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Axial spondyloarthritis — a heterogenous disease

« Degree of radiographic change varies
» Peripheral arthritis

* Enthesitis

» Anterior uveitis

» Psoriasis

» Inflammatory bowel disease

« Comorbidities



Mapapetpol ya Bepamneutikn anavinon

» ASAS 20, ASAS 40, ASDAS-PR, ASAS 5/6
* BASDAI 50

* ASDAS-CII, ASDAS-MI, ASDAS-LDA, ASDAS-ID



Kpitnpia BeAtiwong ASAS 20

BeAtiwon 2 20% kai 2 1* pjovada o€ TOUAAXIOTOV 3 ATTO TOUG 4 TOMEIG

2PAIPIKA EKTIUNON ac0evn
NMovog**
AgiToUupyIKOTHTA
PAeypovi***

Kapia emideiviwon otov 4° Topéa 2 20% Kai 2 1 gjovada

*  Z& KAipaka 0-10
** Mévog ZmovOuAIKNg otNANG ) epwtnon 2 tou deiktn BASDAI
* MeEan TIHN Twy epwTtrocwy 5 kal 6 oto BASDAI

Anderson JJ et al. Arthritis Rheum 2001:44:1876-86



Kpitnpia BeAtiwong ASAS 40
BeAtiwon 2 40% kal 2 2* povadeg o€ TOUAAXIOTOV 3 ATTO TOUG 4 TOUEIG

2@AIPIKN EKTIUNON aocBevh
Noévog**
AgiTOUpYIKOTNTA
PAeypovn***

Kapia emdeiviwon oTov TEAEUTAIO TOHED

*  Ze KAipaka 0-10
** T1ovog ZmovOUAIKNS otnANG ) epwtnon 2 tou deiktn BASDAI
* Méon TN Twy epwtrioswy 5 kal 6 ato BASDAI

Adapted from Brandt J et al. Ann Rheum Dis 2004;63:1438-44 (with permission) Aﬂs



Kpitnpia ASAS yia HEPIKE U@EOH TG VOO OU

BaOpoAoyia 6x1 dvw Twv 2 povadwyv * oTov KABe éva atrd Toug 4 TOUEIG

2 PAIPIKN EKTIUNON aoBevi
Noévog**
AgiToupyIkoTnTA
OAeypovn***

*  Ze KAipaka 0-10
** Tdévog Z1TovBUAIKAG oTAANG ) epwTnon 2 Tou deiktn BASDAI
= Méon TipN Twy epwTtrioswy 5 kal 6 oto BASDAI

Anderson JJ et al. Arthritis Rheum 2001:44:1876-86 A545



Kpitnpia BeAtiwong ASAS 5/6

BeATiwon 2 20% o& TouAdyioTov 5 a1rd TOUuG 6 TOHEIG

2 AIPIKK EKTIUNON aoBeviy
Noévog*
AgiToupyIkoTnTA
dAeypovi**

CRP
KivnTiIKOTNTa OTTOVOUAIKAG OTAANG

*  Mévog ZmovBUuAIKAG oTAANG 1| epwtnon 2 Tou deiktn BASDAI
** Méon TIFA Twv epwTroewy 5 kal 6 oto BASDAI

Adapted from Brandt J et al. Ann Rheum Dis 2004;63:1438-44 (with permission)



Opi1a ASDAS vyia eKTIiNNON EVEPYOTNTOC VOO OU

<1.3 <21 >3.5
; , MéTpia
M| EVepyn EveEPYOTNTA
HOCI0G vOooou

Machado P et al. Ann Rheum Dis 2011,70:47-53 (with permission) AsAs



Op1a ASDAS via kpithpia BeATiwong vooou

KAIvikda
ONMAVTIKN
BeATtiwon

\L/
£\

Machado P et al. Ann Rheum Dis 2011;70:47-53 (with permission) '\4-5=45
oy



OpoI0TNTEG KOl Dla@OPEG METACU A Kal agoVIKNG ZTTA (aZTTA)
XWPEIC AKTIVOAOYIKA eupAHOTA (HO-0EZTTA)

GESPIC! Herne-Cohort?

AZ Ha-agZTTA
‘OAgg o1 agZ1rA AZ a-agZTrA

s § <5 €1 <5 £€Tn Ho-ag

N=236 N=119 N=226 N=56 N=44
HAIKia, €Tn 35.6 36.1 36.1 41.2 39.1
HLA-B27 (+), % 82.2 73.1 74.7 89.1 86.4
MNuvaikeg, % 36.0 34.5 57.1°% 23.2 68.2*
BASDAI (0-10) 4.0 4.0 3.9 4.3 3.6
NMoévog ouvoAika (0-10) 5.0 4.8 4.8 5.0 4.0
BASFI (0-10) 3.1 3.1 2.5% 2.9 1.5
ZaIpIKr agioAdyion
acBevouc (0-10) 5.0 5.0 4.9 4.6 4.0
MaBoAoyikn TiuyR CRP, % 51.9 49.6 29.8°% 69.1 29.5*

Sp <0.05vs AT <5 £1n, *p < 0.05 vs AT

1. Rudwaleit M et al. Arthritis Rheum 2009;60:717-27 A545

2. Kiltz U et al. Arthritis Care Res (Hoboken) 2012;64:1415-22



Efficiency of treatment with NSAIDs according to current recommendations
in patients with radiographic and non-radiographic axial spondyloarthritis —
a prospective 4-week-study including magnetic resonance imaging

Consecutive anti-TNF-naive patients (n=100) with nr-axSpA and AS (n=50 each) were
included if their BASDAI was 24 and if they had not received maximal NSAID doses.
Thereafter the NSAID dose was increased to maximum approved and tolerated.

nr-axSpA AS 10 -
(n=50) (n=50)

