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colitis (UC) and Crohn’s disease (CD). The pathogenesis of 

IBD is not well established but multiple factors, including ge-

netic, immunologic, microbial, and environmental factors, might 

comprehensively develop and aggravate IBD.1 Patients with 

moderate-to-severe IBD are required immunomodulators 

(IMMs), biologics, or small molecule therapies and have high 

risks of hospitalization or surgery. It is important to predict the 

outcome of IBD, determine its treatment, and reassess the strat-

egy according to the expected outcome.

Arthritis is one of the extragastrointestinal manifestations 

that can be observed in patients with IBD. Arthritis in IBD pa-

tients was divided into 2 different clinical patterns: peripheral 
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Background/Aims: Patients with inflammatory bowel disease (IBD) are diagnosed with ankylosing spondylitis (AS) often. 
However, the disease course of patients with both IBD and AS is not well understood. This study aims to evaluate the effect of 
concomitant AS on IBD outcomes. Methods: Among the 4,722 patients with IBD who were treated in 3 academic hospitals 
from 2004 to 2021, 55 were also diagnosed with AS (IBD-AS group). Based on patients’ electronic medical records, the out-
comes of IBD in IBD-AS group and IBD group without AS (IBD-only group) were appraised. Results: The proportion of patients 
treated with biologics or small molecule therapies was significantly higher in IBD-AS group than the proportion in IBD-only 
group (27.3% vs. 12.7%, P = 0.036). Patients with both ulcerative colitis and AS had a significantly higher risk of biologics or small 
molecule therapies than patients with only ulcerative colitis (P < 0.001). For univariable logistic regression, biologics or small 
molecule therapies were associated with concomitant AS (odds ratio, 4.099; 95% confidence interval, 1.863–9.021; P < 0.001) 
and Crohn’s disease (odds ratio, 3.552; 95% confidence interval, 1.590–7.934; P = 0.002). Conclusions: Concomitant AS is asso-
ciated with the high possibility of biologics or small molecule therapies for IBD. IBD patients who also had AS may need more 
careful examination and active treatment to alleviate the severity of IBD. (Intest Res 2023;21:244-251)
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ORIGINAL ARTICLE

INTRODUCTION

Inflammatory bowel disease (IBD) is a chronic inflammatory 

disorder of gastrointestinal tract and is classified as ulcerative 
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arthritis and axial arthritis. Major clinical characteristics of an-

kylosing spondylitis (AS) are sacroiliitis, inflammation in the 

axial skeleton, peripheral arthritis, enthesitis, and anterior uve-

itis.2 Long-term spinal inflammation of AS patients provokes 

low back pain, spinal stiffness, and restricted spinal mobility. 

About 6% to 14% of AS patients have IBD and the prevalence 

and incidence of IBD in AS patients were higher than in those 

general population.3 Moreover, concomitant IBD in AS patients 

was associated with high spinal pain scores and poor physical 

function.4 Bone marrow edema and erosion scored using Spon-

dyloarthritis Research Consortium of Canada (SPARCC) meth-

od in AS patients had a positive correlation with the severity of 

histologically chronic enterocolitis.5

On the other hand, a considerable number of IBD patients 

have clinical manifestations related to AS. The prevalence of 

AS in patients with IBD was in a range of 4%–10%, which was 

higher than that in the general population (0.32%–0.07%).6-8 

The correlation of concomitant AS and IBD outcome is still 

not clear due to the lack of relevant studies. Therefore, we con-

ducted a retrospective cohort study to investigate whether con-

comitant AS is related to IBD outcomes.

