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Abstract 
Objective

We aimed to assess relationships between single Bath Ankylosing Spondylitis Metrology Index (BASMI) components 
and corresponding spinal segment magnetic resonance images (MRI) in anti-tumour-necrosis-factor-treated AS patients.

Methods
Using available MRI and BASMI data from the GO-RAISE trial (n=91 patients),�05,�VFRUHV�IRU�DFWLYH�LQÁDPPDWRU\�

(ASspiMRI-a) and chronic structural (ASspiMRI-c) changes in cervical and lumbar spine segments were compared with 
%$60,�FHUYLFDO��FHUYLFDO�URWDWLRQ�>&5@�DQJOH��WUDJXV�WR�ZDOO�>77:@�GLVWDQFH��DQG�OXPEDU��OXPEDU�ÁH[LRQ�>/)@��

ODWHUDO�OXPEDU�ÁH[LRQ�>//)@��VSLQH�FRPSRQHQW�VFRUHV��OLQHDU�GHÀQLWLRQ���*HQHUDOLVHG�OLQHDU�PRGHOV�ZHUH�HPSOR\HG�WR�
assess relationships between BASMI components and ASspiMRI-a/ASspiMRI-c measurements at baseline and for 

week-14 (golimumab/placebo groups) and week-104 (all golimumab-treated) change scores. 

Results
%DVHOLQH�OXPEDU�$6VSL05,�D�VFRUHV�FRUUHODWHG�ZLWK�/)�DQG�//)��ơ ������DQG��������UHVSHFWLYHO\��ERWK�S��������
ZKLOH�WKLV�ZDV�OHVV�SURPLQHQW�IRU�$6VSL05,�F�VFRUHV�DQG�//)��ơ �������S 0.0����$�VLJQLÀFDQW�EXW�ZHDN�FRUUHODWLRQ�
was found between changes from baseline to week 104 in cervical spine ASspiMRI-c score and TTW distance among 

DOO�WUHDWHG�SDWLHQWV��ơ �������S ������.

Conclusion
Detailed assessments indicated baseline spinal mobility impairment in patients with active AS correlated weakly with 
05,�GHWHFWHG�OXPEDU�VSLQDO�LQÁDPPDWLRQ��FRUUHODWLRQV�ZLWK�FKURQLF, structural damage/changes were very weak. 

Improved, less variable MRI and spinal metrology assessments are needed for future clinical research.
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Introduction
Ankylosing spondylitis (AS), a chronic 
V\VWHPLF� LQÁDPPDWRU\� GLVRUGHU� SUL-
marily involving the sacroiliac joints 
and the spine, is characterised by in-
ÁDPPDWLRQ��SDLQ��VWLIIQHVV��DQG�IXVLRQ�
of the axial skeleton. Resultant spinal 
immobility leads to limitations in phys-
ical functioning, work disability, and 
impaired quality of life. 
Tumour-necrosis-factor (TNF)-antago-
nism leads to improvement in spinal in-
ÁDPPDWLRQ�DVVHVVHG�E\�PDJQHWLF�UHVR-
nance imaging (MRI) and spinal mo-
bility assessed by the Bath Ankylosing 
Spondylitis Metrology Index (BASMI) 
(1-3). BASMI-assessed spinal mobil-
ity has been reported to correlate with 
imaging outcomes on the group level. 
For example, in a subanalysis of the 
Ankylosing Spondylitis Study for the 
(YDOXDWLRQ�RI�5HFRPELQDQW�,QÁL[LPDE�
Therapy (ASSERT) cohort, spinal mo-
bility impairment in AS was found to 
be independently determined both by 
irreversible spinal damage and by re-
YHUVLEOH�VSLQDO�LQÁDPPDWLRQ��ZLWK�VSL-
nal mobility impairment being more 
LQÁXHQFHG� E\� VSLQDO� LQÁDPPDWLRQ� LQ�
early disease, and by structural damage 
in later disease (4).
To further our understanding of these 
relationships, we employed data from 
the GO-RAISE trial, which assessed 
the anti-TNF agent golimumab in pa-
tients with active AS and included both 
clinical and MRI evaluations (2, 5). We 
analysed the relationships between sin-
gle components of the BASMI and MRI 
scores of corresponding spinal seg-
ments at baseline, week 14 (golimumab 
and placebo-treated), and week 104 (all 
golimumab-treated) in AS patients.