Male gender 52% 70% 97 nr—axSpA BAS
Age (years) 3761 41.9+123 8 -
Symptom duration (years) 7.3x9.1 14.6+11.8
HLA-B27+ (%) 80% 74% 7
BASDAI (0-10) 6.0+ 1.4 56413 6 | 60
NRS for back pain (0-10) 7117 6.5+x24
PatGA (0-10) 6.9+1.8 6.5+23 S 1
PhysGA (0-10) 6.5+1.7 6.1%2.1 4] 4.2 3.9 4.0 26
Mean BASFI (0-10) 46+26 48+24
AS-QoL 10.8+4.0 10.0+4.6 3 -
CRP (mg/dl) 0.6+0.9 1.2+1.1*
SIJ MRI score 3.1£3.0 6.7+5.4* 2
ASDAS-CRP >2.1 76% 74% 1 -
Positive MRI of the SlJs 70% 78%
NSAID index (0-100) 19.8+28.3 28.9437.2 0" Baseline Week 1 Week 4

Baraliakos X et al. ACR 2014



Certolizumab in axial SpA
RAPID-axSpA ASAS40 Response

axSpA AS nr-axSpA

Resgonse rane (% of prs)
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* p<0.001; + p<0.05 CZP vs. PBO (2-sided Wald asymptotic test)
¥ Escaping PBO patients were considered non-responders Wk 24 Landewé R et al. Ann Rheum 2014
Randomized Set [NRI Imputation]



Mapopoiog BaBuog atravTnong o€ aoBeveic pe A Kail agovikn
21TA XWwpic akTivoAoyika eupAuaTta (nr-axSpA) petda 1 £€10¢
Bepartreiag pe Etanercept

MeAétn ESTHER petafoAn atrd Tnv évapén €wg tnv 48" eBdopdada
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BASDAI BASFI ASDAS CRP MRI score  MRI score
IEpOAQYOVIWV ZTTOVOUAIKAG
OAeC o TIEC p> 0.05 yia OAEC TIC 2TAANG
ouykpioeic AS vs. nr-axSpA ®AS n= 20 nr-axSpA, n= 20 an
O\

Song IH et al. Ann Rheum Dis 2013;72:823-5 (with permission) As.qs

\qp’.



2016 update of the ASAS-EULAR management recommendations for axial SpA

* The use of IL-17i therapy should be avoided in patients with active IBD.

* Monoclonal antibodies are efficacious in the treatment of IBD and in preventing the recurrence of
uveitis and, whereas etanercept has shown contradictory results for uveitis and no efficacy in IBD.
Etanercept seems to be less efficacious for psoriatic skin involvement than other TNFi.



2019 Update of the ACR/ SPARTAN Recommendations for the Treatment of AS
and Nonradiographic Axial SpA

* In adults with recurrent iritis, we conditionally recommend treatment with TNFi monoclonal
antibodies over treatment with other biologics.

* In adults with IBD, we conditionally recommend treatment with TNFi monoclonal antibodies over
treatment with other biologics.



TasLe 1 Efficacy of cytokine and JAK inhibitors across the spondyloarthritis spectrum

Condition Drug class
Monoclonal Etanercept IL-17A IL-23p19/p40 JAK
TNF inhibitors inhibitors inhibitors inhibitors
AxSpA ++ ++ ++ —— (-+)
Uveitis -+ (+) ? ? ?
IBD ++ —— —— ++ CD (?/+) UC ++
Psoriasis ++ ++ +++ +++ (+/++)

Hidradenitis suppurativa ++2 (+) (+) (+) ?




Sex differences in axial SpA

Women with axSpA are found to be less often positive for the HLA- B27 allele compared with
males.

There are sex differences in other less familiar gene expressions.

Immune processes are also influenced by sex hormones.

IL-17A and Th17 cells were elevated in male patients but not in female patients.

Sex hormones also influence other physiological processes, such as pain transmission.

Sex differences in body composition influence the immune modulation indirectly, especially due
to fat disposition.



Sex differences in axial SpA

Manifestations and Gender differences Disease activity at baseline Gender differences

comorbidities

BASDAI 7 in women

Extraspinal ASDAS-CRP Np difference

manifestations CRP-levels [ Inmen

AAU No differences EEHR(;:;VI?B No difference

:EBrgheSItls ! !n women BASFI No difference

o I In women Quality of life

Psoriasis T in women ASQol | in women

Peripheral arthritis T in women ASASHI | in women
Comorbidities EuroQoL No difference

Cardiovascular 7 in men and post-menopausal SF-36 No difference

diseases women Physical

Osteoporosis Equal risk, but underdiagnosis BASMI 1 in men

in (young) males MASES 17 in women




Predictors of response to TNF antagonists in patients with AS: systematic review and
meta-analysis

(C) Meta-analysis of gender and ASAS20 in AS. (D) Meta-analysis of gender and BASDAIS0 in AS

C
Arends et al (2011)  IFX,ETN, ADA ¢ 2.99(1.52,589) 5556 220
Stone et al (2004) IFX g 1.67 (0.13, 22.00) 3.87 22
FDA-103795/5123 ETN —— 2.21(1.00,4.88) 4057 138
Subtotal (l-squared = 0.0%, p = 0.803) '<> 2.59 (1.56, 4.28) 100.00
D
Arends et al (2011)  IFX,ETN, ADA * 260(1.30,5.19) 26.94 220
Lord et al (2010) IFX, ETN, ADA * 1.25(0.58,269) 2194 261
Rudwaleit et al (2004) IFX, ETN e 1.16 (0.50,2.69) 1824 99
Ottaviani et al (2012) IFX —.— 1.27 (0.61,2.64) 24.06 139
Haibel et al (2008) ADA - 2.01(0.60,6.74) 8.83 45
Subtotal (l-squared = 0.0%, p = 0.500) O 1.57 (1.10, 2.25)  100.00
NOTE: Weights are from random effects analysis

| |

.0455 1 22
Female Male



Response to TNFi in Male and Female Patients with AS: Data from a Swiss Cohort

Table 3. Clinical outcome of women versus men after 1 year of treatment with a first TNF inhibitor (Response/Tolerance Analysis”).

