
Introduction

Axial spondyloarthropathy is a common 
rheumatologic disease with a broad spectrum of 

clinical features and carries a high chance of 
disability. Ankylosing spondylitis is the commonest 
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Abstract   

Background: Ankylosing spondylitis is a chronic debilitating inflammatory disease of the spine and it can lead to 
significant disability and morbidity in patients which can affect their quality of life.

Objective: Modified Stokes Ankylosing Spondylitis Spinal Score (mSASSS) is a four-point (0-3) scoring system for 
lateral radiographs of the lumbar and cervical spine. The purpose of this study was to find out the mSASSS and the 
grade of sacroiliitis according to radiological criteria of MNYC in axial spondyloarthropathy patients.

Methods: This descriptive cross-sectional study wasdone in the Rheumatologyoutpatient department at the Federal 
Government Polyclinic Hospital Islamabad from January 2023 till July 2023. The data was recorded onto a proforma 
after informed consent. Patients underwent x-rays of the cervical, lumbar spine for finding the mSASSS and the 
sacroiliac joints in standard positions for sacroiliitis based on the modified NewYork classification. BASDAI and 
ASDAS-CRP scores were assessed.

Results: There were 40(86.9%) males and 6(13.1%) females. Of these, 27(58.7%) had a BASDAI score of ≥ 4 while 31 
(67.3%) hadASDAS-CRP≥2.1 suggestive of active disease. The mean duration of disease was 6.51±4.43 years. The 
mean mSASSS of the patients was 9.69±17.99. Grade II and III sacroiliitis were the most frequent at 30.4% and 28.3% 
respectively as per the modified Newyork classification. The duration of disease, mSASSS(p=0.03) and the grade of 
sacroiliitis (p=0.015) showed a positive correlation.

Conclusion: The modified stokes ankylosing spondylitis spine score and the grade of sacroiliitis suggest the severity of 
the disease. The mean MSASS score in our patients was 9.69±17.99, while grade II and III  were the most prevalent 
grades of sacroiliitis based on the MNYC.The modified Stokes Ankylosing spondylitis spine score and the grade of 
sacroiliitis correlated with the duration of the disease. Grade of sacroiliitis also correlated with the mSASS score.
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among the axial spondyloarthropathies. The axial 
spondyloarthropathy has been classified into two 
entities based on the radiographic involvement as per 
the Modified New York criteria i.e radiographic axial 
spondyloarthropathy (ankylosingspondylitis) and 

1
non-radiographic axial spondyoarthropathy.

In Pakistan, a COPCORD study done in the suburbs 
of Lahore, found that 3% of the patients presenting to 
Rheumatology clinics have inflammatory backache, 
of which 1% are found to have radiographic axial 

2
Spondyloarthropathy.

Because of the chronicity of the inflammatory 
process, those with radiographic axial spondyloar-
thropathy are prone to structural damage in the form 
of erosions, sclerosis and later on formation of 

3syndesmophytes and vertebral column's ankylosis.  
Conventional radiographs have been employed in 
assessing the disease damage and thus assessing the 

4disease activity and its functional limitation.  Hence 
several radiographic scores have been developed to 
assess the progression of disease but the most 
commonly used include the Bath Ankylosing 
Spondylitis Radiology Index( BASRI), Stokes 
Ankylosing Spondylitis Spine Score(SASSS) and the 
Modified Stokes Ankylosing Spondylitis Spine Score 

5
(mSASSS).

SASSS, used to assess the corners of the lumbar spine 
for presence of  sclerosis, erosions , squaring of the 
vertebrae, syndesmophytes formation and total bony 
bridging, has been replaced by the modified Stokes 
Ankylosing spondylitis spine score (mSASSS) and is 
regarded as the most efficient tool for assessment of  
progression in terms of radiological damage in 

6
patients with ankylosing spondylitis.

