320 mg 160mg 1480 mg 160mg 180 mg

Safety:

In all studies the safety profile of bimekizumab was consistent with
other studies with IL-17i with no new observed safety signals. The
most frequently reported AE were upper respiratory tract infections
(14.5 percent) (most frequently nasopharyngitis) and oral candidiasis
(7.3 percent).

Wk o0 Wk 12 Wk 16 Wk 48 Wk 96 Wk 156

iID LD HD VHD
ASDAS

1.3 21 35

The 3 year results from the open-label extension of the phase 2b BE AGILE study show maintenance of the disease

control in those that had initially responded at week 12.

17
V. Navarro-Compan et al.Eular 2022.ABSTRACT NO 2138



Upadacitinib in nr-axSpA: Select-AXIS 2

T ey W s

100 Week 14 Week 14
g ]
80 - 3
3
- A 22%%* 0 - : \
< A 24%% E
2 60 A ‘s NR
E [=)]
= & -1 1
a 42 5
40 - @
= Y
20 18
-2.49
NR 3
0 4 T T A 3.06 .
ASAS40 ASAS PR ASDAS <21
®UPA 15 mg QD (n=156) B PBO (n=157) EUPA 15 mg QD EPBO

The SELECT-AXIS 2 nr- ax SpA: multicentre, randomised, double-blind, placebo-controlled, phase 3 trial at 113 sites across 23 countries.
Objective signs of inflammation based on MRI or elevated C-reactive protein and NSAID-IR.

The primary endpoint was the ASAS40 response at week 14 which was met.

UPA 15 mg QD demonstrated significantly greater improvements in disease activity, pain, function, quality of life, and MRI-detected Sl joint inflamma- tion than PBO after 14 wks
. of treatment in pts with active nr-axSpA. The safety profile of UPA was consistent with what has been observed with other inflamma- tory musculoskeletal diseases,3-5 and no
p<0.0001 new risks were identified.
ASAS4D: Assessment of SpondyloArthritis international Society 40% response; ASDAS: Ankylosing Spondylitis Disease
Activity Score; LDA, low disease activity; PBO: placebo; r-axSpa: radiographic axial spondyloarthritis; NR, not reported; 18
nr-ax5pA: non-radiegraphic axial spondyloarthritis; QD: once a day; SI: sacroiliac joint;
SPARCC: Spondyloarthritis Research Consortium of Canada; UPA: upadaditinib 10.1136/annrheumdis-2022-eular.2534



Upadacitinib in nr-axSpA: Select-AXIS 2 safety data

Safety data were consistent with other studies in all indications.
No new risks identified. The proportion of pts who experienced a TEAE was similar between treatment
groups

_____um__________[PEO

ALL TEAE % 48 46
SERIOUS TEAE (discont) (%) 4 (2.6) 2(1.3)
SERIOUS INFECTION 2 (1.3) 1(0.6)
HERPES ZOSTER 2 (1.3) 1(0.6)
UVEITIS 1(0.6%) 0
MALIGNANCY OTHER THAN NON- 0 1 (Basal cell carcinoma)
MELANOMA SKIN CANCER
CV, VTE, IBD 0 0
DEATH 0 0
JAKi: Janus kinase inhibitor; nr-axSpA: non-radiographic axial spondyloarthritis; PEO: placebo; QD: once a day; 19

UPA: upadacitinib doi.org/10.1016/50140-6736(22)01212-0



https://doi.org/10.1016/S0140-6736(22)01212-0
https://doi.org/10.1016/S0140-6736(22)01212-0
https://doi.org/10.1016/S0140-6736(22)01212-0
https://doi.org/10.1016/S0140-6736(22)01212-0
https://doi.org/10.1016/S0140-6736(22)01212-0
https://doi.org/10.1016/S0140-6736(22)01212-0
https://doi.org/10.1016/S0140-6736(22)01212-0
https://doi.org/10.1016/S0140-6736(22)01212-0
https://doi.org/10.1016/S0140-6736(22)01212-0
https://doi.org/10.1016/S0140-6736(22)01212-0
https://doi.org/10.1016/S0140-6736(22)01212-0
https://doi.org/10.1016/S0140-6736(22)01212-0

ASAS guality standards to improve the guality of health

and care services for patients with axial spondyloarthritis.

DIAGNOSIS TREATMENT MANAGEMENT
< 3 days At least every 6 months < 2 months from diagnosis
QS1. Referral QS4. Monitoring QS7. Education and self-management
(suspicion of axSpA) (ASDAS, alt: BASDAI and CRP) (utilities, treatment options
and healthy lifestyle)

< 3 weeks < 2 working days
QS2. Time to specialist QS5. Disease control QS8. Rapid access
(rheumatologist and health (treatment escalation, target: (if flare or drug side effect)
professionals) remission/LDA)
< 2 months
QS3. Assessment QS6. Non-pharma treatment QS9. Annual review
(history taken, lab, imaging) (information on regular exercise) (clinical symptoms, disease severity,

comorbidities)

20




Predicting CV risk score in AXSpA patients

Aim: to establish whether persistently high CRP and high disease activity may be considered predictive factors of CVD in axSpA
in 295 patients with axSpA and without personal history of CVD.

High disease activity defined as ASDAS > 2.1, and BASDAI > 4.

During the follow-up 23 patients had a CV event

Persistence of increased CRP levels and high disease activity may be
considered biomarkers to identify those axSpA patients at higher risk
of CVD.

Innovative axSpA-specific CV risk score, including these variables,
have to be developed.

VLIUIIH NV IV UVUUIALIVIIT JUuUlVV Uull WV UVvYulil LAatTu Ly |J\l iviowl U] VI 111V VAU UU Wi\ reveoly \ I\ 7 VWY VWY /UL VU L UTTU, H ~

0.001), of ASDAS > 2.1 (HR =1.014, 95%CI 1.000-1.028, p = 0.047),
and of BASDAI >4 (HR 1.019, 95%CI 1.006-1.033, p = 0.006) during follow-up, after adjustment for age, sex, and diabetes.

21
L. Navarini et al.Sci Rep 2022 May 7;12(1):7498.doi: 10.1038/s41598-022-1.



Elyape onuavtiki mpoodo otn Katavonon tng
naBoduololoyiag otic as2mA.

Tnv teAevtaia dekaetia £xeL onUELWOEL ouoLAOTIKA TPO0SOC
otn dlaxeiplon tng a&2mA e tn mpoonkn véwv DMARD onwg
IL-171 kot JAKI.

Me tnv epdavion véwv Beparmelwy, e€eAlocovtal €miong ot

SYMNEPAZMATA Bepamnevtikol alyoplBpuot.

H dAeypovn otic axSpA emiBapuvel tTn voonpotnto KoL TN
Bvnoluotnta tng vooou. ,

Xpelalopoote pokpomnpoBeopa dedbopeva amo eYAAES K?TEQ

aoBevwv yla val ol€LOAOY|OOULLE €AV LAl TTLO ETILOETLKA pLOULON

™G dAeypovig Bo aAldéel Tn mopeiag tng vooou oTgagITA.
o 22




[TaveAArvio Zuvedplo EMIZTHMONIKH ETAIPEIA
NA TH MYOZKEAETIKH YTEIA

Yppi61
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S ONHI0 20 SENTEMBPIOY - 2 0KTQBPIOY 2022

EYXAPIZTQ I'A TH MPOZOXH ZAZ
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