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RHEUMATOLOGY
C O n C i S e re p O rt doi:10.1093/rheumatology/kez090

Determinants of diagnostic delay in axial
spondyloarthritis: an analysis based on linked claims
and patient-reported survey data

Imke Redeker'?, Johanna Callhoff?, Falk Hoffmann®, Hildrun Haibel’,
Joachim Sieper’, Angela Zink®* and Denis Poddubnyy &2
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Rheumatology key messages

e The diagnostic delay of 5.7 years in axial spondyloarthritis is still unacceptably long.

o Diagnostic delay in axial spondyloarthritis is associated with HLA-B27 negativity, female sex, psoriasis and
younger age at onset.

o Specific referral strategies might be necessary to decrease the delay in certain subpopulations of axial
spondyloarthritis.
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Relationship between active inflammatory lesions in
the spine and sacroiliac joints and new development
of chronic lesions on whole-body MRI in early axial
spondyloarthritis: results of the ESTHER trial at

' week 48

I-H Song," K G Hermann,? H Haibel," C E Althoff,2 D Poddubnyy," J Listing,® A WeiB,?
B Freundlich,*> M Rudwaleit," J Sieper’
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Relationship between active inflammatory lesions in
the spine and sacroiliac joints and new development
of chronic lesions on whole-body MRI in early axial
spondyloarthritis: results of the ESTHER trial at
week 48

I-H Song," K G Hermann,? H Haibel," C E Althoff,2 D Poddubnyy," J Listing,® A WeiB,? . ’ ’ , .
B Freundlich,*® M Rudwaleit.! J Sieper’ ETCEISTI N OLVEYNG ETITUYNC espomswt LLe TNFa |
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Axial SpA (n=94) Peripheral SpA (n=11) Total
Female 21.3 36.4 22.9
Current age (years) 40 (30-49) 42 (28-47) 40 (30-48)
Age at onset (years) 23 (17-30) 32 (23-45) 23 (17-31)
Age at diagnosis (years) 35 (24-43) 35 (27-46) 35 (24-43)
Disease duration (years) 14 (8-21) 5(2-10) 12 (6-20)

Xa POKTN pw‘rle acOesvov Diagnostic delay (years) 8 (3-15) 4 (1-5) 8 (3-14)
Duration of treatment after diagnosis (years) 4 (2-8) 1 (0-1) 3 (1-8)
History of

IBP 100 27.3 92.4
Arthritis or arthralgia 85.1 100 86.7
Enthesopathy 42.6 54.5 43.8
Psoriasis 2.1 45.5 6.7

Inflammatory bowel disease 1.1 0 1.0

Uveitis 28.7 9.1 25.7

Current treatment

TNF-«x blocking agents 27.7 9.1 25.7
Non-biologic DMARDs 20.2 63.6 24.8
Only NSAIDs 50.0 273 47.6
HLA-B27 positivity 90.3 50.0 84.8

Seo MR. Clin Rheumatol DOI 10.1007/s10067-014-2768-y
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Axial SpA (n=54) Peripheral SpA (n=6) Total
| Mechanical back pain 37 (68.5) 0 37 (61.7) |

Intervertebral disc herniation 19 (35.2) 0 19 (31.7)

Osteoarthritis of the spine 4(74) 0 4(6.7)
Al(l'YV(i)GSlg TPV TN Others 14 (25.9) 0 14 (23.3)
i Gout 5(9.3) 3 (50.0) 8 (13.3)
OLAYVOON ACETTA  Rpcumatoid arthritis 4 (7.4) 2 (33.3) 6 (10.0)
Arthritis 6 (11.1) 0 6 (10.0)

Ischialgia 4(7.4) 0 4(6.7)

Trauma 1(1.9) 1(16.7) 2(3.3)
Others 6" (11.1) 1% (16.7) 7(11.7)

Seo MR. Clin Rheumatol DOI 10.1007/s10067-014-2768-y
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Before diagnosis