7
Several notable studies by van der Heijde et al,  J 

8 9
Braun et al,  and Anna Deminge et al,  have used this 
tool as a measure to assess the radiographic 
progression in ankylosing spondylitis patients over a 
minimum period of 2 years. To our knowledge, no 
such study has been conducted in Pakistan so far and 
hence, the rationale behind this study was to use it as a 
tool to assess the spectrum of the radiographic 
involvement in our local axial spondyloarthropathy 
patients. The primary objective was to find out the 
radiographic score in axial spondyloarthropathy 
patients using the mSASSS score at baseline and the 

grade of sacroiliitis based on the radiological criteria 
of MNYC and secondary objective was to find out the 
correlation of the radiographic score with the activity 
of disease utilising the ASDAS-CRP.

Methods

The study design was descriptive cross sectional and 
was carried out on patients with ankylosing 
spondylitis who presented to the Rheumatology Unit 
of Federal Government Polyclinic Hospital 
Islamabad. The study was completed over six months 
after approval in January 2023 till July 2023.A 
sample size of 46, was calculated using the WHO 
calculator keeping the prevalence of spondylo-
arthropathies at 1%. The Confidence interval was 
95%with a margin of error of 0.05. The sampling 
technique used was non probability consecutive 
sampling and all diagnosed cases of Axial 
spondyloarthropathies were included. Exclusion 
Criteria: Patients suffering from axial variety of 
psoriatic arthritis, other spinal disorders like diffuse 
idiopathic skeletal hyperostosis, spinal degenerative 
disorders, traumatic or atraumatic vertebral fractures, 
kyphosis, and kyphoscoliosis spinal tuberculosis, 
were excluded from the study

ASDAS-CRP is a measure of disease activity for 
axial spondyloarthropathies.

Disease is said to be inactive if the score is <1.3, low 
disease activity if 1.3-2.1, high disease activity if 
>2.1-3.5 and very high if the score is >3.5.

BASDAI score is ≤4 inactive disease ,>4 is active 
disease.

Modified stokes ankylosing spondylitis spine score 

In this scoring system the lateral radiographs are done 
for the cervical and lumbar spine. Scoring is done for 
the anterior corners of the upper and lower vertebral 
edges starting from the 2nd cervical vertebra through 
the upper border of the 1st thoracic vertebra and the 
lower border of the 12th thoracic vertebra through the 
fifth lumbar vertebra and the upper border of the 
sacrum. The scoring is done from 0 to 3 according to 
the presence or absence of radiologic features. No 
abnormality is scored as zero while features like 
erosions, sclerosis and squaring = 1, syndesmophyte 
formation=2 while total bridging=3. The total score 
ranges from 0-72.
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Radiographic progression is defined as an increase of 
<2 points score is labelled as slow, 2-5 points as 
moderate and >5 points increase on mSASSS is 

6
labelled as fast radiographic progression.  

The Modified Newyork classification criteria has got 
clinical and radiological criteria. The radiological 
criteria includes the presence of grade II bilateral 
sacroiliitis or grade III or IV sacroiliitis unilaterally to 
classify the patient as having axial spondyloar-

1
thropathy.

The ethical permission (IRB) was taken from the 
ethical committee in the 93rd meeting held on 26th 
January 2023 reference # FGPC.1/12/2020/Ethical 
committee. Data was collected after obtaining 
informed consent from the patient and then filled on 
the questionnaires. Alongside the demographic data 
the disease duration, treatment patients were taking, 
the ASDAS-CRP was calculated and lateral 
radiographic views of the cervical and the lumbar 
vertebrae were obtained. The radiologist assessed the 
films and calculated the mSASSS for each patient at 
baseline and also the grade of sacroiliitis as per the 
radiological criteria of the MNYC. In the second part 
of the study,the mSASS score will be calculated again 
for all participants after 2 years to assess their disease 
progression. Data was analysed on 23rd version of 
Statistical package for social sciences( SPSS).  The 
mean, mode and median were calculated for the 
quantitative variables and statistical tests for 
significance were applied to the degree of 
radiographic progression in correlation to activity 
and disease duration and what treatment the patients 
are taking.

