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Discovery
1890s

Bechterew W. (1893). "Steifigkeit ~ Strumpell A. (1897). "Bemerkung Marie P. (1898). "Sur la spondylose

der Wirbelsaule und ihre uber die chronische ankylosirende  rhizomelique". Rev Med 18: 285-315
Verkrummung als besondere Entzundung der Wirbelsaule und der
."Erkrankungsform Huftgelenke". Dtsch Z Nervenheilkd

Neurol Centralbl 12: 426-434 11 (3—-4): 338-342



Description
20" century




Bone formation in AS

Healthy spine Ankylosing spondylitis
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Inflammation Fusion of bones
of joints “Bamboo spine”




Kputepuun BocnanutensHoun 6onu B cnuHe (Calin)

AHKNNO3NPYOLWMIA CIOHAUINT N = 42; «MexaHn4eckasy» 00sib B HUXHEN 1acTu
CMUHbI N = 21

« BO3pacT Ha4vana < 40 net

* ANUTENBbHOCTb OOMKN B CNMHE > 3 MeCsLEB
* MOCTENEHHOE Ha4vano

* YTPEHHAS CKOBAHHOCTb

* yny4lleHne nocne BbIMONHEHUS PUINYECKUX YNIPaKHEH WA

YyscTButenbHOCTh: 95%; CneyndunyHocTs: 76%

bonb B cnuHe cuuTaeTca BocnanuTeribHOU NPU HaNU4uuu
4 U3 5 KpuTepues.

CalinA et al. JAMA 1977:237:2613-4 ASAS
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BASMI

Mild Moderate Severe
0 1 2
Cervical rotation =70 degrees 20 =70 degrees <20 degrees
(Mean of L &R)
Tragus to wall < 13cm 15-30cm >30cm
(Mean of L &R)
Lumbar side > 10cm 5-10cm <S5cm
flexion
(Meanof L & R)
Lumbar flexion >4cm 2-4cm <2cm
(mod ified
schobers)
Intermalleo lar > 100cm 70-100 cm <70cm

distance




MoauduumpoBaHHble Hblo-MlopKkckue Kputepum
Ana aHKunosupywuwero cnoHaunurta (1984)

1. KnuHnyeckune Kputepuu:

a.bonb B HUXXHEW YacTu CNHbI U CKOBAHHOCTb NPOoA4AOJIXKUTESTBHOCTEIO oonee
! mMecAueB, KOTOPbIE YMEHLLUAKTCA NP BbIMOJTHEHUN CbI/ISI/ILIeCKI/IX
yrnpaxXHEeHNN, HO HE B NOKOE.

6. OrpaHu4yeHne NoLBUXKHOCTU NOSCHUYHOrO OTAENAa NO3BOHOYHNKA B
carntranbHON N PPOHTaNbLHON NIOCKOCTSAX.

B. OrpaHn4yeHne 3KCKYpCUmM rpyLHON KNETKN NO CPAaBHEHNIO C HOPMasbHbIMY
nokasaTensmmn, COOTBETCTBYHOLLMMN BO3PACTy 1 Nony.

2. PeHTreHonorn4yeckme Kputepuu:
[BYCTOPOHHMIA CaKpOUNUUT > 2 CTagun nnm o4HOCTOPOHHUN 3-4 cTaaumn

AuarHo3 aHKUNO3npyrLwero CoHAUNUTa aABnsieTcs
onpeageneHHbiM, ecCrimn peHTI'eHOﬂOI'VI‘-IeCKMVI KleTepm7|
co4yeTaeTcAd C, KAK MUHUMYM, 1 KNUHUYECKUM Kputepuem.

van der Linden S et al. Arthritis Rheum 1984;27:361 Aﬂs



Sacroiliac joints

Figure 4. Radiographic classification in the evaluation of sacroiliac joints. Grade O — normal (A); grade
| - suspicious; grade Il - mild irregularity and sclerosis of articular surfaces, with preserved joint space

(B); grade lll — joint space namrowing, besides intense iregularity and subchondral sclerosis (C); grade IV
— bilateral ankylosis (D).
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Floase B0k T DOn sl stgiesanis yOur Mgy
AS questions reley 55 lant week (L0 [ 3] )
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Fatigue

1 How would you Gocride T overall eved of Mlua Tredhets yiu N esferiuirved?

CH GG He Ho H e He He ]
Lty ] vory sevece
- -
§£mal pain
2 Mow windd you describe e overall lovel of AS meck, or Np pan you Neve bas?