At present p
Treatment modality
Medication, regular 17.0 100 <0.01
Exercise 394 66.0 <0.01
Alternative therapy 447 7.4 <0.01
Physiotherapy (non-exercise) 34.0 7.4 <0.01
Surgery 18.1 32 <0.01
None 29.8 0.0 <0.01
CRP (mg/dL) 1.0 (0.4-2.7) 0.2 (0.1-0.5) <0.01
ESR (mm/h) 30 (13-54) 10 (3-21) <0.01
BASDAI 4.5 (3.5-5.7) 3.2 (1.5-5.0) 0.04
Modified Schober’s test (cm) 3.5 (2.0-6.0) 4.0 (2.04.8) 0.26
Radiographic sacroiliitis III or [V* 55.1 65.4 0.04
mSASSS* 4.0 (0-29.5) 5.0 (0-40.0) <0.01
ACR functional class IIT or [V 50.0 53 <0.01
Social disability 20.2 43 <0.01

Seo MR. Clin Rheumatol DOI 10.1007/s10067-014-2768-y
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Early diagnosis, <8 years (n=48)

Late diagnosis, >8 years (n=46)

P

At the time of diagnosis

CRP (mg/dL) 0.7 (0.3-3.2) 1.4 (0.5-2.6) 0.85
ESR (mm/h) 28 (10-54) 32 (14-55) 0.98
Zl’)prlGn BASDALI 4.7 (3.3-5.6) 4.2 (3.6-5.8) 0.96
, , Modified Schober’s test (cm) 602560 2.7(1644) 0,03
Sggklg‘rlg (1698\’())\’ Radiographic sacroiliitis 11T or IV 56.3 71.4 0.20
, Spine bony change (L-, C-spine)* 44.8 77.4 <0.01
RE TPOLUT KAl mSASSS 0 (0-4.5) 21.0 (3.0-42.0) <0.01
r ACR functional class III or IV 50.0 50.0 1.00
KoOvo TEPNUEVT] Social disability’ 12.8 28.3 0.06
r At the time of investigation
ﬁlawwcn AgznA CRP (mg/dL) 0.1 (0.0-0.5) 0.3 (0.1-0.6) 0.82
ESR (mm/h) 7 (2-20) 12 (7-21) 0.47
BASDAI 2.0 (1.04.2) 3.4 (2.0-4.9) 0.01
Modified Schober’s test (cm) 4.5 (3.3-5.3) 2.8 (1.24.5) <0.01
Radiographic sacroiliitis 11l or IV 733 78.4 0.63
Spine bony change (L-, C-spine)* 53.6 85.3 <0.01
mSASSS 1.0 (0-12.5) 26.0 (4.8-46.3) <0.01
BASFI 0.7 (0.1-1.4) 2.5 (0.3-3.8) <0.01
ACR, functional class III or IV 6.4 4.3 1.00
Social disability® 42 43 1.00
Mean mSASSS change/year
Before diagnosis of SpA 0(0-1.9) 1.0 (0.2-1.9) 0.44
After diagnosis of SpA 0 (0-0.5) 1.8 (0-2.5) 0.02

Seo MR. Clin Rheumatol DOI 10.1007/s10067-014-2768-y
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——— arrHRITSS & RO oieost | Placebo Infliximab
li

0.
Vol. 60. 124408 : |

2 . ameen o SR, | Characteristic (n = 20) (n = 20)
l\ \‘ No. of men/no. of women 15/5 15/5
| &= "\ Age, mean vears 28.2 29.5
. [nfliximab in Mean duration of back pain, months 134 17.2

