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Determining Clinical Risk Factors for Radiographical Severity in Patients
with Ankylosing Spondylitis in Daegu and Kyungpook Territories

Hyun-Young Jungl, Hwa Jeong Lee', Jung-Yoon Choe', Sung-Hoon Park’,
Seong-Kyu Kim', Sang-Hyon Kim’, Juyoun Kim’, Seung Woo Han’, Seong-Ho Kim*

Department of Internal Medicine, Arthritis and Autoimmunity Research Center,
Catholic University of Daegu School of Medicine', Department of Internal Medicine,
School of Medicine, Keimyung University’, Division of Rheumatology, Department of
Internal Medicine, Daegu Fatima Hospitaf, Daegu, Department of Internal Medicine,

Inje University College of Medicine, Haeundae Paik Hospital’, Busan, Korea

Objective: This study was designed to identify prognostic determinants of radiographical
severity in patients with ankylosing spondylitis (AS) living in Daegu and Kyungpook territories.

Methods: One hundred-nineteen patients with AS were consecutively enrolled from four
regional general hospitals. Clinical data including smoking habits, alcohol intake, disease
duration, HLA-B27 positivity, involvement of peripheral joints, occupational activity, and regular
exercise were investigated. Radiographical severity was assessed by the Modified Stoke
Ankylosing Spondylitis Spinal Score (MSASSS). Statistical analyses were performed using the
independent Student’s t-test, Pearson’s correlation coefficient analysis, and multivariate re-
gression analysis.

Results: Radiographical severity, as evaluated with the mSASSS, was associated with age
of disease onset (p=0.011) and disease duration (p<0.001). Additionally, mSASSS was signifi-
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cantly higher in males than females (p=0.039) and in patients without involvement of ankle
arthritis than those with involvement of ankle arthritis (p=0.026). Patients with hip arthritis had
significantly higher mSASSS scores than those without hip arthritis. A multivariate regression
analysis showed that older age of disease onset, male gender, and disease duration were
independent predictors of AS radiographical severity (p<0.001, p=0.013, and p<0.001,
respectively). Hip arthritis was an independent predictor of C-spine radiographical severity in AS

(p=0.031).

Conclusion: Radiographical severity of the prognosis was determined by age of disease
onset, gender, and disease duration in patients with AS living in Daegu and Kyungpook territories.

Key Words: Ankylosing spondylitis, Age, Gender, Peripheral arthritis, mSASSS
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Table 1. General characteristics of ankylosing spondylitis

(n=119)
Characteristics Values

Age (year) 40.6+11.0
Sex, female (n, %) 20 (16.8)
Weight (kg) 66.619.9
Height (cm) 168.9+7.7
Onset age of disease (year) 27.4+9.7
Disease duration (year) 13.2+8.8
Smoking

Non-smoker 31 (21.6)

Current smoker 47 (39.5)

Former smoker 41 (34.5)
Marital status, married 86 (72.3)
Occupational activity

Mild 76 (63.9)

Moderate 32 (26.9)

Severe 11 9.2)
Alcohol intake

Non-alcoholics 40 (33.6)

Current alcoholics 50 (42.0)

Former alcoholics 29 (24.4)
Family history (n=117) 16 (13.7)
Regular exercise

None/week 62 (52.1)

1~2 times/week 29 (24.4)

>3 times/week 28 (23.5)
HLA-B27 positivity (n=87) 78 (89.7)
Non-spinal arthritis

Peripheral arthritis* 66 (55.5)

Knee 57 (47.9)

Ankle 38 (31.9)

Hip 44 (37.0)

Shoulder 65 (54.6)
Uveitis

None 82 (68.9)

Unilateral 19 (16.0)

Bilateral 18 (15.1)
Enthesitis 22 (18.5)
Inflammatory bowel disease 26 (21.8)

*Peripheral arthritis included arthritis involving the knee

and ankle joints
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Table 2. Comparison of mSASSS scores according to presence of clinical features