Unadjusted Analyses Adjusted Model 1* Adjusted Model 2**

Outcome N  Women,% Men,% OR 95% CI p N OR 95% CI p N OR 95% CI p
ASAS20 293 52 63 0.63 037-107 0.09 244 048 0.27-087 0.02 210 034  0.16-0.71 0.005
ASAS40 293 40 46 0.79 046-135 0.37 244 0.60 0.33-1.09 0.10 210 044 021091 0.03
ASDAS improvement

>1.1 262 51 61 0.69 038-122 0.21 228 052 0.26-1.05 0.07 196 0.27  0.10-0.67 0.006
ASDAS <2.1 284 48 53 082 048-142 0.51 230 047 024091 0.03 198 026  0.11-0.59 0.002
ASDAS improvement

>2 262 23 32 062 031-1.19 0.14 228 048 0.22-099 0.05 196 026  0.09-0.67 0.007

ASDAS <13 284 18 26 0.65 032-127 022 230 0.29 0.11-0.68 0.007 198 0.10 0.03-031 <0.001




Sex differences in axial SpA

Disease activity

(mean)
BASDAI

ASDAS-CRP
CRP level
ESR level

Treatment
response

BASDAI 50%
ASDAS-CRP?
ASAS20/40
Drug survival
Time on drug
Switch

Differences (range 6—-60 months)

Remains higher over time
in females

No observed differences

Remains higher over time in males
No observed differences
Differences (range 6-60 months)

| in females

| in females

| in females

Differences (range 12 weeks—10years)
| in female patients

T in female patients




GO-AHEAD: GOL 50mg vs placebo og un aktwoloywka aovikn ZMA
Alapopa % avrartokptonc ASAS 20

L ]

[
=40

Sieper J, Arthritis Rheumatol 2015
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Estimate of Difference in Percent ASAS 20 Responder
GLM S0 mg vs Placebo

Male (n=61.,52)
Female (n=36.,48)

Age: =30 years (Nn=41.,55)
Age: =30 yvears (N=56,45)

Weight = Median (n=45,56)
Weight = Median (n=52,44)

BASDAI score = Median (n=43,55)
BASDAI score > Median (n=54.,45)

HLA-B2Z2T negative (n=16,18)
HLA-B27 positive (n=81,82)

Westem Europe and US (n=45.,47)
Eastern Europe (Nn=52.53)

MRI (-) (n=32,34)
MRI (+) (n=65,66)

CRP = (n=58,59)
CRP = ULN (n=39,41)

MRI (-) and CRP < ULN (n=19,20)
MRI (-) and CRP > ULN (n=13,14)
MRI (+) and CRP < ULN (n=39,39)
MRI (+) and CRP > ULN (n=26,27)

1
100



BMI 6ev emnpealeL to deiktn ASDAS atnv atovikn 2MA

Table 5 Linear regression analyses explaining ASDAS
by BMI in the 168 axSpA patients

B SE  95%Cl R-squared p Value

Without adjustments

BMI 002 001 -0.01to0.04 0.0 018
Adjusted for age and gender

BMI 002 001 -0.01t00.04 0.03 0.13

ASDAS, Ankylosing Spondylitis Disease Activity Score; axSpA,
axial spondyloarthritis; p, unstandardised [ coefficient.

Vargas RR, RMD Open 2016

Table 4 Linear regression analyses explaining CRP by
BMI according to gender in the whole population (n=428)

B SE  95%ClI R-squared p Value
Male (n=158)
BMI -011 020 -051t0028 0.00 058
Female (n=270)
BMI 035 007 02110049 0.09 <0.001

p Value in bold with statistical significance.
B, unstandardised p coefficient; BMI, body mass index; CRP,
C reactive protein.



H nayvoapkia geival auxvn otnv afovikn ZMNA kat oxetiletal
dTwxnN KAWLIKNA €KBaon

Nayvoapkia: 22% afovikn 2MA vs 15% yeviko mAnBuouo

N Overweight
ormal ) Obese

All patients BMI< 25Kg/m2 25Kg.m” <BMi< BMI> 30Kg/m?

30Kg/m?

BASDAI, 0-10 38+£23 38+£23 35+21 4.5 +23%"
ASDAS 24+1.0 23+1.0 22+08 2.8 +1.1%F
CRP, mg/1 3(0-94) 3(0=73) 3(1-94) 5 (1-82)*T
ESR, mm/h 9(1-79) 8 (1-71) 8(2-79) 13 (2-66)*T
BASFI, 0-10 3.3(0-99) 29(0-9.1) 29(0-99) 5.2 (0.1-9.7)*T
ASQoL, 0-18 6 (0-18) 5(0-17) 4 (0-17) 8 (0-18)*T

Aywyn: 50% M2AQ, 7% DMARDs, 44% anti-TNF

Maas F, J Rheumatol 2016



BMI emtnpeadel tnv anavinon o€ INF otnv A2

MoAumtapayovtikn avaAuon: to uPnAo BMI oxetiletal aveéaptnta
He un avrtanokplon o€ INF otoug 6 piveg os A

Response criteria P value OR (95% CIJ*
BASDAIS0 0.0003 0.87 (0.81-0.94)
VAS50 < 0.0001 0.87 (0.80-0.93)
CRP50 0.027 0.93 (0.88-0.99)
NSAIDS0 0.0077 091 (0.85-097)

Ottaviani S, Arthritis Res Ther 2012



H moyvoapkia oxetiletal pe Alyotepn mbavotnta avtormokpLong o€ avil-TNF atnv

aéovikn 2MA
100 mBASDAIS0
20- OBASDAI<1
=
- *
g 60-
5
2 40- * #
B ES
>
20
* #
0 .
BMI=25 25<BMI<30 BMI>30

*P < 0.05 vs BMI <25; *P < 0.05 vs BMI 25-30.