—— —— ————

’ - —_— vy -
HCHG O aH s H e HEH s Hs Hel
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Pen&he ral arthritis
3 How winid you Gescnde the oveaal igvel of waling o points oher thas sock, back o
Npa you Rave Pad?
OHXHH e HsHeH HeHoHwj

-
e e J VY Mrvere

Enthesitis

4 How winid you 0escrte e overal level of decomiiont you have had from any aveas letder 10

Souch o prossure?

— i S G G
o HO O G Ha e H e Ho H e H oo Hue

e Ory 3overe
Intensity of morning stiffness
S How wiuld you 00crbe e Overall il of moeming 8 you hive had lsoes B St yOu
e
CHoHzHsHaHs He HXH s He Hieol

very sovere

N~
Duration of morning stiffness
6. HMow Iong G09S your mooning SEENOSE Mgl bom the B you wake uwp?
CHOHHOH  H3H e HoH e H o Huwo ]
0 1 2 or mone
re e s
Cauwrrms y ol Jasshim S kepsr

Bath AS Disease
Activity Index

(BASDAI)

On a3 Numeric Rating Scae
of 0to 10 where

0= none &

10 = very severa

Totalof first 4Q = 5+7¥+1+2 = 15

N
Mean of these 2 Qs = (7+5)/2= b

~" BASDAI=(15+6)/5
=215 =4.2

Came S, eld. JANeunata. 1504 2122552251,




Ankylosing Spondylitis Disease Activity Score (ASDAS) |l

Calculation of the ASDAS

ASDAScgrp
0.121xTotal 0.110 x Patient 0.073 x Peripheral 0.058 x Duration of
Back Pain Global £ Pain/Swelling ® Mormning Stiffness + 0.579%xLn(CRP+1)
ASDASEsr

0.113x Patient

Ty : : ion of ; T
b + 0293x VESR + 0.086 xPerpheral _ 0.069xDurationof _  0.079xTotal

Pain/Swelling Morning Stiffness back pain

ASDAScre is the preferred ASDAS but the ASDASgsr can be used in case
CRP is not available. CRP in mg/l; all patient assessments on a 10 cm scale.



KnouyeBble 3HayeHuss ASDAS nonsa oueHku
aKTUBHOCTMU 3aboneBaHus

<13 <21 >3.5

V NV T

Hu3skas YMepeHHad
aKTUBHOCTDL aKTUBHOCTb
3aboneBaHMa 3aboneBaHus

Machado P et al. Ann Rheum Dis 2011,70:47-53 (c pa3speLueHus) AsAs



(a) Cut-offs for disease activity states

<1.3 <21 > 3.5

N SN~ NS

Inactive
disease

(b) Cut-offs for improvement scores (response levels)

[os

(a) Cut-offs for disease activity states. (b) Cut-offs for improvement
scores (response levels). Reproduced with permission from Fig. 1 of
H1™].