Total mSASSS

mSASSS of C-spine

mSASSS of L-spine

Mean+SD p-value Mean+SD p-value Mean+SD p-value
Sex
Male 29.90+21.66 13.54+12.30 16.36+12.38
Female 19.55+19.07 0.039 8.40+10.24 0.083 8.40+10.24 0.046
Smoking
Non-current smoker 25.90+20.06 11.65+10.33 14.25+£12.29
Current smoker 31.62+23.40 0.158 14.23£14.35 0.290 17.38£11.67 0.168
Alcohol
Non-current alcoholic 26.62+20.36 11.46+12.02 15.16£11.71
Current alcoholic 30.28+23.08 0.363 14.34£12.11 0.201 15.94£12.72 0.730
HLA-B27
Positive 28.19+£20.99 12.74£12.03 15.45£12.08
Negative 34.44+26.82 0.413 16.22+14.26 0.422 18.22£13.91 0.522
Peripheral arthritis
Yes 24.65+18.08 10.65£9.74 14.00£11.40
No 32.53+24.66 0.055 15.19£14.19 0.051 17.34£12.78 0.140
Knee arthritis
Yes 24.56+18.24 11.02+£10.08 13.54£11.14
No 31.47+23.83 0.077 14.19£13.59 0.153 17.27£12.75 0.091
Ankle arthritis
Yes 22.32+17.38 9.11+9.11 13.21+£11.72
No 30.90£22.80 0.026 14.35+12.97 0.013 16.56+12.20 0.161
Hip arthritis
Yes 36.43124.73 17.77+£14.79 18.66£12.54
No 23.31£17.86 0.003 9.6819.02 0.002 13.63£11.51 0.028
Shoulder arthritis
Yes 25.85+20.01 11.17£10.85 14.68+11.77
No 30.94£23.11 0.200 14.48+13.31 0.137 16.46£12.53 0.425
Uveitis
Yes 29.21+25.52 13.95+13.64 15.26£13.54
No 28.49+21.25 0.898 12.61£11.95 0.670 15.88£12.12 0.846
Enthesitis
Yes 23.23+18.60 9.36+9.24 13.86£11.78
No 29.28+22.07 0.235 13.42£12.57 0.156 15.86+12.20 0.488
mSASSS: Modified Stoke Ankylosing Spondylitis Spinal Score
WA FEEE & Avdle Aoz ey
(£ 3). mSASSSZe 7A%sl @&z 77t el Il 2
MZYE W, A% mSASSSHS W A A<
0001), §H71ZHp<000D), AHHAD P=0037), =  AALHILS HF B LF AP} EF
WA A FFE-003Dst Bo] Qglor], & I vhkd ek BAS Yutde FHOE e B
3 mSASSSe| A W AP (p<0.001), AHp=003), A HAFTA Ajem & Ak B 2o o
% §71ZHp<000n3 Belo] G Ao veh  RES WAL, A% 5 Ak, AAH 59 £4,
. FIole o] Ao] tasl Aok B3] MW DA

— 380 —



— A¥<d 2] : Radiographic Severity in Ankylosing Spondylitis —

100 7

R=0.233, p=0.011

Total MSASSS

Onset age of disease (year)

B
100 7

R=0.382, p<0.001

Total MSASSS

Disease duration (year)

Fig. 1. Association of the Modified Stoke Ankylosing Spondylitis Spinal Score as a radiographical severity index with
age of disease onset and disease duration. (A) An older age at onset in patients with ankylosing spondylitis
was associated with more advanced radiological damages (R=0.233, p=0.011). (B) More advanced radiographical
progression was closely associated with disease duration (R=0.382, p<0.001).