METHODS

1. Patients
The data was extracted from the electronic medical records of 

3 hospitals; Seoul National University Hospital (SNUH), Seoul 

National University Bundang Hospital (SNUBH), and Seoul 

Metropolitan Government Seoul National University (SMG-

SNU) Boramae Medical Center. A retrospective cohort study 

included all patients who were diagnosed with both IBD and 

AS (IBD-AS group) in the 3 hospitals. Patients with AS were 

first identified by an International Classification of Disease, 

Tenth Revision (ICD-10) code of M45.0-45.9. The diagnosis of 

AS was confirmed according to the modified New York crite-

ria by rheumatologic specialists.9 We identified 55 patients in 

IBD-AS group and 4,665 patients in IBD-only group. The re-

search was approved by the ethics committee of the 3 hospitals 

(IRB Nos: 2105-184-1222 in SNUH, B-2107-696-402 in SNUBH, 

30-2019-134 in SMG-SNU Boramae Medical Center). The in-

formed consent was waived.

2. Data Collection and Covariates
The initial data, which included outpatient and inpatient re-

cords, admission and discharge summaries, surgery records, 

nursing information, and examination results, were collected 

and organized. The following covariates were extracted: age, 

age at diagnosis for IBD or AS, sex, types of IBD, surgery, emer-

gent room (ER) visit, biologics, small molecules, IMMs, and 

comorbidities.

Bowel resection was usually performed when patients failed 

their medical treatments or had medically intractable compli-

cations.10,11 Due to the policies of Korean national health insur-

ance, treatment with biologics, small molecules, or IMMs can 

reflect the severity of IBD. Top-down therapy, a treatment strat-

egy that used high potent medications early before low potent 

medications, cannot be applied in the real-world clinical envi-

ronment in Korea because of policies of national health insur-

ance, where more than 98% of the Korean population is en-

rolled.12 Because Korean national health insurance covered 

step-up therapy, biologics, small molecules, and IMMs cannot 

be used for patients with mild or early IBD, but only patients 

with moderate-to-severe IBD.

Surgery included any kinds of operations for IBD complica-

tions. Bowel resection included operations that removed all or 

part of the small intestine or colon. When an operation did not 

include procedures of bowel resection such as anal fistulecto-

my or sphincterotomy, it did not belong to bowel resection but 

to surgery. ER visit was defined as the cases in which patients 

visit ER because of the symptoms or complications of IBD. Bi-

ologics were defined as infliximab, adalimumab, golimumab, 

vedolizumab, and ustekinumab.13-19 Administration of tofaci-

tinib, a small-molecule kinase inhibitor, was also investigated. 

IMMs were defined as azathioprine, cyclosporine, mercapto-

purine, methotrexate, leflunomide, and hydroxychloroquine. 

When we compared IBD outcomes of IBD-AS group with IBD-

only group, medications prescribed for other diseases than 

IBD were excluded. We analyzed the following comorbidities: 

hypertension, type 2 diabetes mellitus, dyslipidemia, immune-

mediated diseases, and gastrointestinal cancer.20 

3. Propensity Score Matching
Propensity score matching (PSM) was applied to match the 

IBD-AS group and IBD-only group due to the unequal distri-

bution of demographics between 2 groups at their baselines. 

Age, sex, and type of IBD were used as the matching scores. 

The nearest neighbor method on the logit scale and the match 

of 1:2 ratio were used. After PSM, 55 patients were included in 

IBD-AS group and 110 patients in only IBD group. PSM match-

ing was performed by R version 4.2.1 (R Foundation for Statis-

tical Computing, Vienna, Austria). 
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4. Statistical Analysis 
Statistical analysis was done by R 4.2.1 (R Foundation for Sta-

tistical Computing) and IBM SPSS Statistics 25.0 (IBM Corp., 

Armonk, NY, USA). Patient characteristics and outcomes are 

summarized using standard summary statistics. Mean±standard 

deviation was used for continuous variables and number and 

percentage for categorical variables. Student t-test was calcu-

lated for continuous variables and Pearson chi-square test for 

categorical variables. We calculated the risk of a poor IBD out-

come using univariable logistic regression, with variables, such 

as age, IBD–diagnosed age, sex, and concomitant AS. We con-

sidered a significance level of 0.05 as statistically significant.

