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Abstract

:

Irritable bowel syndrome (IBS) is common in ankylosing spondylitis (AS) and may be associated with the disease. We aimed to determine the prevalence of IBS in AS patients and its association with clinical and demographic patient characteristics and with macroscopic and microscopic gut lesions. Sixty consecutive AS patients were included in this study. Disease activity was assessed with the BASDAI (Bath Ankylosing Spondylitis Disease Activity Index) and functional status with the BASFI (Bath Ankylosing Spondylitis Functional Index). The ROME III criteria were used to diagnose IBS. Macroscopic lesions were graded during colonoscopies. Biopsy specimens were taken from the terminal ileum, colon (ascending, transverse and descending) and rectum. Histological samples were scored with Cuvelier grading. The prevalence of IBS was 23.3% (14/60). The mean age of 14 IBS subjects (10 male) was 32 ± 8.50., with a higher BASDAI (p = 0.046). Macroscopic lesions were more frequent in IBS cases in the terminal ileum (46.2% vs. 34.9%), ascending colon (21.4% vs. 2.2%) and rectum (21.4% vs. 17.4%), with Grade 2 significantly more prevalent in the ascending colon (p = 0.03). Microscopic lesions did not differ among the IBS-present and -absent groups. In conclusion, the prevalence of IBS was high in AS patients and associated with higher disease activity. Grade 2 macroscopic lesions were more frequent in the ascending colon.
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1. Introduction


Ankylosing spondylitis (AS) is a chronic inflammatory disease, previously known as von Bechterew’s disease or Marie–Strümpell disease [1]. Sacroiliac and peripheral joint arthritis with enthesopathy, the absence of rheumatoid factors, a high correlation with HLA-B27 and familial aggregation are the hallmarks of spondyloarthropathies (SpA), of which AS is the prototype [2].



Even though the precise origin of AS is still uncertain, immunological systems are believed to play a significant role [3]. There are suggestions that the pathophysiology of AS may involve immune responses targeting gut microorganisms [4]. A strong correlation between HLA-B27-related arthritis and either clinical or subclinical inflammation of the intestinal mucosa had already been reported in 1984–1985 [5]; around 60% of SpA patients had inflammatory gut lesions [6], and some of these may progress to inflammatory bowel disease (IBD) [7]. Macroscopic and microscopic evaluations can establish features specific to IBD [8]. In Bangladesh, 14% of patients with AS who had short colonoscopies (up to 60 cm) compared to healthy individuals had macroscopic inflammatory lesions [9]. In a Korean study, complete colonoscopies were performed and 37% were found to have macroscopic lesions [10]. In 96 subjects with AS, reactive arthritis and other spondyloarthropathies, Simenon et al. conducted a retrospective study and discovered that 64.9% had macroscopic gut lesions [11]. More abnormalities can be found with multiple biopsies than with a colonoscopy alone, showing that microscopic gut lesions are more common than macroscopic lesions [9]. Microscopic lesions varied in frequency, from 56 to 66.7%, in the majority of studies involving AS patients, and they were primarily mild. In one study conducted in Bangladesh, 73.3% of participants had microscopic gut lesions in the sigmoid, 83.3% in the rectum and 85% in the ascending colon [12]. In the terminal ileum in the AS group there were significantly more macroscopic (38.5 vs. 5%, p < 0.01) and microscopic (76.8 vs. 45%, p = 0.009) lesions than in controls. The status of HLA-B27 was not associated with a microscopic or macroscopic grading of the colon, and these did also not correlate with the BASDAI and VAS pain scores [12].



Conversely, irritable bowel syndrome, or IBS, is a functional bowel disorder marked by altered bowel habits and pain in the abdomen that resolves after defecation [13]. In addition to having a stronger correlation with psychosomatic conditions like anxiety, depression, fibromyalgia and chronic fatigue syndrome, IBS cannot be explained by an organic pathology [14].



Some studies have reported that IBS has an increased association with chronic inflammatory pathologies such as rheumatoid arthritis (RA), ankylosing spondylitis (AS) and systemic lupus erythematosus (SLE) [15]. Abdominal pain and/or diarrhea were found to be prevalent in AS patients [16].