. ing Eff}CaCY of netic \\
}\\‘ Cﬁ?ﬁfﬁ;;?—{)rgg%ilve Pg?g;:feg’g:rgl g%croﬂims \‘
Placebo Infliximab
(n = 20) (n = 20) P
BASDAI score, mean = SD —0.75 £ 242 —3.41 = 2.53 0.002
BASFI score, mean = SD —0.47 = 2.25 —2.70 £ 2.36 0.004
C-reactive protein, mg/liter —1.5(=6.6,0.5) —4.0 (—10.0, 0.0) 0.702
HAQ disability index score —0.13 (—0.38, 0.00) —0.44 (—0.93, —0.13) 0.065
Chest expansion 0.000 (—1.000, 1.500) 1.000 (0.000, 1.875) 0.095
Lumbar flexion, cm 0.00 (—0.50, 1.00) 0.50 (0.00, 1.00) 0.270
ASQoL score —1.00 (—4.50, 0.75) —6.18 (—10.00, —2.25) 0.007
ASAS40 response, no./no. tested (%) 3/17 (17.6) 11/18 (61.1) 0.009
ASAS5/6 response, no./no. tested (%) 2/15 (13.3) 8/18 (44.4) 0.053
ASAS partial remission, no./no. tested (%) 2/16 (12.5) 10/18 (55.6) 0.009

Barkham N. ARTHRITIS & RHEUMATISM Vol. 60, No. 4, April 2009, pp 946-954
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b in Patients With

of Inﬂ]Xima cpe
Efficacy and ngglosing Spondylitis
.1 (ASSERT)
R domized, Placebo—Controlled Trial ( I
Results of a Ran - 1/
fﬁfﬁ_ 5 mg/kg

Placebo infliximab

(n = 78) (n = 201)
Men, no. (%) 68 (87.2) 157 (18.1)
Caucasian, no. (%) 76 (97.4) 197 (98.0)
Age, years 41.0 (34.0, 47.0) 40.0 (32.0,47.0)
Disease duration, years 13237, 17.9) 1.7(3.3, 14.9)

van der Heijde Desiree ARTHRITIS & RHEUMATISM Vol. 52, No. 2, February 2005, pp 582-591
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Clinical and epidemiological research

Clinical characteristics N=106 N=52
EXTENDED REPORT Years since diagnosis of axial SpA, mean (SD) 0.84 (0.814) 0.69 (0.647)
. NCE Y i nset of axial SpA toms, 1.76 (0.896) 1.91 (1.439
Efficacy and safety of infliximab plus naproxen versus T T i S

naproxen alone in patients with early, active axial
spondyloarthritis: results from the double-blind,
placebo-controlled INFAST study, Part 1
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Sieper J. Ann Rheum Dis 2014;73:101-107



Extended report Extended reports

Effects of etanercept versus sulfasalazine in early .
axial spondyloarthritis on active inflammatory lesions Efficacy and safety of up to 192 weeks of etanercept

as detected by whole-body MRI (ESTHER): therapy in patients with ankylosing spondylitis
a 48-week randomised controlled trial

|-H Song," KG Hermann,? H Haibel,” CE Althoff,? J Listing,® GR Burmester,* A Krause,®

J C Davis Jr,' D M van der Heijde,? J Braun,®* M Dougados,* D O Clegg.® A J Kivitz,®

M Bohl-Biihler,® B Freundlich,” M Rudwaleit,! J Sieper’ R M FleiSChmann,7 RD Inman,a L NI, S-L |_i|'|,9 W H TSUjig
Characteristic Etanercept group (n=40) Sulfasalazine group (n=36) Al patients (n=16) — — — —
a0 (S0 UE R V8R4 TR Duration of AS, mean (SD) years 10.7 (8.6) 10.7 (8.3)
Disease duration (back pain duration) in years, mean (=SD) 26(1.7) 30(18) 29(1.7)
Male patients, n (%) 23(57.5) 21(58.3) 44(57.9) .
HLA-B21 posiive, (%) 34 (85) %179 281 100
S
OASAS20 B ASAS40 mASAS pR &E BASDAISO LE
S
85% S
90% 2
[0}
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50%
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Song IH. Ann Rheum Dis 2011;70:590-596
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Efficacy and Safety of Adalimumab in Patients With

