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INTRODUCTION

Irritable bowel syndrome 
(IBS) is one of the most frequently 
diagnosed gastrointestinal 
disorders and is characterized 
by the presence of altered bowel 
habits and abdominal pain [1]. 
It has a prevalence of about 4.1% 
in the general population, often 
affecting younger individuals, 
predominantly women [2].

Microscopic colitis (MC) was 
first described in 1980 as a cause 
of chronic, watery, non-bloody 
diarrhea [3]. The histological 
exam is essential for diagnosing 
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ABSTRACT

Background & Aims: Irritable Bowel Syndrome (IBS) is one of the most frequently diagnosed gastrointestinal 
disease with a prevalence of 4.1% in the general population. It is diagnosed using the Rome IV criteria. 
Microscopic colitis (MC), collagenous/lymphocytic colitis is a cause of chronic, watery, non-bloody diarrhea. 
It is a real challenge to diagnose MC in patients with IBS. The aims of the study were to determine the 
prevalence of MC in patients initially diagnosed with IBS, as well as to correlate fecal calprotectin levels with 
the endoscopic findings and microscopic inflammation in MC.
Methods: This is a retrospective study conducted in a single tertiary center with over 89 IBS patients for a 
period of 4 years. The patients included were patients diagnosed with IBS predominant diarrhea (IBS-D) and 
mixed IBS (IBS-M) using the Rome IV criteria. Total colonoscopy was performed in these patients, multiple 
biopsies being taken and calprotectin levels were measured. 
Results: Out of a total of 89 IBS-D patients, 58 patients (65.2%) had no microscopic lesions, 12 patients (13.5%) 
had diverticular disease, 9 patients (10.1%) had non-specific chronic inflammation of the colon mucosa and 
10 patients (11.2%) were diagnosed with MC. The calprotectin levels ranged from 49 μg/g to 213 μg/g. Of 
a total of 10 patients diagnosed with MC, 6 (60%) of them had calprotectin levels <100 μg/g and 4 (40%) 
had calprotectin levels >100 μg/g. The fecal calprotectin levels were higher in patients diagnosed with MC 
compared to those who had no microscopic lesions at the histological exam and it was also correlated with 
the grade of colonic microscopic inflammation. 
Conclusions: Microscopic colitis is less familiar to physicians and can be clinically misdiagnosed as IBS-D. 
An early and correct diagnosis is important for an accurate therapy.

Key words: collagenous colitis − lymphocytic colitis − irritable bowel syndrome − calprotectin -diagnosis.

Abbreviations: CC: collagenous colitis; IBS:: irritable bowel syndrome; IBS-D: IBS predominant diarrhea; 
IBS-M: mixed IBS; LC: lymphocytic colitis. 

microscopic colitis [4, 5]. The classification of microscopic 
colitis includes collagenous colitis (CC) and lymphocytic 
colitis (LC). Inflammation in the lamina propria is present on 
the entire colon in both types of MC [6, 7]. Studies in North 
America and Europe reported the incidence of MC from 1 
to 25/100.000 person-years, but recent studies reported a 
incidence up to 46-49/100.000 person-years [3]. Reporting 
higher incidence must be the consequence of the greater 
awareness and of the ageing population, being more frequent 
in older individuals (> 50 years) [4].  Almost 10% of the non-
bloody diarrheas are caused by MC [8]. 

Microscopic colitis if often misdiagnosed as IBS. Around 
1/3-1/2 of the patients diagnosed with MC have symptom 
criteria for IBS and around 10% have diagnostic criteria for 
IBS [9]. Clinical history may help to differentiate MC from 
IBS. Microscopic colitis is more frequent in patients over 50 
years and the diarrhea is often watery and non-bloody, leading 
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to urgency and fecal incontinence. Moreover, weight loss and 
autoimmune diseases can be associated with MC [10].  It is 
expected that some of the patients diagnosed by Rome IV 
criteria for IBS may in fact have MC and making a prompt 
diagnosis of MC has important management implications 
because treatment options are quite different [11, 12]. Table I 
displays the clinical differences between IBS and MC.

recorded clinical, biological and endoscopic aspects and also 
demographic data. The data were processed using Microsoft 
Excel 2016 and for the statistical analysis of the data we used 
IBM SPSS Statistics v28. The statistical methods we used for 
data analysis are represented by the chi-square test and the 
Pearson correlation.