RESULTS

1. Characteristics of IBD Patients with or without AS
Among the patients with IBD, 36 patients from SNUH, 13 from 

SNUBH, and 6 from SMG-SNU Boramae Medical Center were 

diagnosed with AS. IBD-AS group consisted of 14 CD patients 

(25.5%) and 41 UC patients (74.5%) (Table 1). Among patients 

with IBD-only group, 1,386 CD patients (29.8%) and 3,269 UC 

patients (70.2%) were not diagnosed with AS. IBD-AS patients 

were diagnosed with IBD at a significantly earlier age than 

IBD-only group. Thirty-five patients were diagnosed with IBD 

before AS (63.6%) and 17 patients were diagnosed with AS 

before IBD (30.9%). 

The number of patients treated with biologics or small mol-

ecules was significantly larger in IBD-AS group than IBD-only 

group. In IBD-AS group, 15 (68.2%) and 7 (31.8%) patients were 

prescribed biologics or small molecules for the treatment of 

IBD and AS, respectively. Nearly two-thirds of IBD-AS and IBD-

only patients experienced the treatment with only one type of 

biologics or small molecules. Adalimumab and infliximab were 

the most widely used biologics or small molecules in IBD-AS 

group and IBD-only group, respectively. There were no signifi-

cant differences in the number and type of biologics between 

biologics or small molecules-treated IBD-AS group and IBD-

only group. 

According to the Montreal classification, more than half of 

CD-AS patients showed colon-involving disease extent (57.1%) 

and non-stricturing and non-penetrating behavior (57.1%). In 

UC patients, the most common disease extent was proctitis 

(41.2%) and the second most disease extent was left-side coli-

tis (32.4%). The number of HLA-B27-positive patients was the 

same as in HLA-B27-negative patients in IBD-AS group. In IBD-

AS group, 2 patients were diagnosed with pyoderma gangreno-

sum, 2 were diagnosed with uveitis, and 1 was diagnosed with 

non-axial arthritis. Most patients with IBD-AS (n = 44) took 

nonsteroidal anti-inflammatory drugs (NSAIDs) to relieve their 

axial arthralgia. Eight IBD-AS patients did not require the pre-

scription of NSAIDs because their pain was tolerable without 

medication. The NSAIDs prescription information of 3 IBD-AS 

patients was not available.

Table 1. Characteristics of IBD Patients with or without AS

Characteristics
IBD-AS 
group 

(n=55)

IBD-only 
group 

(n=4,665)
P-value

Age (yr) 42.7±14.3 49.8±18.7 <0.001

Age at diagnosis (yr) <0.001

   IBD 31.7±14.2 42.2±15.7

   AS 34.0±12.0

Sex 0.676

   Male 36 (65.5) 2,783 (59.7)

   Female 19 (34.5) 1,882 (40.3)

Types of IBD 0.073

   Crohn’s disease 14 (25.5) 1,386 (29.8)

   Ulcerative colitis 41 (74.5) 3,269 (70.2)

Diagnosis order

   IBD-AS 35 (63.6)

   AS-IBD 17 (30.9)

   Unknown 3 (5.5)

No. of patients treated with 
biologics or small molecules

22 (40.0) 653 (14.0) 0.006

Cause for biologics or small molecules 

   IBD 15 (68.2)

   AS 7 (31.8)

No. of biologics or small molecules 0.324

   1 17 (77.3) 484 (74.1)

   2 3 (13.6) 140 (19.6)

   3 1 (4.5) 17 (4.5)

   More than 3 1 (4.5) 12 (1.8)

Types of biologics or small molecules 0.253

   Adalimumab 14 (63.6) 239 (36.6)

   Golimumab 2 (9.1) 41 (6.3)

   Infliximab  9 (40.9) 461 (70.5)

   Tofacitinib 1 (4.5) 17 (27.0)

   Ustekinumab 1 (4.5) 41 (6.3)

   Vedolizumab 4 (18.2) 64 (9.8)

