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Background: Irritable bowel syndrome (IBS) and inflammatory bowel diseases (IBD) are characterized by features of abdominal pain 
and changes in bowel habits, making it hard to differentiate between the two. Early studies that estimated prevalence of IBS in IBD 
patients defined remission based only on clinical scores, potentially overestimating IBS symptoms and underestimating subclinical 
inflammation. The aim of this study was to determine prevalence of IBS in IBD patients who are treated with biologics and have 
reached clinical, biologic and endoscopic remission, thereby applying a more stringent definition of remission.
Methods: This single-center cross-sectional study included 136 patients (68 patients with Crohn’s disease and 68 with ulcerative 
colitis) who are treated with biologics from December 2022 to June 2023 and have reached clinical, biologic and endoscopic 
remission. Clinical remission was defined as Crohn’s disease activity index (CDAI) ≤ 150 for patients with Crohn’s disease (CD), 
and Mayo partial score ≤ 1 for patients with ulcerative colitis (UC). Biologic remission was defined as faecal calprotectin (FCP) ≤ 250 
ug/g, and endoscopic remission was defined as the absence of ulcerations for CD and Mayo subscore ≤ 1 for UC patients. The presence 
of IBS was defined by Rome IV criteria.
Results: A total of 28 (20.6%) patients in complete remission reported symptoms consistent with IBS, based on Rome IV criteria. The 
prevalence of IBS was higher in patients with Crohn’s disease than in those with ulcerative colitis (CD 27.9% (19/68) vs UC 13.2% (9/68), 
p = 0.034). Females and smokers with Crohn’s disease are more likely to report IBS symptoms.
Conclusion: Prevalence of IBS symptoms in IBD patients varies according to how remission is defined. When using stringent 
clinical, biological and endoscopic remission criteria, 20% of patients present with IBS symptoms, more commonly in those with CD.
Keywords: IBS, IBD, prevalence

Introduction
Irritable bowel syndrome (IBS), with a prevalence of approximately 11% in the general population, is one of the most common 
functional bowel disorders seen in clinical practice, and it is often a reason to seek a gastroenterology consultation.1,2 

According to Rome IV criteria, IBS is defined as “recurrent abdominal pain, at least once a week, in the last 3 months, 
associated with two or more of the following – relation to defecation, change in stool frequency and/or change in appearance of 
the stool”, in the absence of abnormal findings on routine clinical tests that could explain the symptoms.3–5 Several organic 
gastrointestinal disorders can present in the same way as IBS, including, inflammatory bowel diseases (IBD).

IBD is a continuum of diseases that is comprised of Crohn’s disease (CD), ulcerative colitis (UC), and in a small 
percentage, indeterminate colitis.6 They are characterized by a wide spectrum of clinical symptoms, predominantly 
abdominal pain, diarrhea (watery or bloody in CD and UC respectively) and other alarm symptoms, like weight loss and 
fever.3 Unlike in IBS, laboratory findings of IBD patients can show anemia, leukocytosis, thrombocytosis, elevated CRP 
levels and elevated fecal calprotectin (FCP) levels.7 The course of inflammatory bowel disease is defined by periods of 
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remission and relapses. In recent years, the prevalence of IBD has increased significantly, especially in high-income 
countries.8

Symptoms consistent with irritable bowel syndrome are often reported among patients with inflammatory bowel diseases 
that are considered to be in remission.9 However, since both entities are characterized by features of abdominal pain and 
changes in bowel habits, it is hard to differentiate between irritable bowel syndrome and relapse of inflammatory bowel 
disease.10 This can sometimes lead to unnecessary drug treatment escalation, whereas overlooking an IBD flare can have 
serious consequences for the patient.11,12 Early studies that estimated prevalence of IBS in IBD patients defined remission 
based only on clinical scores,13 not biologic and endoscopic markers of remission. This led to the conclusion that the 
prevalence of IBS in IBD patients is more than 40%, which is significantly higher than in the general population.2

Therefore, the aim of this study was to determine the prevalence of IBS in IBD patients, using more stringent criteria 
of remission, including clinical, laboratory and endoscopic parameters, in order to avoid overestimation of IBS and 
underestimation of subclinical inflammation, thus preventing inadequate treatment decisions.

