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Tailored Treatment of Ankylosing Spondylitis
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Abstract

Ankylosing spondylitis (AS) is a chronic rheumatic
disease of the axial skeleton (spine and sacroiliac joints).
Only nonsteroidal anti-inflammatory drugs (NSAIDs) and
tumor necrosis factor (TNF) a inhibitors have currently
been shown as effective for the treatment of signs
and symptoms of active AS with predominant axial
involvement. In contrast to rheumatoid arthritis (RA),
disease-modifying anti-rheumatic drugs (DMARDs)
play only a minor role in the management of AS and
only in cases with peripheral joint involvement. Herein,
this review describes the pharmacological and non-
pharmacological management of AS, based on recent
international recommendations for the management
of AS by the Assessment of Spondyloarthritis (ASAS)
group. Despite the overall demonstrated efficacy of
currently available treatments for AS, up to 40% of
treated patients do not achieve an acceptable clinical
improvement during therapy. Therefore, this article also
reviews the evidence regarding the potential role for new

agents targeting B-cells, T-cells, interleukin (IL)-1, IL-6, IL-
17, and IL-12/23 in patients with AS.
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Sacroiliitis on imaging*
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21 SpA feature®

*SpA features
* inflammatory back pain

arthritis
enthesitis (heel)
*  uveitis
*  dactylitis
*  psoriasis
Crohn's/colitis
good response to NSAIDs
+  family history for SpA
*  HLA-B27

+ elevated CRP
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Fig. 1. ASAS Classification Criteria for Axial Spondyloarthritis (SpA) (Ref. 10 with permission
from BMJ Publishing Group). HLA-B27, human leukocyte antigen B27; CRP, C-reactive
protein; NSAIDs, nonsteroidal anti-inflammatory drugs.

Rl of\



ASAS/EULAR recommendations for the management of AS ‘

NSAIDs ‘

Education,

e};lerc_lsel, Axial Peripheral 1

ﬁ_] ysica disease disease

erapy,
rehabili- 7
patient _i:-b >
iati =] @

us:zﬁ'ﬁ:;f;m’ | Local corticosteroids | & E

groups

| THF blockers |

Fig. 2. ASAS/EULAR recommendation for the management of AS
(Ref. 21 with permission from BMJ Publishing Group).
ASAS/EULAR, Assessment Ankylosing Spondylitis/European
League Against Rheumatism; AS, ankylosing spondylitis;
NSAIDs, nonsteroidal anti-inflammatory drugs; TNF, tumor
necrosis factors.

¢
S,

Q,

frore

~N
o|
[o
ifiz8
&
E
k1
Ky
ok
ol
tlo
"]
2
=
i
2
B
rU oo
=2
Z o oY ol >

p
l

=
o
)
!
>

2o
LY
e,

N ‘—T‘lr'foloﬂ 1:1-1:% }‘x«lg}i

il

T
i
l‘ —
I
Jh
of

Ir
N,
Bl 2 of
§2
rir ¢
lo
Y
é“.:
r&
£
4
oL
=2
g
X
pAw
lo
=
L
il

Bl
5
°
XY
e
o
Mo
ofl
rlo
off
olX
tlo
N
&
N
ME
o r
i
Y

e
Iy
i
b
e
<
4
R=)
=
=
=
N
N
Y&,
Y&,
=2
>
ly
(e}
9,
i)
=
|
|
=)

I
S ol fr
o 4y

i

iC)

=
=
_\L:L
fd
tot
2
l
Y
+
pass
Al
E=)
( l-;hj
o ¢
I
Ho

—lE Qv o o H
[mel
e
o
fui
i
N
olr
o,
o
&!‘i
ro
-{o
OHT
rlo
=
ol
rlr
pon
[
olfy
i

C
(2) A (hydrotherapy)% EE]ZLJ_

vldeh=elx] Al ?ﬂ:rloﬂ/ﬂ 23tel $-EaHE A9%lE
Ao} HaYEt x| 57} e g vEHL; gnFolel: ARE
Ho] F=IEH13), E]ZLLEC WH 57Tl B Y
o] F55tm 2 ekt BAO BB} HhE AT
5H°]C dﬂr TEAEE H5o] A= WIS W) S8 A+