Methods
This study was conducted in compli-
ance with the Declaration of Helsinki. 
Governing ethical bodies at each of 57 
participating sites approved the GO-
RAISE study protocol. All patients pro-
vided written informed consent. Details 
of the GO-RAISE patient eligibility 
criteria and study conduct have been 
UHSRUWHG� ���� ���� %ULHÁ\�� SDWLHQWV� KDG�
$6�GLDJQRVHG�XVLQJ�WKH�PRGLÀHG�1HZ�
York criteria (8) and presented with 
active disease at study onset. Active 

GLVHDVH�ZDV�GHÀQHG�E\�WKH�SUHVHQFH�RI�
both Bath Ankylosing Spondylitis Dis-
ease Activity Index (BASDAI, (7)) and 
total back pain visual analogue scale 
VFRUHV�����UDQJH���²�����
GO-RAISE (ClinicalTrials.gov Iden-
WLÀHU�� 1&7���������� ZDV� D� SKDVH� ���
multicentre, placebo-controlled, dou-
ble-blind trial in which enrolled patients 
were randomised (1:1.8:1.8) to receive 
subcutaneous placebo, golimumab 50 
mg, or golimumab 100 mg at baseline 
and every 4 weeks (q4wks) (6). The 
study was fully placebo-controlled from 
week 0 through week 16. Per study de-
sign, all patients received double-blind 
active treatment with golimumab 50 mg 
or 100 mg q4wks from week 24 through 
week 100.
Spinal mobility was assessed using 
the BASMI based on a linear method 
(8). The BASMI linear incorporates 
ÀYH� FOLQLFDO�PHDVXUHPHQWV� WKDW� UHÁHFW�
axial mobility, including tragus-to-wall 
GLVWDQFH� �>DVVHVVPHQW� UHVXOW� LQ�FP�²���
FP@��� FP��� OXPEDU� ÁH[LRQ�PRGLÀHG�
6FKREHU� �>���� FP� ²� DVVHVVPHQW� UHVXOW�
in cm]/0.7 cm), cervical rotation an-
gle ([89.3° - assessment result in de-
JUHHV@�������� ODWHUDO� OXPEDU� ÁH[LRQ�
�>�����FP�²�DVVHVVPHQW�UHVXOW�LQ�FP@�����
cm), and maximal intermalleolar dis-
WDQFH��>������FP�²�DVVHVVPHQW�UHVXOW�LQ�
cm]/10 cm). The average score of the 
ÀYH�DVVHVVPHQWV�\LHOGV�WKH�%$60,�OLQ-
HDU�UHVXOW��ZKLFK�UDQJHV�IURP��²���
Serial MRI scans of the cervical spine 
(CS) and lumbar spine (LS) were ob-
tained at baseline (within the 4-week 
SHULRG�SUHFHGLQJ�WKH�ÀUVW�GRVH�RI�VWXG\�
medication), week 14, and week 104. 
MRI scans were acquired in the sagit-
tal plane using 1.5T-scanners with T1-
weighted, fast (turbo) spin-echo, and 
short tau inversion recovery (STIR) 
methodology.  
7ZR� TXDOLÀHG�� H[SHULHQFHG�� LQGH-
pendent readers, blinded to treatment 
information, patient identity, and im-
age chronology, scored each MRI se-
quence. Cervical and lumbar vertebral 
units (VUs) were evaluated and scored 
for activity, i.e. hyperintense bone mar-
row lesions (“bone marrow oedema/os-
teitis”) by STIR, and for erosions using 
the AS Spine MRI-active (ASspiMRI-
D��DQG�D�PRGLÀFDWLRQ�RI� WKH�$6�6SLQH�
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MRI-chronic (ASspiMRI-c) scores as 
noted below (2, 9, 10). For ASspiMRI-
a scores, VUs were scored at each time 
point as follows: 0 (no bone marrow 
oedema/erosions), 1 (minor bone mar-
URZ� RHGHPD� LQYROYLQJ� ����� RI� WKH�
VU, no erosions), 2 (moderate bone 
PDUURZ� RHGHPD� LQYROYLQJ� !���� EXW�
�����RI�WKH�98��QR�HURVLRQV������PDMRU�
ERQH�PDUURZ�RHGHPD�LQYROYLQJ�!����
of the VU, no erosions), 4 (minor ero-
VLRQ� LQYROYLQJ� ����� RI� WKH� 98� ZLWK�
minor bone marrow oedema), 5 (mod-
HUDWH�HURVLRQ�LQYROYLQJ�!����EXW������
of the VU with bone marrow oedema), 
RU����PDMRU�HURVLRQ�LQYROYLQJ�!����RI�
the VU with bone marrow oedema). 
)RU�WKH�PRGLÀFDWLRQ�RI�WKH�$6VSL05,�F�
score, each VU was scored as follows: 
0 (normal, no lesions), 1 (minor fat 
PHWDSODVLD�������RI�98������PXFK�IDW�
PHWDSODVLD� ����� RI�98��� �� ����� V\Q-
desmophytes), 4 (>2 syndesmophytes), 
���YHUWHEUDO�EULGJLQJ�ZLWK������RI�GLVF�
length and/or bridging of one side), or 
�� �YHUWHEUDO� IXVLRQ�ZLWK�!����RI� GLVF�
length and/or bridging of both sides). 
Weighted kappa statistics were gener-
ated to assess agreement between Read-
ers 1 and 2. 
For both ASspiMRI-a and ASspiMRI-
c scores, baseline values and changes 
from baseline at week 14 (placebo- and 
golimumab-treated patients) and week 
104 (all golimumab-treated patients) 
were compared with BASMI values for 
the CS (cervical rotation angle and tra-
gus-to-wall distance) and LS (lumbar 
ÁH[LRQ�DQG�ODWHUDO�OXPEDU�ÁH[LRQ��TXHV-
tions at the same time points via gen-
eralised linear modelling (GLM) and 
FDOFXODWLRQ� RI� UHJUHVVLRQ� FRHIÀFLHQWV��
Correlation analysis of spine MRI with 
WKH�ÀIWK�%$60,�FRPSRQHQW, i.e. inter-
malleolar distance, was not performed 
because it relates to hip mobility. MRI 
data were analysed using the mean of 
the two readers‘ respective CS and LS 
scores. If one reader’s score was miss-
ing, the other reader’s score was used; 
if both readers‘ scores were missing, 
patient data were considered missing. 
Observed data from patients with base-
OLQH� DQG� ��� SRVWEDVHOLQH� VFRUHV� ZHUH�
included in these analyses. 
GLM analysis of BASMI individual 
question change scores (Y; converted to 

OLQHDU�UDQJH�RI��²����DQG�05,�VHJPHQW�
LQÁDPPDWLRQ�FKDQJH�IURP�EDVHOLQH��;��
also was performed. These analyses 
were adjusted for baseline age, sex, dis-
ease duration, individual baseline BAS-
MI question scores, golimumab dura-
tion, and BASDAI scores. Given that 
the association between radiographic 
damage of the spine and spinal mobil-
ity impairment in AS has been estab-
OLVKHG������WKH�EDVHOLQH�PRGLÀHG�6WRNH�
Ankylosing Spondylitis Spine Score 
(mSASSS) (14) also was included in the 
model. Numerical scores derived from 
UDGLRORJLFDO�FKDQJHV�LGHQWLÀHG�IURP�WKH�
assessments of the lateral view of the 
CS were applied as adjustment factors 
for tragus-to-wall distance and cervical 
rotation angle, while those from LS as-
sessments served as adjustment factors 
IRU� OXPEDU� ÁH[LRQ� DQG� ODWHUDO� OXPEDU�
ÁH[LRQ��� 6LPLODU� */0� DQDO\VHV� ZHUH�
conducted to assess the effect of gen-
der (X) on BASMI change scores (Y) 
at weeks 14 and 104. These analyses 
were adjusted for baseline age, sex, dis-
ease duration, Invidia baseline BASMI 
question scores, baseline mSASSS (CS 