A recent study in France showed that 25% of AS patients reported IBS symptoms meeting Rome III criteria [17]. They reviewed ten other studies: there were 558 IBS patients among 8395 SpA patients; the prevalence in these studies of IBS in AS varied from 8.8% to 23.3%, (mean 15.4%) [17]. This prevalence differed also when the diagnosis was made using the International Classification of Diseases (ICD) (n = 3) or the Rome III or IV (n = 6) classification questionnaire [17].



A considerable overlap can be found between IBS and IBD. In a meta-analysis of 13 studies, a prevalence of IBS symptoms was reported in up to 40% of IBD patients, even when the disease was inactive or in remission [18].



The findings in the literature regarding the prevalence of IBS in AS differ considerably. As we were able to include both clinical and pathology data of a series of AS patients without IBD in a developing country, we decided to assess the prevalence of IBS meeting the Rome III criteria [19] in patients with AS and the frequency of macroscopic and microscopic gut lesions among the IBS patients.




2. Methods


This observational study was carried out in the Departments of Rheumatology, Gastroenterology and Pathology of BSMMU and the Modern One Stop Arthritis Care and Research Center® in Dhaka from 1 July 2011 to 30 June 2012.



Consecutive AS patients fulfilling the revised New York criterion (1984) [20] were invited to participate, with no history of diarrhea and dysentery within 1 month before enrolment. They had stopped taking DMARDs for more than 3 weeks and had no contraindication for colonoscopy. A total of 60 AS patients were included following this purposive sampling method after we received their written informed consent.



2.1. Patient Evaluation


All AS patients were evaluateded for IBS according to the Rome III criteria [19]: (1) At least 3 months of continuous or recurrent symptoms—abdominal pain or discomfort (a) relieved with defecation or (b) associated with a change in consistency of stool and (2) Two or more of the following on at least on one-fourth of occasions or days—(a) altered stool frequency (for research purposes “altered” may be defined as more than 3 bowel movements each day or less than 3 bowel movements each week), or (b) altered stool form (lumpy/hard or loose/watery stool), or (c) altered stool passage (straining, urgency, or feeling of incomplete evacuation) or (d) bloating or a feeling of abdominal distention.



All patients were assessed for disease activity (Assessment in Ankylosing Spondylitis (ASAS) core set) [21] using the BASDAI for disease activity, BASFI for physical function, pain-VAS in the past week, the Bath Ankylosing Spondylitis Mobility Index (BASMI) for Spinal mobility (cervical rotation, modified Schober, tragus-to-wall distance, lateral lumber flexion and intermalleolar distance), patients’ global assessment (VAS-global for the past week), stiffness (duration of morning spine stiffness in the past week), peripheral joints (number of swollen joints [44 total]) and the Maastricht enthesitis score (MASES) in the range of 0–13 [22].



Laboratory: complete blood count (CBC), ESR and C-reactive protein (CRP) in all participants. Human leukocyte antigen B27 (HLA-B27) was performed when possible.



Radiology: X-rays of the lumbosacral spine (antero-posterior and lateral view) and X-rays of the SI joints (oblique view) were performed for the diagnosis of AS and the current status of radiological disease.



Colonoscopy: After assessment, in all study subjects, the colon was prepared by a gastroenterologist with 20% mannitol; no premedication was used. Biopsy specimens were taken from the terminal ileum, ascending colon, transverse colon, descending colon and rectum of all subjects. Two specimens were taken from all subjects irrespective of the presence or absence of macroscopically evident lesions and another two specimens were taken from macroscopically evident lesions, if available. The biopsy sites of each subject were recorded.



Macroscopic lesions were graded as follows: Grade 0—normal, Grade 1—redness and edema of the mucosa, Grade 2—small ulceration of the mucosa, Grade 3—mucosal edema, ulcerations and hemorrhage [9].



Pathology: Histological features were graded from 0 to 3 in the specimens following Cuvelier et al.’s grading [23]. All measurements and observations were performed at ×400 magnification (×10 ocular and ×40 objectives).




2.2. Data Analysis and Statistics


Data were entered and calculated using Statistical Package for the Social Sciences (SPSS) 17.1 version for Windows. Descriptive statistics was used to calculate means, SDs, percentages and prevalence.