Values are presented as mean±standard deviation or number (%).
IBD, inflammatory bowel disease; AS, ankylosing spondylitis.
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Table 2. Characteristics and Comorbidities of Patients with IBD after Propensity Score Matching

Characteristics IBD-only group (n=110) IBD-AS group (n=55) P-value
Age (yr) 44.0±12.8 42.7±14.3 0.544
Age at IBD diagnosis (yr) 31.3±11.7 31.7±14.2 0.858
Sex Male 78 (70.9) 36 (65.5) 0.592

Female 32 (29.1) 19 (34.5)
IBD CD 27 (24.5) 14 (25.5) 1.000

UC 83 (75.5) 41 (74.5)
Surgery No 91 (82.7) 49 (89.1) 0.398

Yes 19 (17.3) 6 (10.9)
   1 8 (42.1) 2 (33.3) 0.535
   2 2 (10.5) 2 (33.3)
   3 3 (15.8) 1 (16.7)
   4 2 (10.5) 1 (16.7)
   5 1 (5.3) 0

Bowel resection No 98 (89.1) 49 (89.1) 1.000
Yes 12 (10.9) 6 (10.9)
   1 10 (83.3) 4 (66.7) 0.688
   2 1 (8.3) 2 (33.3)
   3 1 (8.3) 0

Emergency room No 75 (68.2) 42 (76.4) 0.363
Yes 35 (31.8) 13 (23.6)
   1 14 (40.0) 5 (38.5) 0.342
   2 9 (25.7) 2 (15.4)
   3 5 (14.3) 0
   4 0 3 (23.1)
   5 2 (5.7) 0
   ≥6 5 (14.3) 3 (23.1)

Biologics or small molecules No 96 (87.3) 40 (72.7) 0.036
Yes 14 (12.7) 15 (27.3)
   1 8 (57.1) 10 (66.7) 0.024
   2 4 (28.6) 3 (20.0)
   3 1 (7.1) 1 (6.7)
   4 1 (7.1) 0
   5 0 1 (6.7)

Immuno modulators No 74 (67.3) 38 (69.1) 0.953
Yes 36 (32.7) 17 (30.9)
   1 21 (58.3) 1 (5.9) 0.002
   2 15 (41.7) 16 (94.1)

Hypertension No 106 (96.4) 52 (94.5) 0.687
Yes 4 (3.6) 3 (5.5)

Type 2 DM No 100 (90.9) 53 (96.4) 0.203
Yes 10 (9.1) 2 (3.6)

Dyslipidemia No 109 (99.1) 54 (98.2) 0.615
Yes 1 (0.9) 1 (1.8)

Immune-mediated diseasea No 102 (92.7) 50 (90.9) 0.683
Yes 8 (7.3) 5 (9.1)

Gastrointestinal cancer No 108 (98.2) 55 (100.0) 0.314
Yes 2 (1.8) 0

Values are presented as mean±standard deviation or number (%).
aImmune-mediated disease included Behçet’s disease, Wegener’s disease, systemic lupus, multiple sclerosis, polymyositis, autoimmune hemolytic anemia, thrombocytopenic 
purpura, Henoch-Schonlein purpura, vitiligo, Graves’ disease, type 1 DM, psoriasis, erythema nodosum, pyoderma gan grenosum, celiac disease, autoimmune hepatitis, 
primary biliary cirrhosis, primary sclerosing cholangitis, polymyalgia rheumatica, rheumatoid arth ritis, and hidradenitis.
IBD, inflammatory bowel disease; AS, ankylosing spondylitis; CD, Crohn’s disease; UC, ulcerative colitis; DM, diabetes mellitus.
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There were no differences in the proportion of patients treated 

with IMMs but patients in IBD-AS group treated with IMM were 

more likely to change their first IMM to other ones than those 

in only IBD group. There were no significant differences in sur-

gery, bowel resection, ER visit, and underlying diseases between 

both groups.