Ankylosing Spondylitis

Results of a Multicenter, Randomized, Double-Blind, Placebo-Controlled Trial

Adalimumab
Variable (n = 208)
Male, no. (%) 157 (75.5)
White, no. (%) 202 (97.1)
Age. mean *+ SD vears 41.7 + 11,69
Disease duration, mean * SD years 11.3 £9.99
History of uveitis, no. (%) 638 (32.7)
History of psoriasis, no. (%) 16 (7.7)
History of IBD, no. (%)
Crohn’s disease 6 (2.9)
Ulcerative colitis 9(4.3)
History of peripheral arthritis, no. (%) 12 (5.8)

Percentage of Patients (%)
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Efficacy of Adalimumab in the
Treatment of Axial Spondylarthritis Without
Radiographically Defined Sacroiliitis

Results of a Twelve-Week Randomized, Double-Blind, Placebo-Controlled Trial
Followed by an Open-Label Extension up to Week Fifty-Two
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Haibel HAARTHRITIS & RHEUMATISM \ol. 58, No. 7, July 2008, pp 1981-1991

Placebo Adalimumab
(n = 24) (n = 22)

Age, mean (range) years 37 (26-54) 38 (25-64)
()

% female 50
Disease duration, mean (range) 8 (1-24) @ 6)
years
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IIBavog poAoS TPOIUNS KOTUGTOANS TNS PAEYUOVIIS GTO GYNUOUTIGUO
VEOV 06TOV
Docroloyikny eGEAEN THS VOGOV
" AWOKDRAVOELS, UN IKOVOTTONTIKA EAEYYOLEVT] PAEYLLOVT

" Amotéleopa ovveyn eEEMEN TV PAAPOV MTMO0VS EKOVAIONS K
GYNUATIONO VEOV 0GTOV

Poddubnyy D . Curr Rheumatol Rep. 2017;19(9):55.



Research article

Clinical response to discontinuation of anti-TNF therapy in

patients with ankylosing spondylitis after 3 years of continuous Le gykareotnpévn AX ol vmo avtt TNFa acBeveic mov
treatment with infliximab S mopoakoAovOnOnKkay Yo > 6 unveg LETA TN O10KOT)
Xenofon Baraliakos!, Joachim Listing?, Jan Brandt', Martin Rudwaleit?, Joachim Sieper® and , ,

Juergen Braun' vrotponiacay € T0cootd 91-100%

Metd and dwakonn 12 €Bd. mpmung yopryynone INFX:
Ewoviko evepydc vocog 89,5%
INFX 60%
“HLA-B27_Positive Patients With Magnetic. Méaooc ypovoc vrotponnc 0/16 fdonddec
Resonancs lmagngrieterminad ary Sacmollite INFX 40% woAn kAvikn kotdotaon Yo 40 efdondadec

T . Barkham N. Arthritis Rheum 2009; 60:946-954

XTENDED REPORT
Maintenance of biologic-free remission with _ ) 4 4 4 4
OPINACGSS 1m o en o no treatment in patients with early 40 - 48% tov acBevav mov ElaPav Tpopa INFX napéuevov
active axial spondyloarthritis: results from a o¢& 1’)([)8(51] X(Dp{g (p(ip]ku{(x 6 uﬁVSQ MS’C(SL ™m SI(XKOTEﬁ
6-month, randomised, open-label follow-up study,
INFAST Part 2

INFX oce mpowun AEXnA petd and poig 4 eyyvoelc:
33% mapépevay yopic countopata S ypovia petd t Bepamneia

Clinical and Imaging Efficacy of Infliximab in evd 100% tov acbevov og glkoviko glyav avaykn Bepameiog e
HIL.A-B27-Positive Patients With Magnetic .
Resonance Imaging—Determined Early Sacroiliitis TNFl