$55) SR FL T2 we,

o

2) Ok g

(1) B]2E| 2024 3} (Non-steroidal anti-inflam-
matory drug)

A2 B77IE0l 371 ek whe o7t E2stE<] 9

tlo

Tailored Treatment of Ankylosing Spondylitis 79

Aeg AT 8% A5 Zdoltt. g} 77HSel| whet

zfo|7} QlE 4= QAR oW H|2H| 20| =] ‘6]-011_1__}1]7]. =

et 2

3 HFHeA 5ol %xa w3t 588k TH A|&H 0

2 Fg8ak= o] 23 o] ASE He| Fof ok=9] A
B A }*“‘3] frastAlet4l, shARk

= CZH &)

o= "}EH"]”%, A3 FAgto] FHkE 7ol ]2 EH 2o

A Aol o5 a3t

(2) I oA

Ao}z (sulfasalazine): HEREAAI-E A HE
’d 859 Azl W H= oFE2 ofuH, dxaAEHe]
1 73-9-oll ek 21 EITHs),

2 " AEYA| 0] E(methotrexate): AR Q7+ A &
HERZA] tloJEjellx] 24 25A A5l B3 ZA7} §le
Ao & HIBHI15-17], ASAS PIL Ao X = ZAw)A] oF
+THsl,

B YZFrlo)=(eflunomide): A 9197} 27Tl A
A XL 55 i B} glo] FHERA] =THIS
191,

@) ZH|2o]=(Steroid): A AH|Eo|E FAME Tk B
Holu TFol s TG Egol = Ao Hoi gl
O} Al ZH|Ro|= o] o= FEA] e=THS),

(3) &3} AA|

A =) ARREE A& AAIE infliximab, etane-
rcept, adalimumab 37127} 9t} o] QA= th 2 AstolA]
Ho} 32 AFH S8 dstol gt 237t Qo] g At
|51 9lom, A7|7ke] A= Al 7] eFA Atolol] & A}
ol gl Alo2 B 9JrH20l, 20061 ASAS 7ho|=E}el
o= 7IAE FERIRrEe 2 FdkE A A5 Sk
o A9 7 B 2% ol HlZH Ro|=A A
A golxe AW o] ¢t w) AFR-S AstIrH21l, 18
w2010 77l 71 w8 e 7SR o2}
ASAS 4 HFRHEA B/ Ve TFereH, 47 53t
of 25 olde] HIZH Ro|= FATAl Asd= A =
o] Qb o AMEBIEE 27X 85 AEstSIrHs). thEA]
Q F2go 2 A5 & Ao] F7lHoe] HilEo] X5
A AEAd ] -5 o] vk /\] 4 e3lci22], &3t Xﬂ
A 5 etanercept®] 739~ LU B o] A7 H =

[e

offt ol

FU



80 Hanyang Medical Reviews Vol. 32, No. 2, 2012

23], o]&= etanerceptﬂ S Aot R+t
£ 7 7 ARG A o2 IRt oAlE ek A
0 2 Husle] o] FulkE $hrjol|A= adalimumab
o]t} infliximab F&{7} = ETHS], AIYA g Folr e
adalimumab ©Jt} infliximab 5 &2 347} TNFF-£4]
ZFAAR] etanercept BT} 34201 Z o & YEPATH24], o]
5 FopRIela SlAlAl BAfe] 2 25H9), abe) st
TPl Sheleh fshE BolAe el Bol B QS
WAE=7 el tigh Bl 2 7]

7ol obA7hA] g Hafal QIEH2s, 201,

OFER 2slA| Kol B9 7% £40] S Aledle
FaR #Ho TS SAANTIAY S w4 T
o] Fa3t}27), mAHe o g We] JE ¢ 11
4 2|3&o| 715328, Ao =P YHS B
7] AL H&7F] o] 3F0] FE uf, 7 Al #2l7} v}
thol] @] oo} o] Brbsd Al AFugeS Al