Gremese E, Rheumatology 2016



Impact of obesity on the response to TNFi in axial SpA

ASAS40 :
ASAS-PR i
BASDAI-50 :
ASDAS-CIl | ==
ASDAS <21 | =t

ASDAS-MI| -
ASDAS <13 |

BMI>30 a

ASAS40 BMI25-30 b
ASAS-PR
BASDAI-50
ASDAS-CI| 1
ASDAS < 2.1 :
ASDAS-MI

ASDAS < 1.3 |

}

0.0 0.5 1.0 1.5 2.0 2.5
Odds ratio and 95% confidence interval




GO-AHEAD: GOL 50mg vs placebo og un aktwoloywka aovikn ZMA
Alapopa % avrartokptonc ASAS 20

Sieper J, Arthritis Rheumatol 2015
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Estimate of Difference in Percent ASAS 20 Responder
GLM S50 mg vs Placebo

Male (n=61.,52)
Female (Nn=36,48)

Age: =30 years (Nn=41,55)
Age: =30 years (N=56,45)

Weight = Median (n=45,56)
Weight > Median (n=52.,44)

BASDAI score = Median (Nn=43.55)
BASDAI score = Median (n=54.,45)

HLA-BZ27T negative (n=16,18)
HLA-B27 positive (n=81,82)

Westem Europe and US (n=45.,47)
Eastern Europe (Nn=52,53)

MRI (-) (n=32,34)
MRI (+) (n=65,66)

CRP = (n=58.59)
CRP > ULN (n=39.,41)

MRI (-) and CRP = ULN (n=19,20)
MRI {-) and CRP = ULN (n=13,14)
MRI (+) and CRP = ULN (n=39,39)
MRI (+) and CRP > ULN (n=26,27)

100



H nayxvoapkio eEAATTWVEL TNV KAWVLIKA QMOTEAECHATIKOTNTO
Ko Ta eTtimeda tou ADA otnv A2

P=0.002 P<0.001 P=0.032
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DMARD vs Non-DMARD BASDAI <4 vs BASDAI >4 ASDAS <2.1 vs ASDAS >2.1 ADA (+) vs ADA (-) ADL level mg/L

BMI>30 vs <25 kg/m?

Rosas J, Clin Exp Rheumatol 2017

ADL trough level, mg/L (SD)



BMI: évag mapayovtac mov 0a nmpemnet va Aappavetat
unoyn otnv anodaon BLoAoylkAc Oeparmneiac

_ DRecTEFrecT 2

Overweight/obese
BMI

ﬁ

Disease activity

N\

Exercise

Kiely P, Rheumatology 2016
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Predictors of response to TNF antagonists in patients with AS: systematic review and

meta-analysis

(A) Meta-analysis of age and BASDAI50 at week 12 in AS. (B) Meta-analysis of age and BASDAIS0 at

Study Biologic Week 241N AS ES (95% ClI) Weight n
A
Arends et al (2011) IFX,ETN, ADA — 0.98 (0.95, 1.00) 30.88 220
Rudwaleit et al (2004) IFX e — 0.94 (0.88, 1.00) 26.77 69
Rudwaleit et al (2004) ETN -+ 0.95(0.87, 1.04) 2275 30
Rudwaleit et al (2008) ADA - 0.76 (0.68, 0.85) 19.61 1159
Subtotal (I-squared = 84.1%, p = 0.000) <> 0.91(0.84,0.99) 100.00
B
Arends et al (2011) IFX,ETN, ADA —i— 0.96 (0.93,0.99) 13.95 220
Glintborg et al (2010) IFX,ETN, ADA - 0.98 (0.97,0.99) 73.21 842
Lord et al (2010) IFX,ETN, ADA — 0.98 (0.95, 1.01) 12.83 261
Subtotal (I-squared = 12.3%, p = 0.320) o 0.98 (0.97,0.99) 100.00
NOTE: Weights are from random effects analysis
| |
68 1 1.47

yourgers

olders



GO-AHEAD: GOL 50mg vs placebo og un aktwoloywka aovikn ZMA
Alapopa % avrartokptonc ASAS 20

Sieper J, Arthritis Rheumatol 2015
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Estimate of Difference in Percent ASAS 20 Responder
GLM S50 mg vs Placebo

Male (n=61.,52)
Female (Nn=36,48)

Age: =30 years (Nn=41,55)
Age: =30 years (N=56,45)

Weight = Median (n=45,56)
Weight > Median (n=52.,44)

BASDAI score = Median (Nn=43.55)
BASDAI score = Median (n=54.,45)

HLA-BZ27T negative (n=16,18)
HLA-B27 positive (n=81,82)

Westem Europe and US (n=45.,47)
Eastern Europe (Nn=52,53)

MRI (-) (n=32,34)
MRI (+) (n=65,66)

CRP = (n=58.59)
CRP > ULN (n=39.,41)

MRI (-) and CRP = ULN (n=19,20)
MRI {-) and CRP = ULN (n=13,14)
MRI (+) and CRP = ULN (n=39,39)
MRI (+) and CRP > ULN (n=26,27)

100



MpoyvWOTIK CUVEIC@OPA CUVOUAOHOU TTOPOHMETPWYV
via BeAtiwon BASDAI 50 otn Ogpartreia pe avri-TNFa
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Berlin MRI spine score

e > 20yrs, CRP<10mg/L. ® ® @ > 20yrs, CRP >=10 SN 11-20yrs, CRP <10
BN = 1.)0ys, CRP>=1) W= 8 < Qyws CRP<10 BE B! <10yrs, CRP>=10

Rudwaleit M et al. Ann Rheum Dis 2008;67:1276-81(with permission) AsAs



Predictors of response to TNF antagonists in patients with AS: systematic review and
meta-analysis

(A) Meta-analysis of dichotomous CRP and ASAS20 in AS. (B) Meta-analysis of dichotomous CRP and ASAS40 in
AS.
(C) Meta-analysis of continuous CRP and BASDAI in AS. (D) Meta-analysis of dichotomous CRP and BASDAIS0 in

Study Biologic AS OR (95% CI) Weight n

A

de Vries et al (2009) IFX,ETN —_—— 2.80(1.30,570) 1030 155
Fagerli et al (2012) NA —_—— 218 (1.34,353) 2399 289
Visvanathan et al (2008)  IFX —_—— 343(1.86,633) 1501 201
Inman et al (2008) GOL —_—— 218 (1.33,3.58) 2296 278
van der Heijde et al (2005) IFX —— 3.39(187,6.15) 1588 201
Davis et al (2005) ETN —— 193(0.97,3.85) 1185 138
Subtotal (l-squared = 0.0%, p = 0.661) < 253 (2.00,3.21)  100.00