Table 3. Multivariate regression analysis for radiographical severity

Dependent variables

Total mSASSS
(R=0.625)

mSASSS of C-spine mSASSS of L-spine
(R=0.542) (R=0.584)

Clinical parameters B (95% CI for B)  p-value

B (95% CI for B) p-value B (95% CI for B) p-value

Onset age of disease 0.915 (0.565, 1.265) <0.001

0.428 (0.217, 0.640) <0.001 0.483 (0.278, 0.688) <0.001

Sex (male) 10.798 (2.410, 19.185)  0.012  5.388 (0.326, 10.449) 0.0375.439 (0.535, 10.344) 0.030
Disease duration 1.168 (0.792, 1.545) <0.001 0.483 (0.256, 0.710) <0.0010.690 (0.470, 0.910) <0.001
Hip arthritis 6.163 (—0.846, 13.172) 0.084 5.518 (1.468, 9.569) 0.031 1.964 (—1.949, 5.877) 0.322
Ankle arthritis —4.430 (11.445, 2.584) 0213 —2.828 (—7.061, 1.405) 0.188

mSASSS: Modified Stoke Ankylosing Spondylitis Spinal Score

o Ao} WA Tz Egol} wstel o
Z ZAHolt WA $E A FANHIAY F
2% QY SAolth PAMRR £ ArE HF
e FZEG ¥ AT AHY D] It A
o A gt (10). Yot AR FZES
ABAE AUE U4 AEE shelsi 2 A
PARNA £ W ARE dzgozs o AFA
o HEE =76l AR F A3, olF B w3
o el Ae YA & dvke HelA 29vt 9
b B ATelAE W AY Adel AT
AAARFG A AR £ JEE A
e 94 AEE HAekag shelon, Wy A
22 el W, 4 /1% 2 maAel Aol 3

AR 4 AEE AYRE oF A4S B
2191

7R A H ol A Aol whE WA EE 4]
o2 FAo] ool ulal WALH
E4o] A Yehle Aoz BasEs vl @8,
10,11,16). Lee S Aol w2 Xol7} 724 #
Fdo AL FTEE A eAE Fdstn
2+ & AFol| A BASRI-spine B57F WAb7t oo
vlg] BAAE foslAl =4 JeEbdoZ2H, oS
Agk WAL e wE Hels Zog Huslgl
(11). ik ol ATl E 22 AR WAAEH
EollA Al mlsl] ofAellA 715F Algte] &
Ao Z byt Wbl Ward 52 WAAEH F

— 381 —



— tH3kFobel 2834 A 174

SEE dEFT F Jdr AAE AHE o ol
B kA oi¥, ol HLA-*4100 59 §AzLY &
A7 AL £ Fast olF xS #l
skt (10). WA E4do] AL dlF AAE
Elste v Z2X2E AEANAE G

of ol ulsh WAL S skl R s} 028
2, HEASE PALE £l
e oz uehdeh #FAL o & AF
A E Yol ofAol ulsl] 2= BAHo A
olt) 23} 24 H=) wlksl o Ao ek
o} (13). 3}A T T2 & AT L e K= E
8 A% Ao £l Aol gl B slE
ek (12). E Aol A& mSASSSE o]
oA FA 37} oA 3hRbol] mla o] A
AR £45 Hole AL Felxo] o]AH2 o
o AT Azbel B AL & & 9ok
W gA AP ALY

=
Hus odyupe} XpolE Hl=dl, Brophy 5 (8)IF

3 AR Agel ZgEA shevha Lnsgle
1}, Ward 5 (10)Z} Gensler 5 (18)2 W 4] o
ol Lesd WAL Edo] AshA trehdr
2wk 54 204 ol FAel WAL 4
A AAALHFAT 164 ool Fdo] WA o

Z_|
AARRED BAE oo B ATellA, o

9

”551

Y AARHFE A A 1l A a9d
k=8 =]

BASRI-cervical, 3 BARSRI-lumbar®] HIALASHE £
4 BE7F Addell vl Al AskA ekt
0. olF ATAES AxP] B3 FAYel
ulel mma B4 el wek AFHe A2t ol
<= A