Source: Curr Opin Rheumatol @ 2011 Lippincott Williams & Wilkins




Patient’s symptoms

= ?M = ﬁ@ﬁ
EOW

,One half comes from inflammation
the second half comes from structural changes

TOO SERIOUS

| wuw v;x



Arthritis




Hip Arthritis in Ankylosing Spondylitis

» concentric ,necklace-like"
osteoproliferation with
osteophytes at the femoral
head (black arrows)

« erosion (white arrow)




Enthesopathy




MASES:
Maastricht Ankylosing Spondylitis Enthesitis Score

« 13 sites
« [Easy to locate
* No grading

e Score from0Oto 13

Costochondral 1 ri/le
Costochondral 7 ri/le

Spina iliaca anterior superior ri/le
Crista iliaca ri/le

Spina iliaca posterior ri/le

Proc. spin L5

Achilles tendon prox. insertion ri/le

Adapted from Heuft et al. Ann Rheum Dis 2003;62:127-32 (with permission) AsAs



Spondyloarthritis Research Consortium of
Canada (SPARCC) Enthesitis Index

Supraspinatus

insertion into I

greater tuberosity * 16 SlteS

of humerus « Easy to locate
Lateral * No grading

epicondyle

« Score fromO0to 16

epicondyle

Greater

b < trochanter

Quadriceps insertion
into patella

¥ Patellar ligament * Entheses at the contralateral side
insertion into patella/
/ tibial tubercle

Plantar fascia

& AL . ;
Achilles insertion —> ¥ &g, " insertion

Maksymowych WP et al. Ann Rheum Dis 2009;68:948-953



Enthesopathy

L ACHILLES




BHecycTaBHble NPOsABIIeHUS
AHKMNO3NPYIOLWEro CNOHAUNNTA

n = 847

MpucyTcTBOBaNM
OtcyTtcTBYlOT Kkoraa nmbo

58% 42%

B [lepeaHun ysent

O TlNcopnas

B 6. KpoHa/HAK

E KombuHauwms

Vander Cruyssen B et al. Ann Rheum Dis 2007;66:1072-7 ARAS




Uveitis




Diarrhea
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Aortitis







HLA B27
1970s

Percentage Prevalence of HLA-B27 in
Various Populations of the World

Khan MA Curr Opin Rheumatol 1995;7:263-9

Khan MA J Clin Rheumatol 2008;14:50-2 A5A5
Khan MA. In Mehra N (Ed). The HLA Complex in Biology and Medicine. New Dehli, India 2010; 422-46.

Reveille J et al. Arthritis Rheum 2012;64:1407-11

HLA B27 + in 90% of Caucasian AS pt
Only 5% of HLA B27+ persons will have AS
HLA B27 represents only about 25% of ‘genetic risk’ for AS



UmmyHonaTtonorua y HLA-B27
TPaAHCreHHbIX KpbIC

MposiBrneHna 6one3Hu OnpepnensroTcs

Konunyecteom konuin reHa HLA-B27
KonnyecTtBoM KOMWUN reHa 4yenoBevyeckoro

« [lepudepunyeckun aptTput
* [lopaxeHune no3BOHOYHMKA

BocnanuTenbHoe 3aGonesaHue B2 mukpornobynuHa
KULLIEYHMKa *  JlnHnen n nonom

*  INMnanammo-opxmT *  KuweyHon chrnopown

* [lopaxeHune Koxu ¢ [[emMonoaTn4yecknumu Krnetkamm

apTpuT CMOHOUNUT

Tran TM et al. Arthritis Rheum 2006;54:1317-27 (c paspelueHus) Aﬂs



What known genes are involved in AS?

W HLA-B*27 M ERAP1
mIL23R W chr2p15
B HLA-A*02 mKIF21B
W IL6R W LTBR-TNFRSF1A
® ERAP2 W chr21g22
m RUNX3 m NKX2-3
m NOS2 mIL12B
M FCGR2A mTYK2
m NPEPPS-TBKBP1-TBX21 mIL1R2-IL1R1
m BACH2 m GPR65
= CARD9 m1L27-SULT1A1
m EOMES W UBE2E3
" GPR35 1 SH2B3
ZMIZ1 ®IL7R
GPR37 ICOSLG
UBE2L3 PTGER4
ASAS
Cortes A et al. Nat Genet 2013:45:730-8 \%A