B

Fagerli et al (2012) NA —— 1.73(1.08,2.76) 3044 289
Haibel et al (2008) ADA + 585 (150,22.82) 490 45
Rudwaleit et al (2009) IFX, ETN, ADA —— 202 (1.60,255) 6467 1190
Subtotal (I-squared = 27.6%, p = 0.251) @] 2.03 (1.49,276)  100.00

c

Arends et al (2011) IFX,ETN, ADA L 1.02(1.01,1.04) 2465 220
Rudwaleit et al (2004) IFX L 3 1.02 (1.00, 1.04) 2396 69
Rudwaleit et al (2004) ETN p 1.04(0.99,1.09) 1608 30
Ottaviani et al (2012) IFX * 1.02(1.00,1.04) 2396 139
Rudwaleit et al (2008)  ADA * 123(1.15,1.32) 1136 1159
Subtotal (I-squared = 85.5%, p = 0.000) > 1.05(1.01,1.08)  100.00

D

Braun et al (2002) IFX *> > 2290 (1.17, 448.45) 0.56 34
Fagerli et al (2012) NA ——— 1.83 (1.15, 2.92) 17.73 289
Visvanathan et al (2008) IFX —— 2.50 (1.41, 4.44) 12.71 201
Haibel et al (2008) ADA * 7.21(1.68,31.04) 229 45
Rudwaleit et al (2009) IFX, ETN, ADA - 1.94 (1.63, 2.45) 4128 1190
Glintborg et al (2010) IFX, ETN, ADA —— 2.22 (1.56, 3.22) 2543 B42
Subtotal (I-squared = 22.3%, p = 0.266) O 2.14 (1.71, 2.68) 100.00
NOTE: Weights are from random effects analysis
| |
00223 1 448

high



GO-AHEAD: GOL 50mg vs placebo og un aktwoloywka aovikn ZMA
Alapopa % avrartokptonc ASAS 20

Sieper J, Arthritis Rheumatol 2015
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Estimate of Difference in Percent ASAS 20 Responder
GLM S50 mg vs Placebo

Male (n=61.,52)
Female (Nn=36,48)

Age: =30 years (Nn=41,55)
Age: =30 years (N=56,45)

Weight = Median (n=45,56)
Weight > Median (n=52.,44)

BASDAI score = Median (Nn=43.55)
BASDAI score = Median (n=54.,45)

HLA-BZ27T negative (n=16,18)
HLA-B27 positive (n=81,82)

Westem Europe and US (n=45.,47)
Eastern Europe (Nn=52,53)

MRI (-) (n=32,34)
MRI (+) (n=65,66)

CRP = (n=58.59)
CRP > ULN (n=39.,41)

MRI (-) and CRP = ULN (n=19,20)
MRI {-) and CRP = ULN (n=13,14)
MRI (+) and CRP = ULN (n=39,39)
MRI (+) and CRP > ULN (n=26,27)

100



Atravtnon ASAS40 oto Adalimumab avdaAoya pe Tn O1GpKEIA TWV
CUMNTITWHATWY Kal TRV and CRP évapéng tnv 12" ¢Bdopdada oe aocOeveig
ME agOVIKI OTTOVOUAaPOPITIOO XWPIG AKTIVOAOYIKA EUPHUATA

MeAétn ABILITY-I: 40 mg Adalimumab u.5./2 €38. vs. gIkovikO o€ 12 ¢Bdouadeg

60 1 _ 55 Adalimumab  * Eikoviké
50 A 48 Interaction analysis* Interaction analysis*
p=0.02 . p=0.03
5 .
S 40 -
CIDD 31 :
S 30 . 27
X :
© 20
20 - : 18
11
10 6
0 I El T 1
n=33 n=34 n=55 n=56 n=29 n=37 n=62 n=57
AIGpPKEIA ZUPTTTWHATWY  AIQPKEIa ZUUTITWHATWY  Auénuévn CRP ®uoioroyiki CRP
<5 £ 25 £€1n

*AOYIOTIKO OVTEAO tTTOU XPNOIHOTTOINBNKE yIa va eKTIUNBEF N Bepartreia kai n aAAnAemidpaon peraél Twv
utToouadwyv, e anuavrtikn aAAnAemmidpacon va £xel opiobei orav p<0.10

Sieper J et al. Ann Rheum Dis 2013;72:815-22 (with permission) Aﬂs



Predictors of response to TNF antagonists in patients with AS: systematic review and
meta-analysis

(A) Meta-analysis of HLAB27 and ASAS20 in AS. (B) Meta-analysis of HLAB27 and ASAS40 in AS. (C) Meta-

analysis of HLAB27 and BASDAI50 in AS.

Study Biologic OR (95% CI) Weight n
A
Arends et al (2011) IFX,ETN, ADA —_— 1.09 (0.52,2.27) 33.86 220
van der Heijde et al (2006) ADA —_— 5.29 (2.93,9.58) 36.18 208
FDA-103795/5123 ETN —_— 2.99 (1.14,7.86) 29.96 138
Subtotal (I-squared = 81.4%, p = 0.005) <> 2.61(0.95, 7.14) 100.00
B
Haibel et al (2008) ADA - 1.62 (0.45,5.78) 4.72 45
Rudwaleit et al (2009) IFX, ETN, ADA — 1.84 (1.37,2.48) 87.41 1218
FDA-103795/5123 ETN - 1.88 (0.70, 5.06) 7.87 138
Subtotal (I-squared = 0.0%, p = 0.981) 0 1.83 (1.39, 2.42) 100.00
C
Rudwaleit et al (2004) IFX -*- 2.94 (0.53, 16.40)2.91 69
Rudwaleit et al (2004) ETN @ > 4.00(0.32,50.20)1.34 30
Ottaviani et al (2012) IFX ———— 1.68 (0.81, 3.37) 16.86 139
Rudwaleit et al (2008) ADA —_—— 1.71 (1.22,2.41) 73.94 1159
Haibel et al (2008) ADA —o- 3.27 (0.88,12.22)4.95 45
Subtotal (I-squared = 0.0%, p = 0.807) O 1.81 (1.35, 2.42) 100.00
NOTE: Weights are from random effects analysis
| |
.0199 1 50.2
Negative Positive
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BASDAI score = Median (Nn=43.55)
BASDAI score = Median (n=54.,45)