B odFellA s iy A Afe] WAL E4S
s dARem, iy FAle] dde] =2 A
F7F wkE ol mlsh vl AR A E4
< B3t ol#fd Ate i de] £ 3AE
ol AA 3] 7|gko]l 2 ALHow Al A
& AAZE ZolA Awk A|7)7 ) A7) He &
e 7FeA I Agke] #5471 B¢ AAY A
27F AW A Sol WA £ 3R
T UYS Az AztE

A 43 2010 —

Brophy &< WA4SHA w3tE Fal A4 A
Aol P G Aol 39 a9 A4
A E4 ARe §H 7)Zbe] wlEdtta B ety
ow] (8) Doran 59 Aol A ¥ 7]|7te] A
#] BASRI % * 3 BASRI % 279 §oJg 43
TAE Hol BAATH 49 S514 8 AR
& B3sdel 9). AR T AW gukH o
2 AABAANAEE A2l A Flfsle] X
FE AW E A9 o AnHoz HF e
Edol A A5 F9 7] A Aolgla FAHY
T Utk sARE K3 WA E4de] #ate
AR EAol} ofE adEd YA xR ¥
< s T JSe ok ¥ Aol

B dFoA] wx PAdS T4 I vlE

Al 32}F2] 55.5% 2 Doran So] Rk 42%¢]

rlo ok

FAE Helor] 9), dFA AHAHF

AE ez 75 Al AE Kim 5 (19)

ack 5 (15)2 47~60% REollA wxIA] o)
]

Huslglcl 3] Back 5o

ok
oo =
b

ﬁ
E
oL T

t

o = =
Log
N
e
)

)
o
)
oE
of
A

&l

e
L)
2
2
o

@
e
Q.
Sy
2
R
bt
=)
P
)
e
58.
o w8
o> ©of
> O

o

=)

AL 7 3
At A 5HE A4t AEE WA
S A

Lg2 fo ook fT ol > @ ot Boa Zorlo
ro

e Az 3zt 37.0%004 e
= Aol % wolA ghsk
@o21). Tz FAYTH= Fel, nWAL IWH A

=
s, 5l

B T I
oox
w o
£ s
o o

P
lo
fru
o
Iy
o)
o

2
2
L
rO
oy
o
riu

-

Soll M3 WA Ego] US4 5

B ATl A el AUFE R £4

BE AR ol FANHOD fol AolF
Bt £l

— 382 —



°] Bath

3z
-

A Z3Y= o
Al
H,

L

=S
Ao| o] FolA A kok

heh)

A7}
Ankylosing Spondylitis Disease Activity Index (BASDAI)

“
\=]
o

3

=]

7}8l= Bath Ankylosing Spon-

dylitis Functional Index (BASFI) 53}

ol
o] Fio

=
o

SP

32
(30,31),

!

: Radiographic Severity in Ankylosing Spondylitis

ixte] %

gl

3]

Al 3]

k3
=4

2 4#A
oS AsHA veld} (9,22-25). whElA]