Associations between categorical variables were analyzed by a Chi-square test (v2) test and Fisher’s exact test; the Mann–Whitney U test was used to assess associations between qualitative variables. A p value < 0.05 implies statistical significance.




2.3. Ethics


This study was approved by the Ethics Committee of BSMMU, Shahbagh, Dhaka, Bangladesh (6 June 2011). The study was performed following the principles of the Declaration of Helsinki, and informed consent was obtained from all participants before enrolment.





3. Results


A total of 60 AS subjects were included in this study. A colonoscopy examination of the terminal ileum was not performed in 4/60 individuals as the investigator could not pass the probe through the ileocecal junction. Additional details of the AS subjects have been described previously [12].



The prevalence of IBS was 23.3% (14/60).



HLA-B27 was conducted in only 37/60 cases due to fund constraints; of these, 20 (59%) were HLA-B27-positive (14 male, female 6) and 17 were HLA-B27-negative (male 13, female 4).



Among the 14 IBS patients, HLA-B27 was positive in 3 (21.43%), negative in 2 (14.29%) and not performed in 9 (64.28%) patients. As HLA-B27 was not carried out in all the IBS patients, selection bias cannot be excluded, especially with these small numbers. The patients had to pay from their own pockets. As we included only confirmed cases of AS, due to resource constraints, poor patients were not asked to have an HLA-B27 performed. Thus, the only selection bias was a financial one, not a medical one.



There was no significant difference between IBS-pos and -neg cases regarding demographics, etc., only regarding the duration of back pain, but the standard deviations were very large and clinical significance was low. The demographics and HLA-B27 status of the IBS-present and -absent groups are shown in Table 1.



The mean score of the AS disease activity parameters (morning stiffness, VAS, BASFI, BASMI, BASDAI, total swollen joint count, total tender joint count and MASES) of the IBS-present and -absent groups are shown in Table 2. Only the BASDAI was found to be statistically significantly higher in the IBS group (p = 0.046). For zero-inflated data (the dataset contains an excessive number of zeros) in the BASMI, the total swollen joint count, total tender joint count and MASES were positively skewed, leading to higher SDs.



Colonoscopic Findings in the IBS-Present and -Absent Groups


In none of the patients was IBD (colitis or Crohn’s disease) was found.



The frequency of macroscopic and microscopic lesions in the terminal ileum between the IBS-present and -absent groups are shown in Table 3.



In the ascending colon, sigmoid colon and rectum, among the IBS-present and -absent groups, macroscopic lesions were mostly seen in the ascending colon (three, 21.4% vs. one, 2.2%). Only Grade 2 lesions were found statistically significantly (p = 0.03) more often in the IBS-present group.



Microscopic lesions between the IBS-present and -absent groups were not found statistically significantly, or the figures were too small (Table 4).





4. Discussion


This observational study was carried out to determine the prevalence of IBS in patients with AS and to evaluate the macroscopic and microscopic gut lesions among them. To the best of our knowledge, such a study had not yet been conducted in South Asia.



In most industrialized countries, the overall prevalence rates of IBS are similar (10–20%) [24]. A study in Bangladesh in people older than 15 years showed that the overall prevalence of IBS (Rome II criteria) was 7.7% (n = 116), with a male-to-female ratio of 1:1.36 (49 vs. 67) [25]. In the current study, the prevalence of IBS was 23.3%, which is comparable to other studies [17].



A Chinese study looked for symptoms meeting the Rome IV functional bowel disorder (FBD) in 153 AS patients and in 56 controls. FBD symptoms were found in 60 patients (39.2%) and in 23.2% of controls. IBS was found in 18 AS patients (11.8%) and chronic diarrhea in 43. Each of the FBD symptoms and chronic diarrhea were associated with AS disease characteristics, but IBS was not [16]. Fecal calprotectin (FCP) appears to be a biomarker for gut inflammation in SpA [26], but, in the study by Wang et al., FCP levels did not differ between AS patients with/without FBD symptoms, IBS symptoms or chronic diarrhea [16].



In a 14-year retrospective study among 3519 newly diagnosed AS patients, Feng et al. found that the risk of IBS (ICD-9-CM = 564.1) in the AS group was significantly higher than in the comparison group, at an HR (hazard ratio) of 2.41 (95% C.I. = 1.84–3.16) [27].