for tragus-to-wall distance and cervical 
URWDWLRQ�DQJOH�DQG�/6�IRU�OXPEDU�ÁH[LRQ�
DQG� ODWHUDO� OXPEDU� ÁH[LRQ��� WUHDWPHQW�
duration, baseline BASDAI scores, and 
ASspiMRI-a (or ASspiMRI-c) change 
scores indicating either cervical or 
OXPEDU� VSLQH� VHJPHQW� LQÁDPPDWLRQ�DW�
weeks 14 and 104.

Results
Patient population
A total of 356 patients were randomly 
assigned to treatment, 98 of these pa-
tients at 10 study sites with MRI ca-
pability participated in the GO-RAISE 
MRI substudy (2), and 91 patients had 
both MRI and BASMI data available 
for analysis. Patient disposition through 
week 104 of the GO-RAISE trial has 
been reported (5). The demographic 
and baseline characteristics for the 
MRI substudy patients were generally 
consistent with those of the overall GO-
RAISE patient population (2).

Reader agreement
Kappa statistics indicated moderate 
agreement between readers for ASspi-

Table I. Generalised Linear Modela of baseline BASMI individual questions (Y) on MRI 
VHJPHQW�LQÁDPPDWLRQ��;���$OO�SDWLHQWV�
 
 All patients

ASspiMRI score type/Spinal segment  #of Beta p-valueb R2

type/BASMI measurement patients estimate
  
ASspiMRI-a score at baseline    
&HUYLFDO�VSLQH��LQÁDPPDWLRQ�DW�EDVHOLQH� � � �

BASMI - Tragus-to-wall distance (Q1) 91 0.149 0.301 0.45
BASMI - Cervical rotation angle (Q3) 91 0.082 0.633 0.49

/XPEDU�VSLQH��LQÁDPPDWLRQ�DW�EDVHOLQH� � � �
%$60,���/XPEDU�ÁH[LRQ���4��� ��� ������ 0.004 0.35
%$60,���/DWHUDO�OXPEDU�ÁH[LRQ��4��� ��� ������ 0.006 0.47

ASspiMRI-c score at baseline    

Cervical spine, structural at baseline    
BASMI - Tragus-to-wall distance (Q1) 91 0.034 0.352 0.45
BASMI - Cervical rotation angle (Q3) 91 0.010 0.813 0.49

Lumbar spine, structural at baseline    
%$60,���/XPEDU�ÁH[LRQ��4��� ��� ������ ������ ����
%$60,���/DWHUDO�OXPEDU�ÁH[LRQ��4��� ��� ������ 0.040 0.44

aGLM model employed for calculation of R2 values adjusts for baseline age, sex, disease duration, 
individual baseline BASMI question scores, baseline mSASSS (CS for tragus-to-wall distance and 
FHUYLFDO�URWDWLRQ�DQJOH�DQG�/6�IRU�OXPEDU�ÁH[LRQ�DQG�ODWHUDO�OXPEDU�ÁH[LRQ���WUHDWPHQW�GXUDWLRQ��DQG�
baseline BASDAI scores.
bp-values shown in bold�DUH�VWDWLVWLFDOO\�VLJQLÀFDQW�
ASspiMRI-a/b: ankylosing spondylitis spine MRI activity/chronicity; BASDAI: Bath Ankylosing 
Spondylitis Disease Activity Index; BASMI: Bath Ankylosing Spondylitis Metrology Index; CS: cer-
YLFDO�VSLQH��*/0��JHQHUDOLVHG�OLQHDU�PRGHOOLQJ��/6��OXPEDU�VSLQH��P6$666��PRGLÀHG�6WRNHV�$QN\-
losing Spondylitis Spine Score; Q: question; R��²��UHJUHVVLRQ�FRHIÀFLHQW�GHULYHG�IURP�*/0�PRGHOOLQJ��
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MRI-a and ASspiMRI-c scoring at week 
14 (0.53 and 0.45, respectively) and 
week 104 (0.45 and 0.46, respectively). 