Results

The study included patients from the outpatient and 
inpatients of the rheumatology department at federal 
government polyclinic hospital. There were 46 
patients in total, male were 40(86.9%) and female 
were 6(13.1%). The majority of the study participants 
i.e. 35(76.1%) belonged to the age group 15-40 years, 
10 (22.1%) were 41-80 years and only 1 patient was 
less than 15 years. Half of the patients i.e (23/46) were 
those whose duration was less than 5 years, 
13(28.3%) 6-10 years and 10(21.7%) had a duration 
of disease>10 years. 44(91.3%) patients had a 

diagnosis of Ankylosing spondylitis and two had ER-
JIA. The mean duration of disease was 6.51±4.43 
years. The mean mSASSS of the patients was 
9.69±19.79. Table 1 shows the baseline demographic 
characteristics of the different variables of the study.

Out of these, 27(58.7%) patients had active disease 
based on BASDAI while 19 (41.3%) had inactive 
disease. The different categories based on the 
ASDAS-CRP score are given in the figure.1

Figure 1: Percentage of Patients in each ASDAS-
CRP disease activity category

The structural involvement of the spine was assessed 

Table 1:  Main Variables of the Study

Minimum Maximum Mean
Std. 

Deviation

Age 19 55 30.87 8.22

Duration of 

disease
1 22 6.51 4.43

BASDAI 

SCORE
0.6 6.5 3.57 1.42

ASDAS 

SCORE
1.1 5.28 2.91 1.193

CRP 1 98 18.41 24.95

mSASSS 

TOTAL 72
0 72 9.69 17.99

CERVICAL 

SPINE SCORE 

36

0 36 4.98 8.91

LUMBAR 

SPINE SCORE 

36

0 36 4.72 9.45

<1.3 INACTIVE DISEASE >1.3-2.1 LOW DISEASE
ACTIVITY

2.1-3.5 HIGH DISEASE
ACTIVITY

>3.5 VERY HIGH DISEASE
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by taking the x-rays of the sacroiliac joints, the 
lumbar and cervical spine x-rays in anteroposterior 
and lateral views. Based on the X-rays of the pelvis 
out of 46 patients, 7 (15.2%) had Grade I, 14(30.4%) 
had Grade II, 13(28.3%) had Grade III and 12(26.1%) 
had Grade IV sacroiliitis.

Our study also showed that the mean mSASSS was 
greater for those with high disease activity i.e. 
10±19.0 as compared to those with very high disease 
activity 5.3±5.1 and low disease activity 5.6±10.1, 

however, it was non-significant on one way ANOVA.

The spearman's correlation analysis showed a 
positive significant correlation between the duration 
of disease, MSASS score (p=0.03) and the grade of 
sacroiliitis (p=0.015) respectively. Both mSASSS 
and modified NewYork classification criteria also 
showed a positive correlation (p=0.036) as shown in 
Table 2.

Discussion

Ankylosing spondylitis is one of the chronic 
inflammatory arthritidesthat can lead to severe 
structural damage leading to functional limitation and 
disability in the long run and affecting the quality of 

10life.  It is, therefore, very important to control the 
disease process at the outset to prevent future 
damage. The reason behind conducting this study was 
to find out the baseline radiographic involvement at 
presentation and get an idea about the damage the 
disease has caused so that the diagnosis of this group 

of arthritides is not delayed. Aim is to initiate the 
treatment at the earliest to slow down the progress of 
the disease and thus reduce the disability associated 
with it.