HLA-BZ27T negative (n=16,18)
HLA-B27 positive (n=81,82)

Westem Europe and US (n=45.,47)
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CRP > ULN (n=39.,41)
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The effect of smoking on clinical and radiographic variables,
and acute phase reactants in patients with ankylosing spondylitis

Grigorios T. Sakellariou’ - Athanasios D. Anastasilakis® - Eustathios Kenanidis® -
Michael Potoupnis® - Eleftherios Tsiridis® - Matthaios Savvidis* - Nikolaos Kartalis® -

Fares E. Sayegh®

Table 4 Multivariate linear regression analyses showing independent
variables associated with BASDAI, BASFI and mSASSS in patients

with ankylosing spondylitis (AS)

Independent variable B? B® (95 % CI) p value
BASDAI—Model 1
Current smoking 0.35 14.75 (7.0, 22.49) <0.001
ESR 0.83 4.61 (—13.13, 22.36) 0.607

CRP 0.13 5.55(=7.72, 18.83) 0.409



Original article

Serum levels of Dkk-1, sclerostin and VEGF in patients with
ankylosing spondylitis and their association with smoking,

and clinical, inflammatory and radiographic parameters

Table 4
. - - d,-i- - . I) . }J - . - ~
Grigorios T. Sakellariou®*, Alexios Iliopoulos”, Maria Konsta”, Eustathios Kenanidis®, Multivariate linear regression models showing independent variables associated

Michael Potoupnis®, Eleftherios Tsiridis, Elpida Gavana¢, Fares E. Sayegh® with serum levels of Dkk-1, sclerostin and VEGF in patients with ankylosing
spondylitis (AS).

Independent variable (3¢ P-value 3¢ P-value
Model 1 Model 2
Regression analyses for Dkk-1
Current smoking —0.011 0.912 0.018 0.872
ESR 0.515 <0.001
CRP 0.409 0.001
BASDAI —0.338 0.064 -0.347 0.079
Syndesmophytes —0.380 0.001 -0.175 0.139
Age 0.244 0.071 0.174 0.221
BMI -0.019 0.863 —0.062 0.601
Sclerostin 0.506 <0.001 0.548 <0.001
Regression analysis for sclerostin
Syndesmophytes 0.006 0.963
Age -0.251 0.052
Dkk-1 0.532 <0.001
Regression analyses for VEGF Model 1 Model 2
Current smoking 0.240 0.088 0.269 0.059
ESR 0.227 0.090
CRP 0.197 0.137
BASDAI 0.161 0.274 0.113 0.467
BASFI 0.106 0.431 0.181 0.163
Regression analyses for VEGF Model 1 Model 2
Ever smoking 0.465 <0.001 0.499 <0.001
ESR 0.242 0.043
CRP 0.253 0.033
BASDAI 0.193 0.101 0.136 0.270

BASFI 0.171 0.160 0.254 0.088




Connection smoking and inflammation

Smoking has an inflammatory effect through increased production of pro-inflammatory cytokines
such as TNF-alpha and IL-6.

Smoking is associated with periodontitis and its severity in a dose-dependent manner and
correlated with CRP elevation .

Smoking may also interfere with gut physiology.

The possibility of activation of the IL-23/Th17 pathway by smoking.



Impact of tobacco smoking on response to TNFi treatment in patients with AS: results
from the Danish nationwide DANBIO registry

Fiac. 2 BASDAI50%/20 mm-response rates after 6 months’ treatment according to smoking status for all patients and
stratified according to gender

70 1 % P <0.0001 P =0.001 P =0.001
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Impaired response to treatment with TNFi in smokers with axial SpA

Table 4  Estimated difference in BASDAI or ASDAS-CRP drop after initiation of a first TNF inhibitor between smokers (ever, current, previous)

and non-smokers

Smokers vs non-smokers with elevated baseline CRP

Ever smokers

Ever smokers

Difference in ABASDAI

Smokers vs non-smokers with normal baseline CRP

Ever smokers

Ever smokers

BASDAI units 95% Cl p Value
0.62 0.13 to 1.11 0.01
Difference in AASDAS-CRP

ASDAS units 95% Cl p Value
0.55 0.19 to 0.90 0.002
Difference in ABASDAI

BASDAI units 95% Cl p Value
0.43 —0.05 to 0.90 0.08
Difference AASDAS-CRP

ASDAS units 95% Cl p Value
0.15 —0.20 to 0.49 0.40

Current smokers
Past smokers

Current smokers
Past smokers

Current smokers
Past smokers

Current smokers
Past smokers

Difference in ABASDAI

BASDAI units 95% ClI p Value
0.75 0.22 to 1.28 0.005
0.36 —0.28 to 1.00 0.27
Difference in AASDAS-CRP

ASDAS units 95% CI p Value
0.69 0.30 to 1.08 0.001
0.30 —0.18 t0 0.78 0.22
Difference in ABASDAI

BASDAI units 95% ClI p Value
0.30 —0.24 10 0.83 0.28
0.59 0.002 to 1.18 0.05
Difference in AASDAS-CRP

ASDAS units 95% Cl p Value
0.17 —0.21 to 0.56 0.38
0.12 —0.31t0 0.54 0.59




Baseline predictors of response to TNF-a blocking therapy in axial SpA
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Evaluation of the impact of concomitant fibromyalgia on TNFi effectiveness in axial SpA

Table 2  Effectiveness endpoints of the main analysis using the FiRST definition for fibromyalgia