In our study, the BASDAI was found to be statistically significantly higher in the IBS-present than IBS-absent group (p = 0.04), meaning that higher disease activity may be related to the development of IBS complaints. This is in agreement with the studies of Bernard [17] and of Wallman et al. [28]. Among patients who met the Rome criteria, the prevalence of IBD ranges from 0.4% to 1.9% [29].



Distinguishing IBD from IBS, especially with mild disease activity, can be difficult [30]. Furthermore, IBS-like symptoms are frequently reported before a diagnosis of IBD [30,31,32,33]. Current illustrations of immune activation and subtle mucosal inflammation in IBS have raised the probability of a more fundamental association between IBS and IBD [18].



The differentiation between IBS and underlying undiagnosed subclinical IBD is challenging [34]. A study reported that less than 1% of IBS patients were diagnosed with IBD [35]. Contrarily, there is a 2–3 times increased prevalence of IBS-type symptoms in IBD patients than in healthy controls [36]. Additionally, according to a recent meta-analysis, approximately one in three ulcerative colitis patients had symptoms that were similar to those of IBS [37].



In the current study, the frequency of macroscopic lesions in IBS was greater than in IBS-absent group and Grade 2 lesions in the ascending colon were found statistically significantly more often (p = 0.03). This may imply that there is a significant problem in distinguishing between IBD and true IBS with subclinical gut inflammations secondary to occult disease activity. Thus, we cannot exclude that in a follow-up study some of these patients may develop IBD.



In none of our patients was IBD (colitis or Crohn’s disease) found, which may be explained by the fact that, in our series, all AS patients with a recent history of diarrhea had been excluded. During the study, special attention was given to looking for IBD both by the gastroenterologist and pathologist. There are no reports from Bangladesh on the prevalence of IBD [38].



In IBS, the precise reason behind the inflammation of the gut mucosa is not known [37]; however, it has been postulated that a persistent, low-grade mucosal inflammation contributes to the disease process of IBS and its symptomology [18]. The enteric immune system may become activated by being exposed to different types of microorganisms and/or food products, with a consequent increase in the number of mucosal immune cells and upregulation of the pro-inflammatory cytokines, resulting in on-going inflammation [18]. One other important sequel to many gut infections is the disruption of normal gut flora, while the altered microbiome and its metabolites are thought to play a role in promoting inflammation and impairing normal lymphocyte function [18]. Studies have reported the increased density and activation of enteric mucosal T-cells and mast cells in colonic biopsies taken from IBS patients and that >10% of patients with infective gastroenteritis may develop postinfectious IBS [18]. In this study, microscopic inflammation in the gut mucosa was found in relatively high frequencies both in the IBS-present and IBS-absent groups of AS patients, without any statistically significant differences (Table 3 and Table 4).



The etiopathogenesis of AS involves complex interactions between genetic and environmental factors [4], and it is also known to be triggered by enteric microbial infections [4], which may explain the frequent presence of mucosal inflammation in both the IBS-present and IBS-absent groups in this study. However, the IBS-present and IBS-absent groups may have differed in the relative frequency of activated immune cells in their gut mucosa, as well as in the composition of their altered gut microbiome, due to their metabolites, which are thought to play crucial roles in the pathogenesis of IBS. In addition, increased levels of pro-inflammatory cell infiltrates in the intestinal mucosa and circulating pro-inflammatory cytokines may be involved in producing unremitting mucosal inflammation [39]. In the current study, we did not have the opportunity to compare the inflammatory and immune cell types in patients with and without IBS due to financial restrictions.



For the clinician, our study makes it clear that IBS is quite common in AS and patients with this kind of bowel problem need to be treated accordingly. The fact that diarrhea is very common in Bangladesh means that other causes should always be kept in mind [40].



4.1. Limitations


This study was conducted in a tertiary health care center in the country, which does not reflect a true picture of community. Fecal calprotectin was not carried out, but earlier studies proved that it has no additional value. We had no formal control group but could compare our findings with recent Bangladesh studies.




4.2. Strengths


This is the first study of large series of AS patients with IBS in Bangladesh and a full colonoscopy was performed to evaluate associated gut lesions in the IBS patients.