Materials and Methods
Participants
This single-center cross-sectional study included all 136 patients (68 patients with Crohn’s disease and 68 with ulcerative 
colitis) that have reached clinical, biologic and endoscopic remission, out of 473 patients who were treated with biologics 
in our medical center, from December 2022 to June 2023. This study focused on patients treated with biologic therapy, as 
their standardized and regular monitoring, including fecal calprotectin levels and endoscopy, enables reliable assessment 
of clinical, biologic and endoscopic remission. Clinical remission was defined as Crohn’s disease activity index (CDAI) ≤ 
150 for patients with Crohn’s disease, and Mayo partial score ≤ 1 for patients with ulcerative colitis. Biologic remission 
was defined as fecal calprotectin (FCP) ≤ 250 ug/g to ensure the comparability with prior studies, while endoscopic 
remission was defined as absence of ulcerations for CD and Mayo subscore ≤ 1 for UC patients. The presence of IBS was 
assessed by using validated diagnostic Rome IV criteria. All data were collected from medical records.

Data Analysis
For our analyses, we used the SPSS20 statistical package program. Numerical variables were described using mean and 
standard deviation or median and interquartile ranges, while categorical variables were described using frequency and 
percentage values. For correlation between the categorical variables, we used X2 test and Fisher’s test. For continuous 
variables, when the distribution was normal, we used two sample T-test, and non-parametric test (Mann Whitney U), 
when it was not. Statistical significance was defined as a value of p <0.05.

Results
Out of 473 IBD patients receiving biologic therapy from December 2022 to June 2023 in the University Hospital Medical 
Center “Zvezdara” at the time of our cross-sectional study, we have selected all 136 patients that have reached clinical, 
laboratory and endoscopic remission, based on previously defined criteria. The characteristics of our study population, divided 
into two groups (patients with Crohn’s disease and patients with ulcerative colitis) are shown in Tables 1 and 2, respectively. 
Among 136 patients in complete remission, a total of 28 (20.6%) patients reported symptoms consistent with irritable bowel 
syndrome, based on Rome IV criteria. The prevalence of IBS was higher in patients with Crohn’s disease than in those with 
ulcerative colitis (CD 27.9% (19/68) vs UC 13.2% (9/68), p = 0.03), and in the subgroup of patients with Crohn’s disease, it 
was more common in women (p = 0.01).

In the group of patients with Crohn’s disease, there was no association between disease location or disease behavior 
based on Montreal classification and presence of IBS symptoms (p = 0.09 and p = 0.18 respectively).

Similarly, in patients with UC the extent of disease at diagnosis did not influence the occurrence of IBS symptoms (p = 0.08).
Previous surgery was not a significant risk factor for IBS (p = 0.27), nor was smoking (p = 0.08). However, when we 

compared smoking in subgroups of CD and UC patients individually, our data showed that patients with Crohn’s disease 
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Table 1 Summary of CD Patients’ Characteristics

CD + IBS (19) CD – IBS (49) p value

Age mean ± SD (years) 48 ± 12 (24–69) 40 ± 11 (21–64) <0.01

Sex (males/females) 5/14 31/18 0.01

Surgery 9 (47.3%) 24 (48.9%) 0.90

Smokers 11 (57.8%) 14 (28.5%) 0.02

Disease duration (years; median + ranges) 9 (3–39) 12 (2–40) 0.54

Montreal classification – location p = 0.09

L1 4 (21%) 12 (24.5%)
L2 4 (21%) 3 (6.1%)

L3 10 (52.6%) 29 (59.2%)
L3/4 1 (5.2%) 3 (6.1%)

L4 0 (0%) 2 (4%)