4) AX X EA AT E3F

TNF 2}t o] €8k g ool Eafal o]2|gh oAl vt
5ol Sl gkl thek A BTicte] ob27HA] gl *‘EHOV]
wlZoll, TNF 2FehA] 2|5 A3f) o]F-of] ARg-e 5 Q= A
AESHAA ol Ttk A7} Ehiks] ZiA AL Qi) wheba] &
<ol AlHAL = e A EAA dE P TFEY]
Sl el 7hefs] duean gko 2 A5z 9] 7hs/do]
ol thal 708 Haiat gkt

(1) CD20+BA 3 A A (rituximab)

b Pmgk m) Frofe)s PESlol A-gshe oAl
4 24020l tleh T2 WHEITH=T, o] Ao TNF
A S AVEBFA] Fe Fkalto] TNFaIHA 28 A9 3
Aol H]8] BASDAT (Bath Ankylosing Spondylitis Disease
Activity Index), ASAS20, ASAS40 2| & ¥k-g-Fo] &Jn| QA
sl HahE we] 7, of TIN5} 712k
g2 W Aol i) 37} i A7 Hak A4
o) Ak, TNFFeIA] AsHTAh PR TNFAFRAS A3

)= oA

ghe s A 27] Aol ate] 2 < Sle& ANEEA
oH31,

(2) TH| = 2 A (abatacept)

CTLA-4 WY 2228 o] g3t THEZ ¥
3l FutEl: Y A= AMRE AL 9)\0‘% $2d A
AE 3 3 595 HolFA] Z3heirh32l.

(3) IL-1 xF<HA|(anakinra)

54 FEA A5 Aol 6708 Bt IL-1 2FA]
218 o] X5 Aol el AWDdE =l BASDAIL
CRP, ¥ ol B3-S UehlA] X3eH33)

(@) TL-12/23 2Pt (ustekinumab, briakinumab)

Naive TA|E7} T helperl/T helper1 74| 3 -3} o] Fofal=
A5 APIETIRIN 1112, IL-233Pd GE& e Adad

l'U

At ZEAel Fo BE BefFo] vl WAlg TAE
B Aol EaA ek }—z— 3& AN
ok w3 A AR e g Ak He
SHEAEH34.

(5) IL-6 zFetA|(tocilizumab)

1.6 487 ekl B54 244 A3l HHAole}
= HI17} ASTH35,301. SFAINE Axqfie] 2 AlsdellA 2s
whgo) wlelsichs Kavh JRIEHE. Heb 3 o7 2
FEol| el Fol AA o} skl

(6) IL-172FEA(Secukinumab)

Frolels A 22 okl K Sl s 9%
AL E7FRI TL-A79Y| thet xpet kel thgk ofu]djo]eollxf=
ASAS20| 7 HH3-Eo] 61%= t|Ze] 17% Ko} &2 A7}
£ Hoj Fo] A == Aol whet 22 XS A= o
e 7hg7do] IrH38l.

4

A 7AW St A HFEAL] A s e Algt
Zolgitt, el =AY X SAlE AHEShE FrbElS
HART= D] A HFFL v|2EH 2o =4 2X1EA|
o ofgt Ske] 23 2-F 8ol T X|=Holgit) 12
U 2 7|20 N8 &S HoFs A —} A|Ae] T
2 27] Aeks $3 27] A5} vig- 283k o] i

Shek W AsasS] AR ERVIE oS Bt 27] 4



&S F8 E e s A AgE e e
= [e]

% ge w8e 7l golol st

References

1. Amnett FC, Seronegative spondylarthropathies, Bull Rheum
Dis 1987;37:1-12,

2. Brewerton DA, Hart FD, Nicholls A, Caffrey M, James DC,
Sturrock RD, Ankylosing spondylitis and HL-A 27, Lancet
1973;1:904-7.