The characteristics of UC-AS group and matched only UC 

group was evaluated (Supplementary Table 2). The number of 

patients treated with biologics or small molecules was signifi-

cantly greater in UC-AS group than in only UC group. UC-AS 

group had a higher risk of administration of more than one 

kind of biologics, small molecules, or IMMs. There were no 

significant differences in surgery, bowel resection, ER visit, 

and underlying diseases between UC-AS group and only UC 

group. The number of patients in CD-AS group and only CD 

group was 14 and 28, respectively. There were no significant 

differences in outcomes between only CD group and CD-AS 

group.

Univariable logistic regression analysis was performed to 

reveal risk factors for biologics or small molecule therapies 

(Table 3). Logistic regression analysis identified that concomi-

Table 3. Factors Associated with the Biologics or Small Molecules 
for IBD Evaluated by Univariable Logistic Regression Analysis

Biologics or small molecules OR (95% CI) P-value

Only IBD group Reference <0.001

IBD-AS group 4.099 (1.863–9.021)

Ulcerative colitis Reference 0.002

Crohn’s disease 3.552 (1.590–7.934)

IBD, inflammatory bowel disease; OR, odds ratio; CI, confidence interval; 
AS, ankylosing spondylitis.

2.  Comparison of Clinical Characteristics According to 
Diagnosis Order in Patients with IBD and AS

Among IBD-AS patients, 37 patients were diagnosed with IBD 

before the onset of AS, and 15 patients were diagnosed with 

AS before the onset of IBD. There were no significant differ-

ences in age, age at diagnosis, sex, type of IBD, bowel resec-

tion, ER visit, treatment of biologics or small molecules, and C-

reactive protein at diagnosis between patients who were diag-

nosed with IBD before the onset of AS and those who were di-

agnosed AS before the onset of IBD. However, the number of 

patients prescribed IMMs was significantly larger in patients 

who were diagnosed with AS before the onset of IBD than in 

those who were diagnosed with IBD before the onset of AS 

(Supplementary Table 1). Eleven and 4 IBD-AS patients were 

prescribed biologics for the treatment of IBD and AS, respec-

tively. Only 2 IBD-AS patients were treated with IMMs for AS 

but 13 patients for IBD. 

3.  Effects of Concomitant AS on the Disease Course of 
IBD

After PSM, 55 patients of IBD-AS group and 110 patients of 

IBD-only group, whose age, sex, and IBD type matched, were 

identified (Fig. 1). The number of patients treated with biolog-

ics or small molecules was significantly higher in IBD-AS group 

than that of IBD-only group and IBD-AS group experienced 

more kinds of biologics or small molecules than IBD-only group 

(Table 2). Adalimumab and infliximab were the most widely 

used biologics or small molecules in IBD-AS group and IBD-

only group, respectively. The period between the diagnosis of 

IBD and the initiation of the first biologics or small molecules 

was not significantly different between IBD-AS group (8.82 ±  

2.29 years) and IBD-only group (6.57 ± 1.55 years) (P = 0.489). 

Fig. 1. Flow diagram of patients selected and matched in IBD-AS group and IBD-only group. IBD, inflammatory bowel disease; AS, anky-
losing spondylitis; UC, ulcerative colitis; CD, Crohn’s disease.

IBD patients with AS diagnoses at least 1 visit to 1 of  
3 hospitals between October 2004 and June 2021

(n=55)

IBD patients without AS diagnoses at least 1 visit between 
October 2004 and June 2021

(n=4,665)

Propensity score matching (1:2) based on age, sex, and type of IBD

UC-AS group  
(n=41)

CD-AS group
(n=14)

Only UC group
(n=81)

Only CD group
(n=29)

IBD-AS group
(n=55)

Only IBD group  
(n=110)
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tant AS and CD were significant risk factors for treatment with 

biologics or small molecules in patients with IBD.