Montreal classification – behavior p = 0.18

B1 9 (47.4%) 14 (28.6%)
B2 3 (15.8%) 12 (24.5%)

B3 2 (10.5%) 15 (30.6%)
B2/3 5 (26.3%) 8 (16.3%)

Biologic therapy p = 0.29

IFX 3 (15.8%) 3 (6.1%)

bIFX 4 (21%) 9 (18.3%)
ADA 8 (42.1%) 31 (63.2%)

VDZ 4 (21%) 6 (12.2%)

Abbreviations: CD, Crohn’s disease; IBS, irritable bowel syndrome; SD, standard deviation; IFX, infliximab; 
bIFX, infliximab biosimilar; ADA, adalimumab; VDZ, vedolizumab.

Table 2 Summary of UC Patients’ Characteristics

UC + IBS (9) UC – IBS (59) P value

Age mean ± SD (years) 47 ± 16 (21–75) 43 ± 15 (20–78) 0.46

Sex (males/females) 4/5 29/30 1

Smokers 0 (0%) 9 (15%) 0.33

Disease duration (years; median + ranges) 13 (4–25) 9 (1–30) 0.22

Extensivity of the disease p = 0.8

Proctitis 0 (0%) 0 (0%)
Left side colitis 3 (33.3%) 12 (20.3%)
Extensive colitis 6 (66.6%) 47 (79.6%)

Biologic therapy p = 0.38

IFX 2 (22.2%) 5 (8.4%)
bIFX 4 (44.4%) 16 (27.1%)

GOL 0 2 (3.4%)

VDZ 3 (33.3%) 33 (55.9%)
TOFA 0 3 (5.0%)

Abbreviations: UC, ulcerative colitis; IBS, irritable bowel syndrome; SD, standard deviation; IFX, infliximab; 
bIFX, infliximab biosimilar; GOL, golimumab; VDZ, vedolizumab; TOFA, tofacitinib.
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that smoke, are more likely to have IBS symptoms (p = 0.02), whereas no statistical significance was found in the 
subgroup of UC patients (p = 0.33).

Discussion
In clinical practice, remission of inflammatory bowel disease does not necessarily mean the absence of symptoms. IBD 
patients can still report symptoms that are of insufficient severity to be regarded as an IBD flare, but are consistent with 
irritable bowel syndrome. The primary question is whether IBD patients truly have coexisting IBS or if underlying 
inflammation is being overlooked.14 Many studies estimated the prevalence of IBS in IBD; however, initial studies used 
only clinical scores or FCP levels to define IBD remission.13 This led to the conclusion that IBS is more common in IBD 
patients than in general population. However, labeling our patient’s symptoms as IBS can postpone the decision to 
change treatment, which can later lead to poor outcome.15 Therefore, using stringent clinical, biological and endoscopic 
criteria for remission of IBD can help us avoid overestimation of IBS and underestimation of subclinical inflammation.

Firstly, our study showed that the prevalence of IBS-type symptoms in IBD patients is approximately 20%, when 
remission is defined based on clinical, laboratory and endoscopy criteria, which is significantly lower than in previous 
studies, when the only criteria for remission were clinical scores or levels of FCP.1–3,8,9 Our data concur with a systemic 
review and meta-analysis, done by Fairbrass et al, which showed that the pooled prevalence of IBS in IBD was around 
23% when endoscopic assessment was used to define remission8 This raises the question: can implement more strict 
criteria, such as achieving pathohistological and radiological remission, further reduce the observed prevalence of IBS in 
patients with IBD?