HapyweHue koHpopmauun HLA-B27 v
CUCTeMa UHTEPNEeUKNH-23/MHTeprneuknH-17

Bo3moxxHble nocneacTenda HapyLueHus koHdgopmauun HLA-B27

(
TLR aroHucThI
Wl
\\ :
HapyweHue nn-17-
KoHchopmauum peakTuBHasa
(%) & : : ) ° .
WUHTepdepoH Un-6 .
(]
W e " (unfolded (#) [+] .¢Ho'q.
prol ¢ wnn4 =
response) - °
Makpodpar
&

Layh-Schmitt G and Colbert RA. Curr Opin Rheum 2008; 20:392-397 (¢ paspeLueHuns)




Proposed Sequence of Structural Damage
in Ankylosing Spondylitis

Inflammation Eroswe damage New bone formation

Repair ASAS

Appel H & Sieper J et al. Curr Rheumatol Rep. 2008;10:356-63 (with permission)



Age at First Symptoms and at First Diagnosis
in Ankylosing Spondylitis Patients

100 ; : ; T T
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""" ‘n 920 males
‘ ‘ ©4 476 females

20 — S

¢ |
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p
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Cumulated percentage of patients

10 20 30 40 50 60 70
Age in years

Average delay in diagnosis: 9 years N
Feldtkeller E et al. Curr Opin Rheumatol 2000;12:239-247 (with permission) /\?545
@gk‘f



Non X-ray imaging

Computed tomography

Better comparing to X-rays
But not validated and radiation-related



Non X-ray imaging of SlJ

Bone scan °

Sensitivity is about 50%
Specificity is about 50%



Non X-ray imaging of SlJ

MRI e

yo F with right LBP 22




Non X-ray imaging of SlJ

MRI e

yo M with 6 months LBP 16



Non X-ray imaging of SIJ

MRI e

yo M with Psoriasis & LBP 33



Spine - MRI




Axial Spondyloarthritis

Non-radiographic stage Radiographic stage

Modified New York Criteria 1984

Back pain E Back pain Back pain
' sacroiliitis

Time (years)

Rudwaleit M et al. Arthritis Rheum 2005;52:1000-8 (with permission)



KnaccudgukaumoHHble Kputepun ASAS ons
akcuanbHoro cnoHagunoaptpuTta (CnA)

MaumeHT c 60nbIO B CMHE NPOAOIKUTENBbHOCTLIO 23 MeC. U BO3pacToOM

CakpounnumuT No AaHHbLIM
MPT vnu peHtreHorpacgpunn*

nrroc

21 npusHak CnA#

*Cakpounuur:

aKTMBHOE€ BOocnarieHue no
AaHHbIM MPT, xapakrepHoe ans
cakpounuuta npm CnA

[OCTOBEPHbLIN CaKpOUIUUT NpU
peHTreHorpadum no
mMoanduunpoBaHHbIM Hito-
Nopkckum kputepmam

Havyana <45 ner

nun

HLA-B27

nrroc

=2 Opyrux npusHaka CnA#

Mpu3sHakmn CnA:
BOcnanuTenoHas 6onb B CriMHe
apTpuT
SHTE3NT (MATOYHbIN)
yBeuTt
AAKTUNUT
ncopmas
©onesHb KpoHa/ A3BEHHbIN KONNT
xopowunin oteeT Ha HIBI
CEMENHbIN aHaMmHe3 CnA
HLA-B27
NOBbILLEHHbIN ypoBeHb C-Pb

Rudwaleit M et al. Ann Rheum Dis 2009;68:777-783 (C pa3peLleHuns)

649 nauneHToB ¢ 60NbI0 B CMMHE;
Kputepuun B LENOM:
YyBCTBUTENBHOCTL: 82,9%,
CneundunyHocTb: 84,4%

[Npn Hanu4uu cakpounuura:
UyBCTBUTENBHOCTL: 66,2%,
CneuundnyHocTtb: 97,3%

ASAS



Prevalence of Axial SpA

in US (NHANES study)