RESULTS

In the study were included 274 patients with IBS. 176 with 
IBS-C, 98 patients (IBS-D and IBS-M) remained included, 89 
patients with IBS-D (IBS with diarrhea) and 9 with IBS-M 
(IBS mixed type). In the cohort of IBS patients (IBS-D and 
IBS-M) 34 (43%) were males and the average age was 57.9 
years.

Colonoscopy was performed in 89 patients (9 patients 
refused the colonoscopy). Fifty-eight (65.2%) patients had no 
microscopic lesions, 12 (13.5%) patients had diverticular disease, 
9 (10.1%) patients had non-specific chronic inflammation of 
the colon mucosa and 10 patients (11.2%) were diagnosed with 
microscopic colitis. 

Ten of the patients had microscopic lesions that were 
suggestive for MC. In this cohort, the mean age was 65.6 years; 
6 persons were females. Eight (80%) of them were diagnosed 
with LC and two (20%) of them were diagnosed with CC. 
All the patients diagnosed with MC were initially diagnosed 
with diarrhea predominant irritable bowel syndrome (IBS-D) 
and none of them with IBS-M. In our study, the levels of fecal 
calprotectin were measured in patients diagnosed with MC. 
The calprotectin levels ranged from 49 μg/g to 213 μg/g, with a 
mean of 124.1 μg/g and a median of 112.5 μg/g, 92.75 μg/g and 
159 μg/g represent the 25th and 75th percentile values (Fig. 1). 
Of a total of 10 patients diagnosed with MC, 6 (60%) of them 
had calprotectin levels >100 μg/g and 4 (40%) had calprotectin 
levels <100 μg/g. 

We randomly selected 10 patients diagnosed with IBS-D 
and IBS-M from the group of patients with no macroscopic or 
microscopic lesions detected at colonoscopy and measured the 
fecal calprotectin levels. The levels ranged from 15 μg/g to 56 
μg/g with a mean of 32.2 μg/g and a median of 30.5 μg/g, 18.5 
μg/g and 44.5 μg/g represent the 25th and 75th percentile values 
(Fig. 1). The standard deviation (SD) for the fecal calprotectin 
levels in the MC group was 47.83 μg/g and for the IBS group 
was 14.03 μg/g.

Table I. Clinical differences between irritable bowel syndrome (IBS) and 
microscopic colitis (MC)

Clinical history IBS MC

Age of first occurrence < 50 years >50 years

Stool consistency Variable watery

Abdominal pain Mandatory variable

Nocturnal diarrhea Unlikely probable

Incomplete bowel evacuation Common unlikely

Weight loss Rare common

Faecal incontinence Rare Common

Bloating Common Rare

Autoimmune diseases Rare Common

The treatment for MC is focused on eliminating the risk 
factors, such as smoking, proton pumps inhibitors (PPIs), 
nonsteroidal anti-inflammatories (NSAIDs), H2 receptor 
antagonists, selective serotonin reuptake inhibitors (SSRI) 
and statins [13]. Treatment guidelines recommend using 
budesonide for symptomatic MC in order to induce and 
maintain the remission with a rate of clinical remission and 
histological improvement of 81% [14, 15]. 

Differential diagnosis of MC can be made with: IBS-D, 
inflammatory bowel disease (IBD), celiac disease, ischemic 
colitis, infectious colitis, small intestinal bacterial overgrowth, 
hyperthyroidism/thyreotoxicosis, laxative abuse, bile acids 
malabsorption [16]. Microscopic colitis is often associated 
with other conditions such as celiac disease, type 1 diabetes 
mellitus, autoimmune thyroiditis and oligoarticular arthritis 
[17], with a stronger correlation between autoimmune 
conditions and CC. 

The objectives of our study were to evaluate the prevalence 
of MC in patients with an initial diagnosis of IBS and also the 
prevalence of LC or CC in patients diagnosed with MC. Our 
secondary aim was to measure calprotectin levels in patients 
diagnosed with MC, IBS-D and IBS-M that performed 
colonoscopy, in order to check if there is a correlation 
between fecal calprotectin levels, the existence and the grade 
of microscopic inflammation. 