Barkham N. ARD 68suppl 3, 2009, 72



Clinical and epidemiological research

EXTENDED REPORT

OPEN ACCESS

Effect of secukinumab on clinical and radiographic
outcomes in ankylosing spondylitis: 2-year results

from the randomised phase Il MEASURE 1 study By AdkaA

Secukinumab

Secukinumab

intravenous intravenous
150 mg 75 mg
Characteristic (n=86) (n=82)
Age, mean (SD) years 39.6 (12.0) 42.4 (13.1)
Male gender, n (%) 63 (73.3) 60 (73.2)
Weight, mean (SD) kg 75.2 (16.4) 78.4 (19.3)
Time since AS diagnosis, mean (SD) .6 (7.0) .8 (8.9)

years

Braun J. Ann Rheum Dis 2017;76:1070-1077
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ACR 2018, .13 ——
AAMLR[CAN OLLEGE

OF EUMATOLOGY

EDUCATION + TREATMENT - RESIARCH

Long-term Evaluation of Secukinumab in Ankylosing Spondylitis: 5 eunepiag

Years Efficacy and Safety Results from a Phase 3 Trial

X Baraliakos?, J Braun!, A Deodhar?, D Poddubnyy?3, AJ Kivitz4, H Tahir®, F Van Den Bosch®, EM
Delicha’, Z Talloczy?®, A Fierlinger® on behalf of the MEASURE 1 study group




Secukinumab swatipnon avrarokpiong ASAS,, ota S €11
Oepameiog

=&=Secukinumab 75 mg (N = 146)" =8-Secukinumab 150 mg (N =128)

100 -
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i
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= 40
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0 : : : : :
Weeks 52 60 68 76 84 92 104 116 128 140 156 168 180 192 208 220 232 244 260
Year 1 Year 2 Year 3 Year 4 Year 5
n= 122 117 126 116 112
n= 138 126 144 134 125

*82 patients (56.2%) on secukinumab 75 mg had their dose escalated to 150 mg with the first patient having dose escalation at Week 168.

N, number of patients randomized, n, number of patients assessed

AMERICAN COLLEGE
OF RHEUMATOLOGY

EDUCATION + TREATMENT - RESIARCH

5ETH
EUMELPLOG




Secukinumab: swatipnon avromokpiong ASAS,, ota S £t Az

5ETH

Ocpameiog cumetpias

—d=Secukinumab 75 mg (N = 146) =0-—Secukinumab 150 mg (N = 128)
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52 60 68 76 84 92 104 116 128 140 156 168 180 192 208 220 232 244 260
Year 1 Year 2 Year 3 Year 4 Year 5
n= 122 117 126 116 112
n= 138 126 144 134 125
*82 patients (56.2%) on secukinumab 75 mg had their dose escalated to 150 mg with the first patient having dose escalation at Week 168. 3

N, number of patients randomized, n, number of patients assessed



Secukinumab: dwetiipnon avrondékpiong MEPIKHX
Y®EXHX (ASAS partial remission) eta 5 £étn Ogpameiog
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*82 patients (56.2%) on s

escalation at Week 168.

N, number of patients ra

l I I | .
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Year 1 Year 2 Year 3 Year 4 Year 5
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139 126 144 134 125
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Measure 1 Secukinumab 150: Ilap0évor o€ Proroyikovg: Eykaipn Ko
noPoTETOUEVY avTomokplon ASAS 20/40 ¢o¢ ta S ét.

MapBivor og Proroykovg (N=70)

-#-ASAS20 -m-ASAS40

90 1 80.9 84.6

% Responders
(] [o+] B w [e2]
[en] o (=] o o
1 1 1 1

-
o
1

0 1 2 4 8 12) 16 |20 24 28 32 40 52 60 68 76 84 92 104 116 128 140 156 168 180 192 208 220 232 244 260
Week
Week 1 Week 24 Year 1 Year 2 Year 3 Year 4 Year 5