Baseline correlations
At baseline, ASspiMRI-a scores of the 
LS, but not the CS, correlated with lum-
EDU�ÁH[LRQ��ơ �������p �������DQG�ODW-
HUDO�OXPEDU�ÁH[LRQ��ơ �����, p �������
scores. At the same time, baseline AS-
spiMRI-c scores of the LS weakly cor-
UHODWHG�RQO\�ZLWK�ODWHUDO�OXPEDU�ÁH[LRQ�
VFRUHV��ơ �������p ��������7DEOH�,���

Change score correlations
1R� VLJQLÀFDQW� FRUUHODWLRQV�ZHUH� IRXQG�
in the short term between week-14 AS-
spiMRI-a or ASspiMRI-c change scores 
and individual BASMI question change 
scores among golimumab-treated pa-
tients. For week-104 change scores 
among patients who were now all re-
FHLYLQJ�JROLPXPDE��D�ZHDN�EXW�VLJQLÀ-
cant correlation was observed between 
ASspiMRI-c in the CS and tragus-to-
ZDOO�GLVWDQFH��ơ 0.161, p ��������7DEOH�
II). In most of the modelling analyses 

for change scores, no statistically signif-
icant effect of baseline age, gender, dis-
ease duration, mSASSS score (CS/LS), 
treatment duration, or baseline BASDAI 
was observed, except that CS mSASSS 
ZDV� D� VLJQLÀFDQW� DGMXVWPHQW� IDFWRU� IRU�
the change in the BASMI cervical rota-
tion score from baseline to week 14 and 
week 104 (data not shown). 

Discussion
7KLV� LV� WKH�ÀUVW� UHSRUW�RQ�D�FRUUHODWLRQ�
EHWZHHQ� LQÁDPPDWRU\� DQG� FKURQLF�
spinal lesions as seen by MRI and de-
tailed assessments of spinal mobility in 
patients with active AS before and af-
ter treatment with anti-TNF. The MRI 
results are consistent with earlier re-
ports on patients with active AS, which 
VKRZHG� WKDW� ERWK� LQÁDPPDWLRQ� DV� DV-
sessed by MRI and structural changes 
as assessed by conventional radiographs 
contribute to impairments of spinal mo-
bility (4). In view of the limitations of 
the mSASSS (i.e. assessment of anterior 
vertebral edges only, poor correlation at 
the individual level with spinal mobil-

ity) (10), we included in our analysis a 
PRGLÀHG�$6VSL05,�F� FKURQLFLW\� VFRUH�
that captured structural lesions in ante-
rior and posterior VUs, as well as the 
extent of fat metaplasia within each VU. 
These results extend prior data by dem-
onstrating,� LQ�WKH�OXPEDU�VSLQH��VLJQLÀ-
cant correlations of spinal MRI activity 
and chronicity scores before anti-TNF 
treatment was started, with detailed spi-
nal mobility measures. We were unable 
WR�FRQÀUP�DFURVV�%$60,�PHDVXUHV�WKDW�
age, gender or radiographic score con-
sistently contribute to impaired spinal 
mobility, as described by Machado and 
colleagues (4). Finally, the present study 
LV�DOVR� WKH�ÀUVW�RI�ZKLFK�ZH�DUH�DZDUH�
to evaluate correlations between change 
scores in BASMI components and spine 
MRI scores. In comparison to the base-
line correlation analyses, those between 
change scores in mobility and ASspiM-
RI-a/c at the segment level were much 
weaker and inconsistent.
A limitation of the study may be the 
low inter-evaluator agreement of the 
MRI scores, which we explain with 

Table II. Generalised Linear Modela�RI�%$60,�LQGLYLGXDO�TXHVWLRQ��<��RQ�05,�VHJPHQW�LQÁDPPDWLRQ��;��FKDQJH�VFRUHV��*ROLPXPDE�
treated patients. 