METHODS

This is a retrospective study conducted in a single tertiary 
center over a period of 4 years. The patients included were 
patients diagnosed with IBS using the Rome IV criteria. 
Patients with IBS-C, IBD, colon cancer or colonic diverticular 
disease were excluded. Colonoscopy was performed and 
multiple biopsies were taken from the entire colon, histological 
exams were performed and also calprotectin levels were 
measured. We reviewed the medical charts of the patients and Fig. 1. Fecal calprotectin levels in patients with MC and IBS
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We also wanted to check if there was any correlation 
between the levels of fecal calprotectin and the endoscopic 
findings (MC/IBS). We performed a Chi-square test using the 
fecal calprotectin levels of the patients diagnosed with MC and 
the group of 10 patients diagnosed with IBS-D or IBS-M with 
no endoscopic lesions. 

The chi-square statistic with Yates correction was 9.8; the 
p-value was 0.0017. The correlation between the level of fecal 
calprotectin and the endoscopic findings (MC, no endoscopic 
lesions - IBS) was statistically significant.

We also correlated the fecal calprotectin levels with the 
grade of microscopic inflammation in patients diagnosed 
with MC using Pearson correlation. The Pearson correlation 
coefficient was 0.736. It showed a strong positive relationship 
between the two variables and the correlation was also 
statistically significant, the Sig (2-tailed) p-value was 0.015.

DISCUSSION

Diarrhea predominant IBS is a relatively widespread 
gastrointestinal disorder and frequently physicians miss the 
diagnosis of MC labelling it as IBS-D, because MC is rare. 
However, some studies report higher frequency of MC. In some 
European countries, the incidence rate of MC has surpassed 
the incidence rate of ulcerative colitis and Crohn’s disease [18]. 
A meta-analysis calculated a pooled prevalence for MC in 
patients with IBS-D of 8.3% (95%CI: 3.5%–15.0%), but there 
was a significant heterogeneity between studies [19]. In our 
study the prevalence of MC in patients considered as having 
IBS-D was 11.2%, a value that is included in the 95%CI of the 
meta-analysis, so our results were concordant with the results 
found in literature.

A meta-analysis of 25 studies calculated the prevalence for 
lymphocytic colitis and collagenous colitis. The prevalence  
of LC was 63.05 cases per 100,000 person-years and the 
prevalence of CC was 49.21 cases per 100,000 person-years. 
The prevalence of LC surpasses the one of CC [20]. This aspect 
is also found in our study. Of a total of 10 patients diagnosed 
with MC, 8 (80%) of them were diagnosed with LC and only 
2 (20%) of them were diagnosed with CC.

Fecal calprotectin is not considered to be useful as a 
marker of activity/inflammation in MC, but active MC is 
often associated with high levels of fecal calprotectin. A study 
conducted in Spain that included 94 patients, 30 of them 
diagnosed with MC had the purpose to quantify the usefulness 
of calprotectin as a biomarker in MC. The predefined cut-off 
value for calprotectin used in this study was 50 μg/g and the 
mean value of calprotectin was 175 μg/g. 67% of the patients 
had calprotectin levels over 100 μg/g [21]. In our study 9 
patients diagnosed with MC had levels of fecal calprotectin 
over 50 μg/g, the mean value was 124.1 μg/g and also 60% of 
the patients diagnosed with MC had levels of calprotectin over 
100 μg/g. The results of our study are similar with the ones 
found in the literature.

Despite the fact that in our study the grade of colonic 
inflammation was strongly correlated with fecal calprotectin 
levels, the studies that evaluated this correlation have been 
conflicting. There are studies that suggested that fecal 
calprotectin can be used in order to monitor the activity of 

MC [22] and some of them concluded that fecal calprotectin 
can be a potential marker in differentiating active MC from 
IBS-D but further research is needed [23].

In our study, there is a correlation between the level of 
fecal calprotectin and the microscopic findings. Normal fecal 
calprotectin levels were associated with IBS-D or IBS-M and 
no endoscopic lesions and higher calprotectin levels were 
associated with the presence of MC.

We used as a cut-off for fecal calprotectin the value of 50 
μg/g. This confirms what previous studies have showed, that 
fecal calprotectin is associated with inflammation. A normal 
level is much more likely to suggest the presence of IBS [24], 
and as we have shown before higher levels of fecal calprotectin 
is associated with MC and moreover, also with the grade of 
microscopical inflammation in MC.

CONCLUSIONS

Microscopic colitis can be easily misdiagnosed as IBS. 
The prevalence of MC in patients initially diagnosed with IBS 
was 11.2% in our study. The prevalence of LC surpassed the 
prevalence of CC. Fecal calprotectin levels were elevated in 
patients with MC compared to patients diagnosed with IBS 
and it turned out to be useful for the differential diagnosis. The 
fecal calprotectin level was also correlated with the grade of 
microscopic inflammation, and it can also be used to monitor 
the activity of MC. Additional research is needed to study 
these conclusions on a larger group of patients.