Secondly, our study confirmed that symptoms consistent with IBS are more commonly seen in patients with Crohn’s 
disease than in those with ulcerative colitis.8,16 However, it is more difficult to exclude low-grade inflammation in 
patients with CD, since Crohn’s disease can affect all layers of the intestine wall, as well as all segments of the GI tract, 
including small bowel, which for the most part is not accessible to endoscopy.14

There was no difference in demographic characteristics of IBD patients with and without IBS overall. However, when 
we compared demographic characteristics in subgroups of patients with Crohn’s disease and patients with ulcerative 
colitis, we found that patients with Crohn’s disease that report IBS symptoms are more likely to be female (77.7% (14/ 
18) vs 16.1% (5/31), p = 0.01), and they also tend to be older (48.05 vs 39.83 p < 0.01). This can be explained by the fact 
that women are more likely to experience IBS in general.17–19 Although the prevalence of IBS in general population 
decreases after the age of 50,20 our observation can be contributed to the longer duration of the inflammatory bowel 
disease in older patients.3

Hoekman et al have shown that Crohn’s disease patients with IBS are more likely to have ileal form of the disease, 
compared with CD patients without IBS1 This was not demonstrated in our study likely due to small sample size. 
Moreover, our data showed no difference in disease behaviour between Crohn’s disease patients with and without IBS 
symptoms, which is in line with previous studies.1,14

In our study, data showed no correlation between disease extensivity in patients with ulcerative colitis and presence of 
IBS symptoms, which is in concordance with previous studies.3,14,21

When it comes to smoking, overall comparison showed no statistical significance, but when we compared subgroups 
of patients with CD and UC separately, it showed that patients with Crohn’s disease that report IBS symptoms are more 
likely to smoke (p = 0.02). This data concurs with previous studies,14 and can be explained by negative effects of 
smoking on Crohn’s disease.22

Lastly, in our study IBS-type symptoms were not reported more frequently in the group of patients with previous 
surgery, which correlates with findings of Hoekman et al and Farrokhyar et al.1,9

There are, of course, limitations to this study. Our study was limited due to small sample size and likely presence of 
selection bias as we only included patients on biologic therapy, who are by definition patients with more severe and 
complicated disease. Our selection was due to the fact that these patients have tight control with regular visits, frequently 
done FCP levels and endoscopy, which allowed us to select patients in remission based on all these criteria. A formal power 
calculation was not performed, and given the relatively small sample size and low number of patients in certain subgroups, 
some analysis may have been underpowered to detect statistically significant differences. The absence of multivariate 
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analysis also represents a limitation, as it precludes adjustment for potential cofounding factors. These limitations may be 
addressed by future multicentric studies and real-world data, which would provide larger and more diverse patient 
population, as well as the possibility for evaluating independent predictors of IBS symptoms in patients with IBD. FCP 
cut off value of 250 ug/g was used to ensure comparability with previous studies, since a threshold of > 250 ug/g has been 
commonly applied in the literature for active disease.23,24 However, novel studies show that FCP levels have higher accuracy 
at predicting remission at lower thresholds,25 which could in future studies further reduce the population of patients 
considered to be in remission. Even though we applied strict criteria to define remission, there is still a possibility that 
microscopic inflammation or small bowel inflammation was missed in patients with UC and Crohn’s disease respectively. 
Further studies that would include pathohistological and radiological criteria as well, are warranted.

Conclusion
Prevalence of IBS symptoms in IBD patients varies according to how remission is defined. When using stringent clinical, 
biologic and endoscopic criteria for definition of IBD remission, the prevalence of IBS symptoms is 20%. The symptoms 
are more common in patients with Crohn’s disease than in patients with ulcerative colitis, especially in women. Also, 
Crohn’s disease patients that smoke, are more likely to have IBS symptoms. These results should be interpreted in light 
of the study limitations, including cross-sectional design and small sample size.

Abbreviations
ADA, Adalimumab;bIFX, Infliximab biosimilar; CD, Crohn’s disease; CDAI, Crohn’s disease activity index; CRP, 
C reactive protein; FCP, fecal calprotectin; GOL, Golimumab; IBD, inflammatory bowel disease; IBS, irritable bowel 
syndrome; IFX, Infliximab; SD, standard deviation; SPSS, statistical package for the social sciences; TOFA, Tofacitinib; 
UC, ulcerative colitis; VDZ, Vedolizumab.
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