A landmark study on the  progression of disease  in 
ankylosing spondylitis by the name of Outcome in AS 
international study (OASIS) cohort showed that out 
of the total 184 patients, the mean age of the patients 
was 43±12, mean disease duration was 11±9 years, 
mean ASDAS-CRP score of 2.6±1, mean BASDAI 

11score of 3.4± 2 and mean mSASSS of 10.8± 15.2.  
The findings of 46 patients from our study at baseline 
presentation showed a lowermean age of our patients 
30.8±8.2, a lesser duration of disease 6.5±4.4, almost 
similar ASDAS-CRP score (2.91±1.1), BASDAI 
score of 3.57±1.42 and mean mSASSS of 9.6±17.9. 
However, findings from the Ankylosing Spondylitis 
Study for the Evaluation of Recombinant Infliximab 
Therapy (ASSERT) trial in 2015 carried out in 
Netherlands by Vander Heidiet al showed a higher 
baseline mSASSS of 17.8±17.3 and higher BASDAI 
of 6.4 ±1.5 while EASIC study (European 
Ankylosing Spondylitis Infliximab Cohort) by 
Jurgen Braun et al showed a higher baseline duration 
of disease i.e 13.0±8 years and higher age 43.9±10.5 

12years at presentation.

In our study, we found that 67.4% had either high or 
very high activity of disease and the mean mSASSS 
was greater in the group with high activity of disease 
i.e. 10±19, but, the overall difference was 
insignificant on ANOVA. The Follow Up Research 
Cohort in Ankylosing Spondylitis Treatment 
(FORCAST) from the University of Alberta, 
Canadashowed 16% with inactive disease(ASDAS 
CRP<1.3), 21% with low activity of disease 
(ASDAS-CRP ≥1.3 to <2.1) 33% had high activity of 
disease (≥2.1 to ≤3.5) and 30% with very high activity 
of disease (> 3.5).The majority (63%) of the patients 
who showed a high mean mSASSSS (mean± SD= 
14±19)  had  either high or very high activity score on 

13ASDAS- CRP.

With regards to the grade of sacroiliitis on x-ray 
according to modified New York criteria, we found 
that out of the 46 patients, 14(30.4%) had Grade II, 25 
(54.34%) had combined Grade III (28.3%) and Grade 
IV (26.1%) sacroiliitis which were almost similar to 
the findings from one of the largest cohort on imaging 
in axial spondyloarthropathy by Ciurea A et al, which  
showed that out of the 2080 patients 21.2% had grade 

Table 2:  Spearman's correlation between the disease 
duration and the grade of sacroiliitis and modified 
stokes ankylosing spondylitis spine score.

*P <0.05.

Spearman’s Rho 

Correlation

Co-efficient (r) 

and p-value

Correlation Co-

efficient on 

spearman’s rho

0.357

p-value 0.015*

Correlation Co-

efficient on 

spearman’s rho

0.321

p-value 0.03*

Factors

Grade of 

sacroiliitis on 

MNYC

Modified stokes 

ankylosing 

spondylitis 

spine score
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II while 1152 (55.3%) had grade III+ Grade IV 
14

sacroiliitis.

Ismail Sari et al in 2021 had a meanmSASSSof9.3 ± 

15.8  at baseline nearly comparable to ours i.e. 
15 9.6±17.9. However, a German study by MairaLiop 

et al in 2019 showed a very low baseline mSASS 

score  5.9 ± 10.3.1  the variability in these findings 

suggest that the scores might be affected by the time 

the patient usually would take to reach a 

rheumatologist for their first evaluation.However, 
12evidence from the ASSERT  and OASIS11 trials 

show that the higher the duration of the disease the 

higher the baseline mSASSS, similar observations 

between grade of sacroiliitis and mSASSS were 

found in our study(p=0.015) and (p=0.03) 

respectively.