12%
chronic back pain in 20% of population 1 in
IBP in 7% of population; > in younger adults / 4 :AS ' years 2
AXSpA (including AS) in 1.4% ' -

ASin 0.5%

o

NrAXSpA
\ |

NISAN cohort (2010):
151 SpA patients:

55 patients with AS
96 patients with nrAxSpA

MALES=FEMALES (AxSpA); M:F=2:1 (AS)



Disease progression

b ‘Early lesion

‘Early’ inflammatory lesionA

l

‘Mature’ inflammatory lesion

‘Mature’ lesion

Syndesmophyte




Disease progression

in males <

in smokers <

in those with high CRP <
in those with syndesmophytes at baseline <<<
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mSASSS (0-72)
40 60

20

Disease progression

4 5 6 7 8 9 10 1 12

Duration since symptom onset (years)




ASAS/EULAR Recommendations for the
Management of Ankylosing Spondylitis

, NSAIDs
Education,

exercise,
physical Axial Peripheral
therapy, disease disease

rehabilitation,
patient Sulfasalazine
associations,
self help Local corticosteroids
groups

- T Yo O

Zochling J et al. Ann Rheum Dis 2006;65:442-52 (with permission) Am



Mechanism of Action of NSAIDs

Non-specific
NSAIDs

Vane JR, Botong BM Jaflamm Res. 193544(1) 110



TNF —1TNF
1990s-2000s
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ASAS 40 Response after 24 Weeks of Treatment of
AS Patients with TNFa Blocking Agents*

*Different studies, no head to head comparison

60 -
50 47 4&
40 -

%
30 -

10 -

0 -
Infliximab! Placebo Etanercept? Placebo Adalimumab?® Placebo Golimumab* Placebo

1. van der Heijde D et al. Arthritis Rheum 2005;52:582-91

2. Davis JC et al Ann Rheum Dis 2005;64:1557-62 LN

3. van der Heijde D et al. Arthritis Rheum 2006;54:2136-46 3

4. Inman RD et al. Arthritis Rheum 2008;58:3402-12 \
(]

o



Score points

Efficacy of TNFi in AS
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anti IL-17
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Anti-TNF & NSAIDS

Anti-TNFa-Therapy over 2 Years Does not Inhibit

Radiographic Progression in AS

NSAID Therapy in Ankylosing Spondylitis:
Radiographic Progression

MSASSS change

MSASSS change

Etanercept’ Infliximab?

14
12

1
08
08
04
02

¢ OASIS*

Etanercept  OASIS* megl‘;\sglfmdy Infliximab OAaS"IS meeting study
- entry criteria entry criteria
Adalimumab? *OASIS=historical AS control group without
anti-TNF therapy over 2 years

14 All comparisons p-value NS.
12 10

1 08 0.9 - -
08 1. van der Heijde D et al. Arthritis Rheum 2008:58:1324-31
06 2. van der Heijde D et al. Arthritis Rheum 2008:58:3063-70
04 3. van der Heijde D et al. Arthritis Res Ther 2009;11:R127
02 .

\

entry criteria Ny

: . OASIs' {
OASIS
Adaiimumap; al  Mmeeting study A‘._A‘j

Less Radiographic Progression (nSASSS*) after 2 Years
of Continuous vs. On Demand Use of NSAIDs (n = 150)

2 =
= [] continous NsAIDS ] On demand NSAIDS
g
e 154
o
c
3 p <0.02
E 1
»
7]
e,
< 05 - 0.4
3
£
0

* scored with blinded time sequence

Wanders A et al. Arthritis Rheum 2005;52:1756-65






Ql

A female with daily inflammatory low back pain
during the last two years presents for
evaluation. You do not find anything wrong on
her examination. Your next step will be to order
everything but