5. Conclusions


AS patients have a higher prevalence of IBS; higher disease activity is associated with IBS. Macroscopic lesions were more frequent in IBS than in non-IBS patients.
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Table 1. Comparison of demographics and HLA-B27 status between IBS-present and IBS-absent groups (N = 60).






Table 1. Comparison of demographics and HLA-B27 status between IBS-present and IBS-absent groups (N = 60).





	
Characteristics

	
IBS

	
p-Value




	
Yes (n = 14)

	
No (n = 46)






	
Age

	
32.00 ± 8.50

	
29.96 ± 9.90

	
0.489




	
Gender

	
Male

	
10 (71.4)

	
35 (76.1)

	
0.734 *




	
Female

	
4 (28.6)

	
11 (23.9)




	
Marital Status

	
Married

	
12 (85.71)

	
25 (54.35)

	
0.058 *




	
Unmarried

	
2 (14.29)

	
21 (45.65)




	
Education

	
Undergraduate

	
8 (57.14)

	
30 (65.22)

	
0.807




	
Postgraduate

	
5 (35.71)

	
16 (34.78)




	
Occupation

	
Housewife

	
5 (35.71)

	
7 (15.22)

	
0.087




	
Business

	
0 (0.0)

	
6 (13.04)




	
Service

	
5 (35.71)

	
9 (19.57)




	
Others

	
4 (28.58)

	
24 (52.17)




	
Family history of lower back pain

	
Yes

	
11(78.57)

	
33 (71.74)

	
0.740 *




	
No

	
3 (21.43)

	
13 (28.26)




	
Duration of lower back pain (Months)

	
30.14 ± 18.136

	
61.64 ± 68.571

	
0.480 **




	
HLA-B27 + ve

	
Yes

	
3 (21.43)

	
17 (36.96)

	
0.072




	
No

	
2 (14.29)

	
15 (32.61)




	
Not performed

	
9 (64.28)

	
14 (30.43)








* Fisher’s Exact Test, ** Mann–Whitney U Test.













 





Table 2. Comparison of clinical data between IBS-present and IBS-absent groups (N = 60).






Table 2. Comparison of clinical data between IBS-present and IBS-absent groups (N = 60).





	
Characteristics

	
IBS

	
p-Value

	
p-Value after Bonferroni Correction




	
Yes (n = 14)

	
No (n = 46)

	






	
Morning Stiffness

	
41.07 (31.020)

	
31.22 (29.158)

	
0.206 **

	
1.000




	
VAS

	
47.14 ± 19.78

	
44.57 ± 16.96

	
0.756 **

	
1.000




	
BASFI

	
3.47 ± 1.82

	
3.16 ± 1.60

	
0.847 **

	
1.000




	
BASMI

	
1.00 ± 0.88

	
1.41 ± 1.68

	
0.805 **

	
1.000




	
BASDAI

	
4.64 ± 1.82

	
3.54 ± 1.75

	
0.046

	
0.368




	
Total swollen joints

	
0.43 ± 0.85

	
0.89 ± 2.28

	
0.765 **

	
1.000




	
Total tender joints

	
1.86 ± 3.09

	
2.83 ± 5.30

	
0.956 **

	
1.000




	
Maastricht Enthesitis score

	
1.64 ± 2.41

	
1.87 ± 2.97

	
0.557

	
1.000








** Mann–Whitney U Test.













 





Table 3. Comparison of macroscopic and microscopic lesions in the terminal ileum between IBS-present and -absent groups (N = 56).






Table 3. Comparison of macroscopic and microscopic lesions in the terminal ileum between IBS-present and -absent groups (N = 56).





	

	
IBS Present (n = 13)

	
IBS Absent (n = 43)

	
p-Value




	
Number (%)

	
Number (%)






	
Macroscopic Grade

	

	

	




	
G-0

	
7 (53.8)

	
28 (65.1)

	
0.52




	
G-1

	
1 (7.7)

	
4 (9.3)

	
1 *




	
G-2

	
5 (38.5)

	
11 (25.6)

	
0.48




	
G-3

	
0 (0)

	
0 (0)

	
-




	
Microscopic Grade

	




	
G-0

	
3 (23.1)

	
10 (23.3)

	
1




	
G-1

	
8 (61.5)

	
25 (58.1)

	
1




	
G-2

	
1 (7.7)

	