As for the impact of different treatment groups on the 

progression or regression of radiological scores, a lot 

of work is being carried out on NSAIDs, conventional 

disease-modifying agents biological and targeted 

synthetic agents. Of note were the hallmark studies by 
16 17

Karmacharya P et al,  Lee TH et al,  and San Koo B 
18

et al  which showed that biological agents had a 

better outcome in halting the progression of the 

radiographic damage. This is further supported in a 
19

meta-analysis by Xenofon Baraliakos et al  in 2020 

compared the baseline mSASSS among the very 

renowned axial spondylitis cohorts like MEASURE-
20

1 by Braun et al , RAPID Ax-Sp A by Van der Heijde 
21 22 23

et al ,Pederson et al and Park et al , and he found out 

that Secukinumab had the greatest impact on slowing 

the disease progression in axial spondyloarthritis as 

compared to TNF inhibitors and NSAIDs alone as 
24observed in the ENRADAS cohort.

It is important to mention here that our study has 

certain limitations.First and foremost, in our study, 

we just measured the baseline mSASSS for our 

patients and their radiographic grade of sacroiliitis at 

first presentation to our rheumatology clinic. There 

were a few patients who were already on biological 

agents before being enrolled in our study so, it could 

have been a confounder in some patients. We hereby 

intend to take the study further and reassess the study 

cohort to assess their radiographic progression of the 

disease, taking into account factors like age, gender, 

disease duration and treatment they are taking. It 

would thus be a prospective study based on the 

PSOAS (Prospective study of outcome of ankylosing 
25

spondylitis) model.

Conclusion

The modified stokes ankylosing spondylitis spine 
score and the grade of sacroiliitis suggest the severity 
of the disease. The mean MSASS score in our patients 
was 9.69±17.99, while grade II, III and IV were the 
most prevalent grades of sacroiliitis based on the 
MNYC. The modified Stokes Ankylosing spondylitis 
spine score and the grade of sacroiliitis correlated 
with the duration of the disease. Grade of sacroiliitis 
also correlated with the mSASS score.

Ethical Approval: The Ethical Committee of Federal 
Government Polyclinic Hospital, Islamabad 
approved this study vide No. letter No. 
FGPC.1/12/2020/ Ethical Committee.

Conflict of Interest: None

Funding Source:  None

Author's Contribution: 

TK: Conception & design, acquisition of data, 
critically revised it for important intellectual content  

SS: Acquisition of data, drafting of article

SAS: Acquisition of data, drafting of article, analysis 
& interpretation of data, final approval

References

1.    Llop M, Rios Rodriguez V, Redeker I, Sieper J, Haibel 
H, Rudwaleit M, et al. Incorporation of the 
anteroposterior lumbar radiographs in the modified 
Stoke Ankylosing Spondylitis Spine Score improves 
detection of radiographic spinal progression in axial 
spondyloarthritis. Arthritis Res Ther. 2019;21:1–9. 
doi:10.1186/s13075-019-1862-6.

2.    Saeed MA, Ahmed H, Faiq M, Aslam Z, Khan SEA, 
Batool S, et al. Prevalence of inflammatory back pain 
and radiographic axial spondyloarthritis in a semi-
urban community of Lahore, Pakistan. Int J Rheum 
Dis. 2021;24(2):207–15. doi:10.1111/1756-
185X.14062

3.  Ivanova M, Zimba O, Dimitrov I, Angelov AK, 
Georgiev T. Axial spondyloarthritis: an overview of 
the disease. Rheumatol Int. 2024;44(9):1607–19. 
doi:10.1007/s00296-024-05601-9



Ann King Edw Med Univ

April - June 2025 | Volume 31 | Special Issue | Page 195

4.     Wei JC, Chen HH, Hsieh TY, Lan HH, Tseng JC, Liu 

CH, et al. Clinical practice recommendations for the 

use of imaging in the diagnosis and management of 

axial spondyloarthritis in Taiwan. Int J Rheum Dis. 

2020;23(1):24–36. doi:10.1111/1756-185X.13760

5.    Lopez-Medina C, Ziade N. Axial disease in psoriatic 

arthritis: how can we define it, and does it have an 

impact on treatment? Mediterr J Rheumatol. 