3. Khan MA HLA-B27 and its subtypes in world populations,
Curr Opin Rheumatol 1995;7:263-9.

4. Khan MA_ Spondyloarthropathies, Curr Opin Rheumatol
1994,6:351-3,

5, KimTJ, Kim TH, Clinical spectrum of ankylosing spondylitis
in Korea, Joint Bone Spine 2010;77:235-40,

6. Khan MA. Medical and surgical treatment of seronegative
spondyloarthropathy. Curr Opin Rheumatol 1990;2:592-9

7. Braun J, de Keyser F, Brandt J, Mielants H, Sieper J, Veys E.
New treatment options in spondyloarthropathies: increasing
evidence for significant efficacy of anti-tumor necrosis
factor therapy. Curr Opin Rheumatol 2001;13: 245-9.

8. BraunJ, van den Berg R, Baraliakos X, Boehm H, Burgos-
Vargas R, Collantes-Estevez E, et al, 2010 update of the
ASAS/EULAR recommendations for the management of
ankylosing spondylitis, Ann Rheum Dis 2011;70:896-904,

9. vander Linden S, Valkenburg HA, Cats A, Evaluation of
diagnostic criteria for ankylosing spondylitis, A proposal
for modification of the New York criteria, Arthritis Rheum
1984;27:361-8,

10, Rudwaleit M, van der Heiide D, Landewe R, Listing J, Akkoc
N, Brandt J, et al, The development of Assessment of
SpondyloArthritis international Society classification criteria
for axial spondyloarthritis (part Il): validation and final selec-
tion, Ann Rheum Dis 2009;68:777-83,

11, Poddubnyy D, Haibel H, Listing J, Marker-Hermann E,
Zeidler H, Braun J, et al, Baseline radiographic damage,
elevated acute phase reactants and cigarette smoking
status predict radiographic progression in the spine in early

12,

13.

14,

15,

16,

17,

18.

19,

20,

21,

22,

Tailored Treatment of Ankylosing Spondylitis 81

axial spondyloarthritis, Arthritis Rheum 2012;64:1388-98.
Sieper J. Management of ankylosing spondylitis. In
Hochberg MC, Silman AJ, Smolen JS, Weinblatt ME,
Weisman MH, eds, Rheumatology, 4th ed, Edinburgh:
Mosby-Elsevier; 2008:1143-64,

Van Tubergen A, Boonen A, Landewe R, Rutten-Van Molken
M, Van Der Heijde D, Hidding A, et al, Cost effectiveness of
combined spa-exercise therapy in ankylosing sponadylitis:
a randomized controlled trial, Arthritis Rheum 2002;47:
459-67.

Wanders A, Heijde D, Landewe R, Behier JM, Calin A,
Olivieri |, et al. Nonsteroidal antiinflammatory drugs reduce
radiographic progression in patients with ankylosing
spondylitis: a randomized clinical trial, Arthritis Rheum
2005;52:1756-65,

Chen J, Is methotrexate effective for the treatment of
ankylosing spondylitis? Nat Clin Pract Rheumatol 2007;3:
4901,

Haibel H, Brandt HC, Song IH, Brandt A, Listing J, Rudwaleit
M, et al, No efficacy of subcutaneous methotrexate in active
ankylosing spondylitis: a 16-week open-label trial, Ann
Rheum Dis 2007;66:419-21,

Chen J, Liu G, Lin J. Methotrexate for ankylosing spondylitis,
Cochrane Database Syst Rev 2006:CD004524,

Haibel H, Rudwaleit M, Braun J, Sieper J. Six months open
label trial of leflunomide in active ankylosing spondylitis, Ann
Rheum Dis 2005;64:124-6.

van Denderen JC, van der Paardt M, Nurmohamed MT,
de Ryck YM, Dijkmans BA, van der Horst-Bruinsma IE,
Double blind, randomised, placebo controlled study of
leflunomide in the treatment of active ankylosing spon-
dylitis, Ann Rheum Dis 2005;64:1761-4,

Goh L, Samanta A, A systematic MEDLINE analysis of the-
rapeutic approaches in ankylosing spondylitis, Rheumatol
Int 2009;29:1123-35,

Zochling J, van der Heijde D, Burgos-Vargas R, Collantes
E, Davis JC, Jr, Dilkmans B, et al, ASAS/EULAR recom-
mendations for the management of ankylosing spondylitis,
Ann Rheum Dis 2006;65:442-52.