BASMI measurement question Spinal segment type/ASspiMRI Visit n Beta estimate p-valueb R2 
(change score -Y) score type (change score -X) 

7UDJXV�WR�ZDOO�GLVWDQFH��4��� &HUYLFDO�VSLQH�LQÁDPPDWLRQ� � � � �
   ASspiMRI-a Week 14 79 -0.011 0.891 0.28
  Week 104 66 0.002 0.982 0.13
   ASspiMRI-c  Week 14 79 0.028 0.514 0.29
  Week 104 66 0.161 0.003 0.26

/XPEDU�ÁH[LRQ��4��� /XPEDU�VSLQH�LQÁDPPDWLRQ� � � � �
   ASspiMRI-a Week 14 79 0.091 0.387 0.21
  Week 104 66 0.021 0.800 0.30
   ASspiMRI-c Week 14 79 0.152 0.526 0.21
  Week 104 66 -0.010 0.953 0.30

&HUYLFDO�URWDWLRQ�DQJOH��4��� &HUYLFDO�VSLQH�LQÁDPPDWLRQ� � � � �
   ASspiMRI-a Week 14 79 -0.194 0.167 0.29
  Week 104 66 0.104 0.387 0.25
   ASspiMRI-c Week 14 79 0.091 0.205 0.28
  Week 104 66 0.008 0.920 0.24

/DWHUDO�OXPEDU�ÁH[LRQ��4��� /XPEDU�VSLQH�LQÁDPPDWLRQ� � � � �
   ASspiMRI-a Week 14 79 0.035 0.737 0.19
  Week 104 66 0.076 0.208 0.29
   ASspiMRI-c Week 14 79 -0.034 0.888 0.19
  Week 104 66 -0.123 0.311 0.29

aGLM model employed for calculation of R2 values adjusts for baseline age, sex, disease duration, individual baseline BASMI question scores, baseline 
P6$666��&6�IRU�WUDJXV�WR�ZDOO�GLVWDQFH�DQG�FHUYLFDO�URWDWLRQ�DQJOH�DQG�/6�IRU�OXPEDU�ÁH[LRQ�DQG�ODWHUDO�OXPEDU�ÁH[LRQ��� WUHDWPHQW�GXUDWLRQ��EDVHOLQH�
%$6'$,�VFRUHV��DQG�$6VSL05,�D��RU�$6VSL05,�F��FKDQJH�VFRUHV�LQGLFDWLQJ�HLWKHU�FHUYLFDO�RU�OXPEDU�VSLQH�VHJPHQW�LQÁDPPDWLRQ�DW�ZHHN��������
bp-values shown in bold�DUH�VWDWLVWLFDOO\�VLJQLÀFDQW�
ASspiMRI-a/b: ankylosing spondylitis spine MRI activity/chronicity, CS: cervical spine, BASDAI: Bath Ankylosing Spondylitis Disease Activity Index, 
%$60,��%DWK�$QN\ORVLQJ�6SRQG\OLWLV�0HWURORJ\� ,QGH[��*/0��JHQHUDOLVHG� OLQHDU�PRGHOOLQJ��/6�� OXPEDU� VSLQH��P6$666��PRGLÀHG�6WRNHV�$QN\ORVLQJ�
Spondylitis Spine Score, Q: question, R2��UHJUHVVLRQ�FRHIÀFLHQW�GHULYHG�IURP�*/0�PRGHOOLQJ�
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the overall described low reliability of 
evaluating structural lesions, especially 
new bone formation, on MRI examina-
tions (11). In addition, the sensitivity 
to change of the ASspiMRI-c score has 
QRW� EHHQ� GHÀQHG� WR� GDWH�� DQG� WKH� SUH-
VHQW�VOLJKW�PRGLÀFDWLRQ�RI� WKH�VFRUH� LV�
EHLQJ�XVHG�IRU�WKH�ÀUVW�WLPH�LQ�FRUUHOD-
tion analyses with BASMI components, 
although relationships between it and 
serum biomarkers have recently been 
assessed in patients with AS (12).
In conclusion, detailed assessments 
indicated baseline spinal mobility im-
pairment in patients with active AS cor-
related weakly with MRI-detected lum-
EDU�VSLQDO�LQÁDPPDWLRQ�DV�ZHOO�DV�ZLWK�
chronic, structural damage/changes. 
Whether such correlations will improve 
by the usage of imaging techniques 
that assess structural changes in small 
sites such as facet joint evaluation by 
low-dose computed tomography (13), 
remains unclear. Overall, the usage of 
different imaging techniques such as 
conventional radiographs, computed-
tomography or MRI may serve for 
evaluation of different aspects of clini-
cal outcomes, based on the individual 
patient´s situation (14). For evaluation 
with MRI, improved, less variable MRI 
and spinal metrology assessments are 
needed for future clinical research. 