S 9t BARA, BHAHE

2 44 Qe o

BE A7+ A

ﬁu%%ﬂaﬂlﬂr T T SO B F o T 5ok B oo MK

Tn R X o A 300 X o IR oM . T R o

A FTeE Keag®®ule Ko WP g0 B B g

w W OR o %o o + % 5 o O o o W0 o

Moo Mo W g S B X T BT K g O b

WS — T ooy R+ N e X o " o o

No & o X % N I R —_ N o o) T = g Wy o

— ~ wo = ..;.._ o o WO o X o E#E o ol oR 0 E.*

Nfo *oﬂlloz N B X o) ooy X T N .,o.mﬂwﬂlr._n.”ﬂ

T oo 8 W zo o s o0 R o .umo7E.mﬂ TR =

up ﬂw11r ﬂ_.ﬂmﬂu:#o_ﬂu = B R C =

= o 0 =

SEEPRE cUEzacEw Pr B E R RS

o) BT o T E oy o ) B NPT oo N D

D CHERT RS WD T W T o X

X o o 80 = T yE X = X U "o L L

G T S I S S NG T

B R e RO o o R R R S

E T G I I A G

T o ﬁoﬁ}rdu%i gk TFp @ E

x,,mo%zm&o Juﬂrm Lt%Jn_rm ?Maﬂﬂ.muid.moﬂﬂmﬂ7

o — Q) —

To 2w FToiAdfalx TET B ool B g LR

d;mn .~o..._.01r .Iﬂ,ﬂwﬂo.mu..ro.mofu l_an_AlLﬂA.'}mlLlZ o#

M oﬁa],ms‘_d‘%io:xp_z.xﬂ P o BB K T

d._ﬁm;ﬂduawu%?&ﬂﬂ ﬂ%ﬁﬁt R uosana%%wrr

AN T TR o R oo XK R I T SRR el

HL‘_ nl ﬂml Mv.lrﬂ _ ﬂA_I m OME N E#E b N Mmﬁ - M.M_l - XN Lt —_

I O TR N N N L e COAG: T O W S N

T TN Ne w R MR T RN T R e T OB W R o wo

T8 Lt%m,ﬁﬂlﬂulmwimﬂ%ﬂ# Mﬁmwf.ﬂouTmMﬂroﬂﬂmmrﬁh%o& WHHW@
—_ Q [~ T = o° oy

oy BQ %Mr%iﬂm,_qm%mumwwﬂma XoLQvATuWM.m.sotﬂﬂﬂ Mﬁo%uo

op TERLTREPT LT 2 WRR GPET Y g T o

o ol Mﬂh ‘ldlq”iﬁa\%ﬂn/.ﬂﬁ Eooﬂuﬂvﬂxoﬁoﬂ(i‘_k%lo_-ﬂﬂomk
7o 4 % L e 2 TS 5 A HE T pjo - W

Com  BACE A by < X z N TR RET s

p B LT egRE 29 FETLRT X o 2ume X gk
= 5 = — @ W o G ol w2 ™

3 g indfveERTEBRE_9 yRESARET O ETT AT K
M2 Boon RE NS w s IRT <X WO oR

] MO < ST o TR S X Rl e w0 g N

— 3 —_— s — < val

T H g PRI el PR e ® g E BT LR P
= 2 = NE RO A ™ N o — S o o T WO

,Xolom,mMﬁ._zT ,me leﬂromﬂ‘w mﬁammﬂmc7olmﬂ(du _,Ti.,m_.j-mU
~ B T 1o B g X mn Ny o° 0° . N

EEPREE R e Tt s AN Y

o T o X I B ) e R N N - PR B omoom oy iy N

o A X T B o il 0 oy T X0 o J =

iﬁ%%ro o TR ﬂoLlegworomLﬂo%%zo}ﬂamﬁﬂmﬂWH%z

Ty T X0 m_.z,ﬂ%utmﬂnﬂﬂmﬂvzf ﬂ_.1%mr‘_,__w oo m o~ M

].ﬂoodvﬂmﬂoﬂeﬂoﬂ_.nﬂi LojuL;AoFﬂﬂﬂoﬂ Toy ol 7dﬂmbﬂ

Tyl  Wwhw e Esr  NRpwm MV agrsgptgFEn

s X a BN e w825 T Tl sopr i Fhepds L

mUJﬂAoﬂ 2121&3 = IrﬂAEt oll‘ol.lervko .iu]MuW g X B

eRHTg R BT T o g MTL AR ples TP EERT
oS IH TR TRy LT mRET T e IR N T T IR T

T TEIEITEPRNPEITFT WS FTMPRF R HF RS WX

— 383 —



— tigHulel ~8k3] 2] A 174

I
rak

k]

1) Gabriel SE, Michaud K. Epidemiological studies in
incidence, prevalence, mortality, and comorbidity of
the rheumatic diseases. Arthritis Res Ther 2009;11:
229.