HLA B27 .1
X-ray of her pelvis .2
MRI of her pelvis .3

C-reactive protein .4



Q2

HLA B27 is negative, and CRP is normal. Pelvis
X-rays are normal as well. Your next step will be

MRI of sacroiliac joints .1

Technetium bone scan .2

Computed tomography of the whole spine .3
Follow up after 6 months .4



Q3

The MRI shows
Enthesitis .1
Bone marrow edema .2
Capsulitis .3
Erosion .4




Q4

MRI of sacroiliac joints is reported as abnormal,
with bone marrow edema around SlJ on both
sides. The diagnosis is

Non specific low back pain .1

Ankylosing spondylitis .2

Undifferentiated spondyloarthritis .3
Non-radiographic axial spondyloarthritis .4



Q5

Non-radiographic axial spondyloarthritis is

An early phase of ankylosing spondylitis .1
A variant of osteitis condensanse ilii .2

A new name for DISH .3

A variant of reactive arthritis .4



Q6

Recommended treatment will be

NSAIDs .1

Physical therapy .2
TNF-alpha blockade .3
Surgery .4



The great
A case from 1200s BC




The great
A case from 1200s BC

Fig. 8. The mummy of Ramses IT in his sarcophagus [ 7].
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Psoriatic arthropathy



Psoriatic arthropathy

Sagittal




Types of Psoriatic Arthritis:

1. Symmetric psoriatic arthritis
2. Asymmetric psoriatic arthritis

3. Distal interphalangeal
predominant (DIP)

4. Spondylitis
5. Arthritis mutilans







Psoriasis




Enthesopathy




Uveiltis




CASPAR CRITERIA FOR THE CLASSIFICATION OF
PSA

Inflammatory articular disease (joint, spine, or

entheseal)

With =3 points from following categories:
Psoriasis: current (2), history (1), family history (1)
Nail dystrophy (1)

Negative rheumatoid factor (1)

Dactylitis: current (1), history (1) recorded by a
rheumatologist

Radiographs: (hand/foot) evidence of juxta-articular new
bone formation

Specificity 98.7%, Sensitivity 91.4%

Taylor et al. Arthritis & Rheum 2006;54: 2665-73



Treatment
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Long Term Efficacy of TNF-Antagonists for the
Treatment of Psoriatric Arthritis (ACR 20)

Infliximab' Etanercept?

100 -
100 |

75 A

50 ~

25 A
== Infliximab 5 mg/kg every 8 —+— Etanercept 25 mg
weeks BIW
0 T T T T T T ] 0 L 4 T
0 14 28 42 56 70 84 98 0 24 48 72 96
Weeks
Weeks
n=104 n=387 n=69 n=205n=168 n=148

1. Antoni CE et al. J Rheumatol 2008;35:869-76
2. Mease P et al. J Rheumatol 2006;33:712-21
3. Mease PJ et al. Ann Rheum Dis 2009;68:702-9

Adalimumab?

100
75
12
c
Q0
S 50 -
[T
(o]
X
25 - —— Adalimumab 40 mg
EOW
0 ‘ ‘
0 24 48 72 9
Weeks
n=313 A= 259



Interleukin 12/23 Inhibitor

~ Binds to p40 protein found in IL-12 and IL-23
to inhibit inflammation that triggers psoriasis
and psoriatic arthritis

-~ Current treatment:

= Stelara (Ustekinumab) - Janssen

IL-12 IL-23

@& |
\x
’

—

rethan

|
' } skin deep WWW. PSOriasis.org



Reactive arthritis

Table 2

Common Pathogenic Causes of

Reactive Arthritis’

e Chlamydia trachomatis e Salmonella

e Yersinia e Campylobacter

e Shigella



Eye inflammation

Lower back pain

Scaly skin patches
on genitalia

Flaky skin
patches on sole

‘Sausage’ toes

%iarrhoea

Swelling in knee,
heel or ball of foot

Signs of
reactive

arthritis

You may have
only some of
these symptoms.






Keratoderma Blenorrhagicum