DISCUSSION

Our present study revealed the characteristics and outcomes 

of IBD-AS patients, compared to patients with only IBD. IBD-

AS patients had a higher risk of starting biologics or small mol-

ecules for IBD treatment than patients with only IBD. UC pa-

tients were likely to be treated with biologics or small mole-

cules when they were also diagnosed with AS. There was no 

significant difference in IBD outcomes between CD-AS patients 

and patients with only CD.

Some studies showed similar results to our study. A Swiss 

cohort study reported that IBD patients with sacroiliitis or AS 

had more possibility to need anti-TNF agents or surgery for 

IBD treatment.21 Not only anti-TNF agents but also corticoste-

roids and IMMs were more frequently treated for IBD patients 

with AS than those without AS.22 However, the relationship be-

tween AS and the severity of CD was controversial.22,23

Patients with IBD and AS have a high risk of severe IBD be-

cause of pathophysiological correlation between IBD and AS. 

First, IBD and AS have similar genetic polymorphisms. Single-

nucleotide polymorphism research revealed that IL23R and 

kinase proteins related to IL23R signaling, STAT3, and JAK2 

were associated with AS.24 IL23R variants are related to inflam-

mation in terminal ileum from CD patients and colon from 

UC patients. IL-23 subunit p19 is important for activation of 

IL-17-producing T cells in inflammatory reactions in IBD pa-

tients.25 Moreover, in a study using the illumine Exomechip 

microarray, CDKAL1, C7orf72, and TLR10 genes were identi-

fied in both AS and IBD patients.26

IBS and AS share similar immunologic pathogenesis. CD4+ 

T cells and CD68+ macrophages were observed in inflamma-

tory sacroiliac joints, entheses, and peripheral joint synovium 

from AS patients.27 When innate immune cells overloaded to 

dissolve the bacterial intestinal translocation in IBD patients, 

the adaptive immune system was abnormally over-activated. 

The activation of Th1 and Th17 cells was dominant in patients 

with CD and activation of Th2 cells in patients with UC. CD68+ 

macrophages increased in inflamed mucosa from IBD patients, 

as compared to those in normal mucosa.28 Anti-TNF agents, 

which can block the production of acute phase proteins and 

modify cell migration and proliferation, were used as the ther-

apeutic agent in both IBD and AS.

Severe colitis in IBD patients with AS can be explained by 

leaky gut theory. High permeability of intestinal barrier is one 

of the characteristics observed in the bowel from IBD patients. 

The higher intestinal permeability was correlated with the high-

er severity of experimental colitis in the murine model.29-31 The 

degree of colitis was influenced by the deficiency of structural 

proteins contributing to gut integrity or cytokines/chemokines 

related to intestinal inflammation and barrier function. The 

high intestinal permeability was also found in patients with AS 

and their first-degree relatives, meaning that abnormal intesti-

nal permeability is likely to be genetically related.32 Although 

the evidence of the relationship between enteric pathogen 

and AS was weak, the antigens of enteric pathogens, Yersinia 

enterocolitica and Salmonella enterica were identified in joints 

from patients with HLA-B27-associated reactive arthritis.33

To our knowledge, this is the only study evaluating the char-

acteristics and disease course of IBD patients with concomi-

tant AS in Asia, where the prevalence of IBD and AS is increas-

ing.34-36 This refers to the fact that our study can help clinicians 

to set up treatment strategy for patients with IBD and AS. How-

ever, this study has some limitations. The number of patients 

with CD and AS was not enough to consider the irrelevance of 

accompanying AS to the severity of CD. The number of patients 

with both IBD and AS was too small to compare the differenc-

es between those diagnosed with IBD before the onset of AS 

and those diagnosed with AS before the onset of IBD. Because 

many medications, especially biologics, are effective to treat 

both IBD and AS, one specific medication used for AS treat-

ment can change the disease activity of IBD, and vice versa.

In conclusion, IBD patients with concomitant AS had a high-

er risk of the biologics or small molecule therapies for IBD than 

those without AS. Based on our study, clinicians should pay 

more attention to IBD patients with concomitant AS.
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