Fibromyalgiat

All patients Yes No Crude OR Adjusted OR

Effectiveness endpoint n=508 (%) n=192 (%) n=316 (%) (95% Cl)* P value* (95% CI)§ P value
BASDAI responsef| 258/508 (50.8) 87/192 (45.3) 171/316 (54.1) 0.7 (0.5 to 1.0) NS 0.7 (0.5t0o 1.1) NS
ASAS 40 201/508 (39.6) 55/192 (28.6) 146/316 (46.2) 0.5(0.3t00.7) <0.001 0.5(0.3t00.8) 0.001
ASAS 20 268/508 (52.8) 83/192 (43.2) 185/316 (58.5) 0.5 (0.4 to 0.8) <0.001 0.6 (0.4 t0 0.9) 0.008
ASDAS MI 117/508 (23.0) 36/192 (18.7) 81/316 (56.3) 0.7 (0.4 t0 1.0) NS 0.8(0.5t01.3) NS
ASDAS ClI 265/508 (52.2) 87/192 (45.3) 178/316 (56.3) 0.6 (0.5t00.9) 0.02 0.7 (05t01.1) NS
ANSAID score =50% 235/508 (46.3) 69/192 (35.9) 166/316 (52.5) 0.5(0.4t0 0.7) <0.001 0.6 (0.4 t0 0.8) 0.003
ACRP >0mg/L 325/508 (64.0) 112/192 (58.3) 213/316 (67.4) 0.7 (0.5t0 1.0) NS 0.7 (0.5t01.2) NS
ASDAS MDA at 12 weeks 264/508 (52.0) 74/192 (38.5) 190/316 (60.1) 0.4 (0.31t00.6) <0.001 0.5(0.3t00.7) <0.001
ASDAS ID at 12 weeks 126/508 (24.8) 28/192 (14.6) 98/316 (31.0) 0.4 (0.2 to 0.6) <0.001 0.4 (0.3 t0 0.7) <0.001
NSAID score <10at 12 weeks 401/508 (78.9) 140/192 (72.9) 261/316 (82.6) 0.6 (0.410 0.9) 0.01 0.6 (0.4 to 0.9) 0.02

(77.2) 145/192 (75.5) 247/316 (78.2) 09(0.6t01.3) NS 0.7(0.5t01.2) NS

CRP <6mg/L at 12 weeks

392/508 (77.2



Odds ratio (95%Cl)

Predicting Response to e pensen
| predictors

B i O I Ogi C Th e ra py i n Disease activity BASDAI 0.71(0.60-0.85)

. ASDA'S 0.74 (0.55-0.99)

Patients with Axial SpA ey ) o3 750

Clinical factors

Global health (BASG) 0.68 (0.57-0.81)
Presence of extra-spinal  Heel enthesitis 1.18 (0.51-2.73)
manifestation Uveitis 1.15 (0.62-2.12)
[Reference = Absence of Dactylitis 1.63 (0.535.01)
symptom] Psoriasis 0.80 (0.33-1.93)
Inflammatory bowel disease 0.76 (0.32-1.81)
Peripheral joint disease 0.87 (0.46-1.67)
Classification criteria ASAS imaging 0.89 (0.50-1.56)
LR:Le;Z:;]e =modified  \cas dinical 1.84 (0.51-6.62)
Pain Spinal VAS 0.84 (0.74-0.96)
CRP (mg/dL) 0.99 (0.97-1.01)
Comorbidity count 0.51(0.35-0.75) 0.60 (0.38-0.95)
BMI (kg/m? 0.94 (0.89-1.001
Highest education level ~ Apprenticeship 1.97 (0.80-4.86) 1.43 (0.50-4.08)
[Reference = Secondary  College 1.17 (0.57-2.42) 1.01 (0.43-2.36)
school] University 2.64 (1.26-5.53) 1.72 (0.72-4.10)
Further degree 3.51 (1.29-9.54) 2.62 (0.82-27.5)
Deprivation (quintiles) 2 0.59 (0.29-1.23)
[Reference =1, Least 3 039 (0.17-0.85)
deprived] 4 0.43 (0.19-0.99)
5, Most deprived 036 (0.14-0.93)
Employment Part-time 0.23 (0.09-0.57)  0.28 (0.11-0.74)
[Reference = Fulltime Unpaid/seeking 0.21 (0.04-1.04) 0.24 (0.05-1.28)
work] Retired 0.68 (0.30-1.55)  0.90 (0.33-2.47)
Retired/unemployed due to ill-health  0.04(0.01-0.18) 0.04 (0.005-0.34)
Student 2.90(0.29-28.7)  2.67 (0.26-27.5)
Patient-reported outcomes
Quality of life ASQol (range: 0-18?) 0.82 (0.76-0.88)
Physical health SF12 Physical summary (range 0-100%) 1.07 (1.03-1.10)
Mental health SF12 Mental summary (range 0-100°)  1.06 (1.04-1.09) 1.05 (1.01-1.08)
HADS anxiety (range 0-21%) 0.87 (0.81-0.93)
HADS depression (range 0-21%) 0.86 (0.80-0.93)
Fatigue/Sleep** Chalder Fatigue Scale (range 0-117) 0.87 (0.80-0.93)
Jenkins Sleep Scale (range 0-20%) 0.94 (0.89-0.98)
Smoking Ex 0.66 (0.36-1.21)
[Reference = Never] Current — light 0.30 (0.10-0.97)
Current — heavy 0.72 (0.32-1.59)
Alcohol drinking Never 0.20 (0.04-0.92)
[Reference = <14 Ex 0.45 (0.21-0.96)
units/week] Current >14 units/week 1.30 (0.42-4.05)

1 Fornon-categorical variables, results are given per 1 unit increase
2 High score = worse
3 High score = better
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Response to Ixekizumab by CRP Level in Patients with Radiographic Axial SpA: Results from the
COAST-V (Biological-Naive) and COAST-W (TNF Inhibitor-Experienced) Trials at 52 Weeks

Figure 2. (A) ASAS40 and (B) BASDAI50 Responses at Week 52, NRI
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Response to Treatment with Secukinumab in Pooled Week 52 Data from 4 Phase 3
Studies in Patients with Ankylosing Spondylitis

https://acrabstracts.org/wp-content/uploads/
2020/09/0CMVWLVW-899555-2-ANY-1-.jpg

Secukinumab dose:
300 vs 150 mg

BMI:
< 30 vs 2 30 kg/m?