2022;33:142–9. doi:10.31138/mjr.33.1.142

6.   Baraliakos X, Protopopov M, Rodriguez VR, 

Torgutalp M, Dilbaryan A, Haibel H, et al. 

Radiographic structural damage in axial 

spondyloarthritis: is there a preferred way to quantify 

progression over time? Comparison of blinded versus 

unblinded mSASSS scoring. Ann Rheum Dis. 

2025;S0003-4967(25)00884-2. doi:10.1016/-

j.ard.2025.03.017

7.    Van der Heijde D, Braun J, Deodhar A, Baraliakos X, 

Landewé R, Richards HB, et al. Modified Stoke 

Ankylosing Spondylitis Spinal Score as an outcome 

measure to assess the impact of treatment on 

structural progression in ankylosing spondylitis. 

Rheumatology. 2019;58(3):388–400. doi:10.1093/-

rheumatology/key284

8.   Braun J, Haibel H, de Hooge M, Landewé R, 

Rudwaleit M, Fox T, et al. Spinal radiographic 

progression over 2 years in ankylosing spondylitis 

patients treated with secukinumab: a historical cohort 

comparison. Arthritis Res Ther. 2019;21(1):142. 

doi:10.1186/s13075-019-1911-1

9.  Deminger A, Klingberg E, Geijer M, Göthlin J, 

Hedberg M, Rehnberg E, et al. A five-year 

prospective study of spinal radiographic progression 

and its predictors in men and women with ankylosing 

spondylitis. Arthritis Res Ther. 2018;20:1–4. 

doi:10.1186/s13075-018-1665-1

10.   Zhu W, He X, Cheng K, Zhang L, Chen D, Wang X, et 

al. Ankylosing spondylitis: Etiology, pathogenesis, 

and treatments. Bone Res. 2019;7(1):22. 

doi:10.1038/s41413-019-0057-8

11.   Ramiro S, van der Heijde D, van Tubergen A, 

Stolwijk C, Dougados M, Van den Bosch F, et al. 

Higher disease activity leads to more structural 

damage in the spine in ankylosing spondylitis: 12-

year longitudinal data from the OASIS cohort. Ann 

Rheum Dis. 2014;73(8):1455–61. doi:10.1136/-

annrheumdis-2013-204116

12.   Essers I, van Tubergen A, Heldmann F, Baraliakos X, 

Braun J, Kiltz U, et al. Do patients with ankylosing 

spondylitis adapt to their disease? Evidence from a 

'then-test' in patients treated with TNF inhibitors. 

RMD Open. 2015;1(1):e000153. doi:10.1136/-

rmdopen-2015-000153

13. Sepriano A, Ramiro S, Wichuk S, Chiowchan-

wisawakit P, Paschke J, van der Heijde D, et al. 

Tumor necrosis factor inhibitors reduce spinal 

radiographic progression in patients with 

radiographic axial spondyloarthritis: A longitudinal 

analysis from the Alberta prospective cohort. 

Arthritis Rheumatol. 2021;73(7):1211–9. doi:10.-

1002/art.41670

14. Ciurea A, Kissling S, Bürki K, Baraliakos X, de 
Hooge M, Hebeisen M, et al. Current differentiation 
between radiographic and non-radiographic axial 
spondyloarthritis is of limited benefit for prediction of 
important clinical outcomes. RMD Open. 
2022;8(1):e001806. doi:10.1136/rmdopen-2021-
001806

15.   Sari I, Lee S, Tomlinson G, Johnson SR, Inman RD, 
Haroon N. Factors predictive of radiographic 
progression in ankylosing spondylitis. Arthritis Care 
Res (Hoboken). 2021;73(2):275–81. doi:10.-
1002/acr.24131