Acknowledgments
The authors thank the patients, the in-
vestigators and the study personnel 
who made this trial possible, and also 
Michelle Perate MS, a paid consultant 
RI�-DQVVHQ�6FLHQWLÀF�$IIDLUV��//&��ZKR�
helped prepare the manuscript. 
The authors also thank the following 
Institutional Review Boards/Ethics 
Committees: China Medical University 
Hospital Instituted Review of Board 9F, 
Taichung, Taiwan, Republic of China; 
Comité de Protection des Personnes Ile-
de-France III, Hôpital Tarnier-Cochin 
89, Paris, France; Commissie Medische 
ethiek van de Universitaire Zieken-
huizen KU Leuven/ U.Z. Gasthuisberg, 
Leuven, Belgium; Ethikkommission 
der ärztekammer Westfalen-Lippe und 
der Medizinischen Fakultät der WWU 
Münster, Münster, Germany; Human 
Experiment and Ethics Committee, Ka-
ohsiung Medical University Hospital, 

Kaohsiung, Taiwan, Republic of China; 
HUS Helsingin ja Uudenmaan sairaan-
hoitopiiri, Medisiininen eettinen toi-
mikunta, Biomedicum Helsinki, HUS, 
Finland; Institution Review Board, Bi-
omedical Research Institute, Seoul Na-
tional Universithy Hospital, Jongro-gu, 
Seoul, South Korea; Institution Review 
Board, Dong-A University Hospital 
Clinical Research Center, Seo-Gu, Bu-
san, South Korea; Institutional Review 
Board, Guro Hospital, Korea University 
Medical Center, Guro-Gu, Seoul, South 
Korea; Institution Review Board, Han-
yang University Hospital, Sungdong-
Ku, Seoul, South Korea; Institution Re-
view Board, Pusan National University 
Hospital, Seo-Gu, Busan, South Korea; 
Institutional Review Board, Seoul St. 
Mary’s Hospital/The Catholic Univer-
sity of Korea, Seocho-gu, Seoul, South 
Korea; Joint Institution Review Board. 
No. 201, Taipei. Taiwan, Republic of 
China; METC azM/UM Maastricht, 
Maastricht, The Netherlands; Western 
IRB, Olympia, WA.

Key messages
%� In anti-TNF-treated AS patients, 

baseline spinal mobility impairment 
correlated weakly with MRI-detect-
HG�OXPEDU�VSLQDO�LQÁDPPDWLRQ�

%� Correlations between spinal mobility 
impairment and chronic, structural 
damage/changes on MRI were weak. 

%� Less variable MRI and spinal me-
trology assessments are needed for 
future clinical research.
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