Current smoker:
No vs yes

hsCRP:
25vs <5mg/L

TNFi naive:
No vs yes

Continuous predictors

Time since diagnosis of AS (years)

Age (years)

Baseline value (for ASDAS-CRP)

Logistic Regression Models
| AsAs20 |  ASASs40 ASDAS-CRP ID

Odds ratio
(95% Cl)
P value
QOdds ratio
(95% Cl)
P value
QOdds ratio
(95% ClI)
P value
QOdds ratio
(95% CI)
P value
Odds ratio
(95% CI)
P value

QOdds ratio
(95% CI)
P value
Odds ratio
(95% Cl)
P value
QOdds ratio
(95% CI)

P value

1.381
(0.704 to 2.707)

3473
1.648
(0.990 to 2.746)
0549
1.368
(0.831 to 2.252)
2183

1.093
(0.668 to 1.790)

7232

0.553
(0.327 to 0.933)

.0264

1.010
(0.980 to 1.041)

5290

0.969
(0.947 to 0.991)

.0063

1.314
(0.749 to 2.304)
3414
1.435
(0.903 to 2.282)
1267
1.641
(1.056 to 2.550)
0277

1.391
(0.907 to 2.135)

.1306

0.721
(0.447 to 1.165)

.1814

0.991
(0.964 to 1.019)

.5284

0.979
(0.960 to 0.999)

.0401

1.098
(0.584 to 2.065)

T717
2.415
(1.275 t0 4.576)
.0068
1.536
(0.888 to 2.657)
1250

0.699
(0.380 to 1.286)

.2496

0.541
(0.284 to 1.028)

.0609

0.967
(0.929 to 1.005)

.0907
0.985
(0.962 to 1.008)
1984
0.804
(0.567 to 1.140)
2204
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Binary factors
Secukinumab dose:
300 vs 150 mg

BMI:
< 30 vs 2 30 kg/m?

Current smoker:
No vs yes

hsCRP:
25vs<5mg/L

TNFi naive:
No vs yes
Covariates

Age
Baseline value

Time since diagnosis of AS

Estimate
(95% Cl)
P value
Estimate
(95% ClI)
P value
Estimate
(95% ClI)
P value
Estimate
(95% Cl)
P value
Estimate
(95% Cl)
P value

P value
P value
P value

ANCOVA

A BASDAI A BASFI

-0.194
(-0.756 to 0.369)
4985

-0.413
(-0.890 to 0.064)

.0893

-0.776
(-1.228 to -0.325)

.0008

-0.210
(-0.644 to 0.224)
3414
0.564
(0.074 to 1.055)
.0243

0.5264
.0014
<.0001

|
|
I

-0.230
(-0.786 to 0.326)

4166

-0.526
(-1.001 to -0.051)

.0300

-0.636
(-1.082 to -0.190)

.0053

-0.126
(-0.555 to 0.303)
.5629
0.552
(0.067 to 1.037)
.0258

0.2766
.0002
<.0001

A BASMI

0.067
(-0.171 to 0.304)

.5820

-0.070
(-0.275 t0 0.136)

.5049

-0.010
(-0.208 to 0.187)
9181
-0.031
(-0.224 t0 0.161)
.7488
0.049
(-0.163 to 0.262)
.6481

0.1794
.0007
<.0001




and Machine Learning Analyses

Predictors of Response in Secukinumab-treated Patients with AS: Logistic Regression

Predictors’

Odds Ratio (95% Cl)

ASAS40

ASDAS-ID

BASDAIS0

Age (years)

0.98 (0.97, 0.99)

0.98 (0.96, 0.99)

Sex (Male vs Female)

1.67 (1.07, 2.41)

BMI (<30 kg/m’ vs 230 kg/m’)

1.44 (1.04, 2.01)

2.35 (1.42, 3.89)

Current Smoker (No vs Yes)

1.41 (1.04, 1.92)

TNF status (Treatment Naive
vs Inadequate Responder)

1.58 (1.15, 2.18)

2.30 (1.42, 3.73)

hsCRP (Elevated >5 mg/L vs
Normal <5 mg/L)

1.67 (1.24, 2.26)

1.59 (1.16, 2.18)

BL Occiput-to-wall distance

0.96 (0.94, 0.99)

0.89 (0.84, 0.93)

0.97 (0.94, 1.00)

BL PGA (every 10 unit
increment on VAS 100 scale) 1.16 (1.06, 1.26) 0.82 (0.74, 0.91) _
BL MASES Score 0.96 (0.92, 1.00) 0.92 (0.88, 0.96)

*Onlv predictors with P <0.05 are kept in the final multivariate model




2 UUTIEPOLOUOTLKAL

H Beparmevtikn amavtnon tng pa-o2mA kot A2 évavtt twv M2A® kat avtl-TNF eiva tapopola.

Yriapxel SLadopeTLKr) BEPATIEVTLKI ATTAVTNON TWV EWOPOPLKWY EKONAWOEWY TWV AEZTTA EvavTl
TWV BLOAOYLKWY TTOPAYOVTWV.

An p.OVpOLCI)LKOL oan nAlkia, 6Lap|<ELa vooou, dUAo, BMI/mayuoapkio Kol KATIVIOUO, KABwC Kot
gepyaotnplakotl napayovreq, OTIWG 6€u<teq cb}\evuovnq kol HLA-B27, daivetal va ernpedalouvv tnv
BeparmeuTik amavtnon Twv ag2mA évavtl T0oo Twv avil-TNF 600 kat twv avt-1L17.

AAM\OL TTOPAYOVTEC, OTIWCE VOV aAyia, PuxLki vyeia, popPpwTtlko emimedo, anaoyoAnon,
ennpealouv tnv BeparmeuTikn amavinon evavit twv ovtl-TNF.

H Bepareio twv aocBevwy pe af2nA Ba mpemnel va e€atopikeVeTal oUWV LE TO XOPOKTNPLOTLKA
TN¢ vooou kol tou aoBevolc (cvotaon 1 tng ASAS/EULAR)

Nopepfaocelc BeATiwong Twv SUCUEVWVY TIOPOYOVTWY TIOU UItopoUV val TpoTtornoLlnBouv.