Conflicts of interest: None to declare.

Authors’ contribution: F.R. conceived the study. F.R., R.L.C, L.M. 
collected, analyzed the data and drafted the manuscript. D.C.L. 
performed the statistical analysis. D.L.D. thoroughly revised the 
manuscript. All authors read and approved the final version of the 
manuscript.

REFERENCES

 1. Patel N, Shackelford K. Irritable Bowel Syndrome. [Updated 2021 Jul 
10]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 
2021 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/
NBK534810/  

 2. Sperber AD, Bangdiwala SI, Drossman DA, et al. Worldwide Prevalence 
and Burden of Functional Gastrointestinal Disorders, Results of Rome 
Foundation Global Study. Gastroenterology 2021;160:99-114.e3. 
doi:10.1053/j.gastro.2020.04.014 

 3. Marigliano B, Internullo M, Scuro L, et al. Microscopic colitis, a 
forgotten condition: a clinical case and review of the literature. 
Eur Rev Med Pharmacol Sci 2022;26:7493-7497. doi:10.26355/
eurrev_202210_30019

 4. Münch A, Sanders DS, Molloy-Bland M, Hungin APS. Undiagnosed 
microscopic colitis: a hidden cause of chronic diarrhoea and a frequently 
missed treatment opportunity. Frontline Gastroenterol 2019;11:228-
234. doi:10.1136/flgastro-2019-101227

 5. Fedor I, Zold E, Barta Z. Microscopic colitis in older adults: 
impact, diagnosis, and management. Ther Adv Chronic Dis 
2022;13:20406223221102821. doi:10.1177/20406223221102821

https://www.ncbi.nlm.nih.gov/books/NBK534810/
https://www.ncbi.nlm.nih.gov/books/NBK534810/
https://dx.doi.org/10.1053/j.gastro.2020.04.014
https://dx.doi.org/10.26355/eurrev_202210_30019
https://dx.doi.org/10.26355/eurrev_202210_30019
https://dx.doi.org/10.1136/flgastro-2019-101227
https://dx.doi.org/10.1177/20406223221102821


472 Rusu et al.

J Gastrointestin Liver Dis, December 2023 Vol. 32 No 4: 469-472

 6. Langner C, Aust D, Ensari A, et al. Working Group of Digestive 
Diseases of the European Society of Pathology (ESP) and the European 
Microscopic Colitis Group (EMCG). Histology of microscopic colitis-
review with a practical approach for pathologists. Histopathology 
2015;66:613-626. doi:10.1111/his.12592

 7. Bjørnbak C, Engel PJ, Nielsen PL, Munck LK. Microscopic colitis: 
clinical findings, topography and persistence of histopathological 
subgroups. Aliment Pharmacol Ther 2011;34:1225-1234. doi:10.1111/
j.1365-2036.2011.04865.x

 8. Olesen M, Eriksson S, Bohr J, Järnerot G, Tysk C. Microscopic colitis: 
a common diarrhoeal disease. An epidemiological study in Orebro, 
Sweden, 1993-1998. Gut 2004;53:346-350. doi:10.1136/gut.2003.014431 

 9. Guagnozzi D, Arias Á, Lucendo AJ. Systematic review with meta-
analysis: diagnostic overlap of microscopic colitis and functional bowel 
disorders. Aliment Pharmacol Ther 2016;43:851–862. doi:10.1111/
apt.13573

 10. Münch A, Aust D, Bohr J, et al; European Microscopic Colitis Group 
(EMCG). Microscopic colitis: Current status, present and future 
challenges: statements of the European Microscopic Colitis Group. J 
Crohns Colitis 2012;6:932-945. doi:10.1016/j.crohns.2012.05.014

 11. Chey WD, Kurlander J, Eswaran S. Irritable bowel syndrome: a clinical 
review. JAMA 2015;313:949-958. doi:10.1001/jama.2015.0954

 12. Hilpüsch F, Johnsen PH, Goll R, Valle PC, Sørbye SW, Abelsen B. 
Microscopic colitis: a missed diagnosis among patients with moderate 
to severe irritable bowel syndrome. Scand J Gastroenterol 2017;52:173-
177. doi:10.1080/00365521.2016.1242025 