2) Dagfinrud H, Mengshoel AM, Hagen KB, Loge JH,
Kvien TK. Health status of patients with ankylosing
spondylitis: a comparison with the general population.
Ann Rheum Dis 2004;63:1605-10.

3) Mackay K, Brophy S, Mack C, Doran M, Calin A.
The development and validation of a radiographic
grading system for the hip in ankylosing spondylitis:
the Bath Ankylosing Spondylitis Radiology Hip in-
dex. J Rheumatol 2000;27:2866-72.

4) Creemers MC, Franssen MJ, van’t Hof MA, Gribnau
FW, van de Putte LB, van Riel PL. Assessment of
outcome in ankylosing spondylitis: an extended radio-
graphic scoring system. Ann Rheum Dis 2005;64:127-
9.

5) Wanders A, Landerwe R, Spoorenbeg A, de Vlam K,
Mielants H, Dougados M, et al. Scoring of radiogra-
phic progression in randomised clinical trials in
ankylosing spondylitis: a preference for paired reading
order. Ann Rheum Dis 2004;63:1601-4.

6) Salaffi F, Carotti M, Garofalo G, Giuseppetti GM,
Grassi W. Radiological scoring methods for ankylo-
sing spondylitis: a comparison between the Bath An-
kylosing Spondylitis Radiology Index and the modi-
fied Stoke Ankylosing Spondylitis Spine Score. Clin
Exp Rheumatol 2007;25:67-74.

7) Chandran V, O’Shea FD, Schentag CT, Inman RD,
Gladman DD. Relationship between spinal mobility
and radiographic damage in ankylosing spondylitis
and psoriatic spondylitis: a comparative analysis. J
Rheumatol 2007;34:2463-5.

8) Brophy S, Mackay K, Al-Saidi A, Taylor G, Calin
A. The natural history of ankylosing spondylitis as
defined by radiological progression. J Rheumatol
2002;29:1236-43.

9) Doran MF, Brophy S, Mackay K, Taylor G, Calin A.
Predictors of longterm outcome in ankylosing spon-
dylitis. J Rheumatol 2003;30:316-20.

10) Ward MM, Hendrey MR, Malley JD, Learch TJ,
Davis JC Jr, Reveille D, et al. Clinical and immuno-
genetic prognostic factors for radiographic severity in
ankylosing spondylitis. Arthritis Rheum 2009;61:859-

— 384 —

11)

12)

13

14

15

16

~

=

N

=

17)

18

19

20

=

)

=

Al 4% 2010 —

66.

Lee W, Reveile JD, Davis JC Jr, Learch TJ, Ward
MM, Weisman MH. Are there gender differences in
severity of ankylosing spondylitis? Results from the
PSOAS cohort. Ann Rheum Dis 2007;66:633-8.
Lee HS, Kim TH, Yun HR, Park YW, Jung SS, Bae
SC, et al. Radiologic changes of cervical spine in
ankylosing spondylitis. Clin Rheumatol 2001;20:262-
6.

Jung YO, Kim I, Kim S, Suh CH, Park HJ, Park W,
et al. Clinical and radiographic features of adult-onset
ankylosing spondylitis in Korean patients: compa-
risons between males and females. J Korean Med Sci
2010;25:532-5.

Baek HIJ, Shin KC, Lee YJ, Kang SW, Lee EB, Yoo
CD, et al. Clinical features of adult-onset ankylosing
spondylitis in Korean patients: patients with peripheral
joint disease (PJD) have less severe spinal disease
course than those without PJID. Rheumatology (Oxford)
2004;43:1526-31.

Baek HIJ, Shin KC, Lee YJ, Kang SW, Lee EB, Yoo
CD, et al. Juvenile onset ankylosing spondylitis (JAS)
has less severe spinal disease course than adult onset
ankylosing spondylitis (AAS): clinical comparison
between JAS and AAS in Korea. J Rheumatol 2002;
29:1780-5.

van der Linden S, Valkenburg HA, Cats A. Evalua-
tion of diagnostic criteria for ankylosing spondylitis;
a proposal for modification of the modified New York
criteria. Arthritis Rheum 1984;27:361-8.