65 83 80

Secukinumab 150mgn= 68 68 87

ASAS response data shown as observed data from the MEASURE 1 study.
N, randomized patients; n, number of patients in the treatment group with evaluation; ASAS20/40; Assessment in SpondyloArthritis International Society 20/40% response. 3

Baraliakos et al, manuscript under development




H mopovoia 6UVOEGUOPVTOV GTNV EVOPEN £YEL HEYUAVTEPO KIVOUVO
OKTLVOLOYIKNG EEEMENG

3.0 p <0.05
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Baraliakos X, Ann Rheum Dis 2007 Jul;66(7):910-5



MEASURE 1: Méon petapfoinn mMSASSS T 208" gfo6. Xe oyéon pe
TNV TOPOVGLO 1] U] GUVOEGUOPVTOV GTNV EVaPEN

. ‘Evapén: cvvdésopogurta (+) . "Evapén: cvvdésopogura (-)
7oj_ Azl 70/:|_
- . —
20 1 : 20 -
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wn 16 v 16 -
A 14 B 14
3:) 12 < 12 -
= 10 "E’ 10 -
8 g -
6 6 - A 0.5
4 4 -
2 2 - 0.2 0.7
5 . O .
Baseline Week 208 Baseline Week 208
Secukinumab I'V—150 mg Secukinumab IV—150 mg
(n=32) (n = 39)

Baraliakos X, et al. Annual European Congress of Rheumatology (EULAR), Amsterdam, The Netherlands, June 13-16, 2018, #SAT0268



PREVENT: alioAoynon amoteAEONOTIKOTNTOS KOl 0.6QAAELNS TOV
secukinumab otnv Nr-AxSpA

Planned Enrolment: @ Population: Study Last Patient First
enrolment: ' ' start date: Treatment:
Completed NSAID-IR .
555 patients P April 2016 July 2018
Blinded Open label
< - "" PHHM
Primary Primary
Endpoint Endpoint
Week-10toBL 1 2 3 4 8 12 16 20 24 28 32 52 100 FA104 F 112
\AAAAE N N 2R 2R 2R 2 \d A / v
\
Investigates natural disease course by
innovative, flexible, up to 1-year placebo
control group
J

4 )

Central x-ray and MRI reading by world class

g ° diagnosis and ensures clean nr-axSpA study
v v v oy 2 population; no dilution by mechanical back
- /

A Phase 3, randomized, double-blind, placebo-controlled, multicenter study to evaluate the efficacy and
safety of secukinumab in patients with nr-axSpA

with nr-axSpA

NSAID-IR patients

Primary variable will be assessed in anti-TNF naive patients. EUDRACT number 2015-001106-33. FPFV: 29t April, 2016; completed enrollment: 4t July, 2018; Number of active sites: 175; Number of countries: 24
BL, baseline; F, follow-up visit; FA, final assessment; FPFV, first patient first visit; IR, inadequate responders; N, number of randomized patients; NSAIDs non-steroidal anti-inflammatory drugs;

s.c., subcutaneous; TNF, tumor necrosis factor.

https://clinicaltrials.gov/ct2/show/NCT02696031; Novartis Data on File. 2018.
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«I1060 GNUOVTIKT EIVOL TEAMKA 1] TPOLUN OLAYVOC
Kol Oepamela oty ACoviKN XmovovAiapOpitioon;

H mpowun owdyvoon tov ACXnA eCocpaiilet: H mpowun évapin Oepansciog pe Proroyiko

" "Evapén npoipodtepnc Oepameiog TOPAyOVTIO TPOCPEPEL:
" [TapdBvpo Bepamevtikne evkopiog yopic va " MeyaAldtepa TOGOGTA KMVIKNG
EYEL EKKIVNGEL O OVOKAUTOUOKEVAGTIKOG OTTAVTNGONG
UNYOVIGLLOC "= MeyalOtepa TOGOGTA VPECTC YOPIC
QAP LLOIKOL

* Bukoipio avooTOANC TOV TPOILU®V
PAEYLOVOOWMV BAOPOV
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