 13. Verhaegh BP, de Vries F, Masclee AA, et al. High risk of drug-induced 
microscopic colitis with concomitant use of NSAIDs and proton pump 
inhibitors. Aliment Pharmacol Ther 2016;43:1004-1013. doi:10.1111/
apt.13583 

 14. Miehlke S, Guagnozzi D, Zabana Y, et al. European guidelines on 
microscopic colitis: United European Gastroenterology (UEG ) 
and European Microscopic Colitis Group (EMCG ) statements and 

recommendations. United European Gastroenterol J 2021;9:13-37. 
doi:10.1177/2050640620951905

 15. Nielsen OH, Fernandez-Banares F, Sato T, Pardi DS. Microscopic 
colitis: Etiopathology, diagnosis, and rational management. Elife 
2022;11:e79397. doi:10.7554/eLife.79397

 16. Dietrich CF. Microscopic (lymphocytic and collagenous) colitis: Clinical 
manifestations, diagnosis, and management. Dietrich CF. Microscopic 
(lymphocytic and collagenous) colitis: Clinical manifestations, 
diagnosis, and management. Post TW, ed. UpToDate. Waltham, MA: 
UpToDate Inc. http://www.uptodate.com.  (Accessed on July, 2022.)

 17. Kao KT, Pedraza BA, McClune AC, et al. Microscopic colitis: a large 
retrospective analysis from a health maintenance organization experience. 
World J Gastroenterol 2009;15:3122-3127. doi:10.3748/wjg.15.3122

 18. Münch A. Mistakes in microscopic colitis and how to avoid them. UEG 
Education 2021;21:10–13.

 19. Kamp EJ, Kane JS, Ford AC. Irritable bowel syndrome and microscopic 
colitis: a systematic review and meta-analysis. Clin Gastroenterol 
Hepatol 2016;14:659–668. doi:10.1016/j.cgh.2015.09.031

 20. Tong J, Zheng Q, Zhang C, Lo R, Shen J, Ran Z. Incidence, prevalence, 
and temporal trends of microscopic colitis: a systematic review and meta-
analysis. Am J Gastroenterol 2015;110:265-276. doi:10.1038/ajg.2014.431 

 21. Batista L, Ruiz L, Ferrer C, et al. Usefulness of fecal calprotectin 
as a biomarker of microscopic colitis in a cohort of patients with 
chronic watery diarrhoea of functional characteristics. Dig Liver Dis 
2019;51:1646-1651. doi:10.1016/j.dld.2019.07.002 

 22. Fărcaş RA, Grad S, Dumitraşcu DL. Microscopic colitis: an update. 
Med Pharm Rep 2022;95:370-376. doi:10.15386/mpr-2389 

 23. Von Arnim U, Wex T, Ganzert C, Schulz C, Malfertheiner P. Fecal 
calprotectin: a marker for clinical differentiation of microscopic colitis 
and irritable bowel syndrome. Clin Exp Gastroenterol 2016;9:97-103. 
doi:10.2147/CEG.S97701

 24. Bjarnason I. The Use of Fecal Calprotectin in Inflammatory Bowel 
Disease. Gastroenterol Hepatol (N Y) 2017;13:53-56. 

https://dx.doi.org/10.1111/his.12592
https://dx.doi.org/10.1111/j.1365-2036.2011.04865.x
https://dx.doi.org/10.1111/j.1365-2036.2011.04865.x
https://dx.doi.org/10.1136/gut.2003.014431
https://dx.doi.org/10.1136/gut.2003.014431
https://dx.doi.org/10.1136/gut.2003.014431
https://dx.doi.org/10.1016/j.crohns.2012.05.014
https://dx.doi.org/10.1001/jama.2015.0954
https://dx.doi.org/10.1080/00365521.2016.1242025
https://dx.doi.org/10.1111/apt.13583
https://dx.doi.org/10.1111/apt.13583
https://dx.doi.org/10.1177/2050640620951905
https://dx.doi.org/10.7554/eLife.79397
http://www.uptodate.com
https://dx.doi.org/10.3748/wjg.15.3122
https://dx.doi.org/10.1016/j.cgh.2015.09.031
https://dx.doi.org/10.1038/ajg.2014.431
https://dx.doi.org/10.1016/j.dld.2019.07.002
https://dx.doi.org/10.15386/mpr-2389
https://dx.doi.org/10.2147/CEG.S97701