Kim H, Kim S, Jee SH. The independent effects of
cigarette smoking, alcohol consumption, and serum
aspartate aminotransferase on the alanine aminotrans-
ferase ratio in Korean men for the risk for esophageal
cancer. Yonsei Med J 2010;51:310-7.

Gensler LS, Ward MM, Reveille JD, Learch TJ,
Weisman MH, Davis JC Jr. Clinical, radiographic and
functional differences between juvenile-onset and adult-
onset ankylosing spondylitis: results from the PSOAS
cohort. Ann Rheum Dis 2008;67:233-7.

Kim TJ, Na KS, Lee HJ, Lee B, Kim TH. HLA-B27
homozygosity has no influence on clinical manifesta-
tions and functional disability in ankylosing spondy-
litis. Clin Exp Rheumatol 2009;27:574-9.

Landewe R, Dougados M, Mielants H, van der Tem-
pel H, van der Heijde D. Physical function in ankylo-
sing spondylitis is independently determined by both
disease activity and radiographic damage of the spine.
Ann Rheum Dis 2009;68:863-7.



— A¥<d 2] : Radiographic Severity in Ankylosing Spondylitis —

21) Sampaio-Barros PD, Bertolo MB, Kraemer MH, Neto 27)
JF, Samara AM. Primary ankylosing spondylitis: pa-
tterns of disease in a Brazilian population of 147 pa-
tients. J Rheumatol 2001;28:560-5.

22) Brophy S, Calin A. Ankylosing spondylitis: interac- 28

=

tion between genes, joints, age at onset, and disease
expression. J Rheumatol 2001;28:2283-8.
23) Calin A, Mackay K, Santos H, Brophy S. A new 29)
dimension to outcome: application of the Bath Ankylo-
sing Spondylitis Radiology Index. J Rheumatol
1999;26:988-93. 30
24) Amor B, Santos R, Nahal R, Listrat V, Dougados M.
Predictive factors for the long-term outcome of spon-
dyloarthropathies. J Rheumatol 1994;21:1883-7.
25) Boonen A, vander Cruyssen B, de Vlam K, Steinfeld
S, Ribbens C, Lenaerts J, et al. Spinal radiographic

=

changes in ankylosing spondylitis: association with 31)
clinical characteristics and functional outcome. J Rheu-
matol 2009;36:1249-55.

26) Smith JA, Marker-Hermann E, Colbert RA. Patho-
lgenesis of ankylosing spondylitis: current concepts.
Best Pract Res Clin Rheumatol 2006;20:571-91.

— 385 —

Calin A, Fries JF, Schuman D, Payne R. The close
correlation between symptoms and disease expression
in HLA B27 positive individuals. J Rheumatol 1977;
4:277-81.

Russell AS, Lentile BC, Schlaut J. Radiologic and
scintiscan findings in HLA-B27 negative patients with
ankylosing spondylitis. J Rheumatol 1976;3:321-3.
Averns H, Oxtoby J, Taylor H, Jones P, Dziedzic K,
Dawes P. Smoking and outcome in ankylosing spon-
dylitis. Scand J Rheumatol 1996;25:138-42.
Baraliakos X, Davis J, Tsuji W, Braun J. Magnetic
resonance imaging examinations of the spine in pa-
tients with ankylosing spondylitis before and after the-
rapy with the tumor necrosis factor alpha receptor
fusion protein etanercept. Arthritis Rheum 2005;52:
1216-23.

Lambert RG, Salonen D, Rahman P, Inman RD,
Wong RL, Einstein SG, et al. Adalimumab signifi-
cantly reduces both spinal and sacroiliac joint infla-
mmation in patients with ankylosing spondylitis: a
multicenter, randomized, double-blind, placebo-controlled
study. Arthritis Rheum 2007;56:4005-14.