16.   Karmacharya P, Duarte-Garcia A, Dubreuil M, 
Murad MH, Shahukhal R, Shrestha P, et al. Effect 
of therapy on radiographic progression in axial 
spondyloarthritis: A systematic review and meta-
analysis. Arthritis Rheumatol. 2020;72(5):733–49. 
doi:10.1002/art.41191

17.   Lee TH, Koo BS, Nam B, Oh JS, Park SY, Lee S, et al. 
Conventional disease-modifying antirheumatic 
drugs therapy may not slow spinal radiographic 
progression in ankylosing spondylitis: Results from 
an 18-year longitudinal dataset. Ther Adv 
Musculoskelet Dis. 2020;12:1–10. doi:10.1177/-
1759720X20924405

18.  Koo BS, Oh JS, Park SY, Shin JH, Ahn GY, Lee S, et 
al. Tumor necrosis factor inhibitors slow 
radiographic progression in patients with ankylosing 
spondylitis: 18-year real-world evidence. Ann 
Rheum Dis. 2020;79(10):1327–32. doi:10.1136/-
annrheumdis-2020-217011

19.   Baraliakos X, Gensler LS, D'Angelo S, Iannone F, 
Favalli EG, de Peyrecave N, et al. Biologic therapy 
and spinal radiographic progression in patients with 
axial spondyloarthritis: A structured literature 
review. Ther Adv Musculoskelet Dis. 
2020;12:1–12. doi:10.1177/1759720X20906040



Ann King Edw Med Univ

April - June 2025 | Volume 31 | Special Issue | Page 196

20.  McInnes IB, Behrens F, Mease PJ, Kavanaugh A, 
Ritchlin C, Nash P, et al. Secukinumab versus 
adalimumab for treatment of active psoriatic arthritis 
(EXCEED): A double-blind, parallel-group, 
randomized, active-controlled, phase 3b trial. Lancet. 
2020;395(10235):1496–505. doi:10.1016/S0140-
6736(20)30564-X

21. Van der Heijde D, Baraliakos X, Hermann KG, 
Landewé RB, Machado PM, Maksymowych WP, et 
al. Limited radiographic progression and sustained 
reductions in MRI inflammation in patients with 
axial spondyloarthritis: 4-year imaging outcomes 
from the RAPID-axSpA phase III randomized trial. 
A n n  R h e u m  D i s .  2 0 1 8 ; 7 7 ( 5 ) : 6 9 9 – 7 0 5 .  
doi:10.1136/annrheumdis-2017-212197

22.  Pedersen SJ, Weber U, Said-Nahal R, Sørensen IJ, 
Loft AG, Kollerup G, et al. Structural progression 
rate decreases over time on serial radiography and 
magnetic resonance imaging in a five-year follow-up 
study of patients with ankylosing spondylitis treated 
with tumor necrosis factor inhibitor. Scand J 
Rheumatol. 2019;48(3):185–97. doi:10.1080/-
03009742.2018.1545181

23.   Park JW, Kim MJ, Lee JS, Ha YJ, Park JK, Kang EH, 
et al. Impact of tumor necrosis factor inhibitor versus 
nonsteroidal anti-inflammatory drug treatment on 
radiographic progression in early ankylosing 
spondylitis. Arthritis Rheumatol. 2019;71(1):82–90. 
doi:10.1002/art.40675

24.  Wang R, Bathon JM, Ward MM. Nonsteroidal anti-
inflammatory drugs as potential disease-modifying 
medications in axial spondyloarthritis. Arthritis 
Rheumatol. 2020;72(4):518–28. doi:10.1002/-
art.41145

25. Hwang MC, Lee M, Gensler LS, Brown MA, 
Tahanan A, Rahbar MH, et al. Identifying trajectories 
of radiographic spinal disease in ankylosing 
spondylitis: A 15-year follow-up study of the PSOAS 
cohort. Rheumatology. 2022;61(5):2079–87. 
doi:10.1093/rheumatology/keab604


	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109