Furst DE, Breedveld FC, Kalden JR, Smolen JS, Burmester



82

23,

24,

25,

26,

27,

28,

29,

30.

31,

Hanyang Medical Reviews Vol. 32, No. 2, 2012

GR, Sieper J, et al, Updated consensus statement on
biological agents for the treatment of rheumatic diseases,
2007 Ann Rheum Dis 2007;66 Suppl 3iii2-22,

Reddy AR, Backhouse OC, Does etanercept induce uveitis?
Br J Ophthalmol 2003;87:925.

Elewaut D, Matucci-Cerinic M, Treatment of ankylosing
spondylitis and extra-articular manifestations in everyday
rheumatology practice, Rheumatology (Oxford) 2009;48:
1029-35,

Braun J, Kalden JR, Biologics in the treatment of rheumatoid
arthritis and ankylosing spondylitis, Clin Exp Rheumatol
2009;27:S164-7.

van der Heijde D, Landewe R, Einstein S, Ory P, Vosse D,
NiL, etal, Radiographic progression of ankylosing spondylitis
after up to two years of treatment with etanercept, Arthritis
Rheum 2008;58:1324-31,

Braun J, Baraliakos X, Godolias G, Bohm H, Therapy of
ankylosing spondylitis--a review, Part I: Conventional me-
dical treatment and surgical therapy. Scand J Rheumatol
2005;34:97-108,

Calin A, Elswood J. The outcome of 138 total hip replace-
ments and 12 revisions in ankylosing spondylitis: high suc-
cess rate after a mean followup of 7.5 years. J Rheumatol
1989;16:955-8,

Gill UB, Levin A, Burd T, Longley M, Corrective osteotomies
in spine surgery. J Bone Joint Surg Am 2008;90:2509-20,
Cho WJ, Kang CN, Park YS, Kim HJ, Cho JL. Surgical
correction of fixed kyphosis_ Asian Spine J 2007;1:12-8,
Song IH, Heldmann F, Rudwaleit M, Listing J, Appel H,

32,

33,

34.

35.

36.

37,

38.

Braun J, et al, Different response to rituximab in tumor
necrosis factor blocker-naive patients with active ankylosing
spondylitis and in patients in whom tumor necrosis factor
blockers have failed: a twenty-four-week clinical trial,
Arthritis Rheum 2010;62:1290-7.

Song IH, Heldmann F, Rudwaleit M, Haibel H, Weiss A,
Braun J, et al, Treatment of active ankylosing spondylitis
with abatacept: an open-label, 24-week pilot study. Ann
Rheum Dis 2011;70:1108-10,

Haibel H, Rudwaleit M, Listing J, Sieper J. Open label trial
of anakinra in active ankylosing spondylitis over 24 weeks,
Ann Rheum Dis 2005;64:296-8,

Song IH, Poddubnyy D, New treatment targets in ankylosing
spondylitis and other spondyloarthritides, Curr Opin Rheu-
matol 2011;23:346-51,

Cohen JD, Ferreira R, Jorgensen C. Ankylosing spondylitis
refractory to tumor necrosis factor blockade responds to
tocilizumab, J Rheumatol 2011;38:1527.

Henes JC, Horger M, Guenaydin |, Kanz L, Koetter I, Mixed
response to tocilizumab for ankylosing spondylitis, Ann
Rheum Dis 2010;69:2217-8,

Dudler J, Aubry-Rozier B, Tocilizumab in axial spondylarthro-
pathies: about 18 cases, Ann Rheum Dis 2011;70 Suppl 3:
128,

Baeten D, Sieper J, Emery P, Braun J, van der Heijde D,
Mclnnes |, et al, The anti-IL17A monoclonal antibody secu-
kinumab (AIN457) showed good safety and efficacy in the
treatment of active ankylosing spondylitis, Ann Rheum Dis
2011;70 Suppl 3:127.



