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ABSTRACT

Background: Microscopic colitis has now emerged as a 
common cause of chronic diarrhoea, but its aetiology remains 
unknown. Some studies suggest that commonly prescribed drugs 
and other additional risk factors may be triggers. 

Aims: To evaluate the effects of drug intake and other risk 
factors on microscopic colitis patients.

Methods: A prospective, case-control study with all consecutive 
adult patients referred to the Hospital General de Tomelloso (Ciudad 
Real, Spain) for chronic watery diarrhoea (from 2008 to 2011) 
was performed. Microscopic colitis was diagnosed following the 
commonly accepted histopathological criteria. 

Results: 46 consecutive new cases of microscopic colitis and 
317 chronic diarrhoea controls were recruited. Five independent 
risk factors significantly associated with microscopic colitis were 
identified: Abdominal pain (OR 3.25; 95%CI, 1.49-7.08), weight 
loss (OR 2.67; 95%CI, 1.16-6.15), celiac disease (OR 15.3; 
95%CI, 3.70-63.5), topiramate intake (OR 13.6; 95%CI, 1.84-
100.8), and older age at diagnosis (OR 1 year increase 1.022; 
95%CI, 1.002-1.042). Use of non-steroidal anti-inflammatory 
drugs was associated with microscopic colitis in the subgroup of 
patients who fulfilled irritable bowel syndrome criteria (38.5% vs. 
10.8%; p < 0.017). 

Conclusions: Microscopic colitis is associated with autoimmune 
disease, an increased age at diagnosis, topiramate intake and only 
in a sub-group of irritable bowel disease patients with non-steroidal 
anti-inflammatory drugs. 

Key words: Microscopic colitis. Drug intake. Irritable bowel 
syndrome. Chronic diarrhoea.

INTRODUCTION

Microscopic colitis (MC) is a term used to identify a group 
of chronic inflammatory bowel disorders characterised by 
chronic or recurrent watery diarrhoea in the absence of abnor-
mal radiological examinations, with normal or near-normal 
endoscopic appearance, and specific microscopic abnormal-

ities in colonic biopsies (1-3). The disorder comprises two 
mayor subtypes: lymphocytic colitis (LC) and collagenous 
colitis (CC), which are clinically indistinguishable, but which 
present different histopathological features (4,5). Although 
several variants of these two conditions have been reported, 
they are probably not specific entities (6). 

Both the incidence and prevalence of MC have increased 
over time. Once considered a rare disease (7), MC is now 
common, with a high incidence and a very high prevalence 
(8-16). Nevertheless, its etiology remains unknown. Com-
monly held theories propose that environmental factors 
such as infection, toxins, or drugs may induce an abnor-
mal activation of the immune response to luminal anti-
gens, which in turn leads to inflammation of the colonic 
mucosa (7). Drug consumption has been considered an 
environmental risk factor implicated as a causative or 
triggering agent of MC. Indeed, significant associations 
were  reported between MC and certain drugs, including 
non-steroidal anti-inflammatory drugs (NSAIDs), pro-
ton pump inhibitors (PPIs), selective serotonin re-uptake 
inhibitors (SSRIs), beta blockers, statins, and bisphospho-
nates, although various studies gave conflicting results 
(17-26). The possible causative nature of these associa-
tions is a matter of ongoing discussion and research. The 
drugs and their metabolites can affect the colon directly, 
either through their pharmacological activity or through 
idiosyncratic hypersensitivity reactions they cause in the 
colonic mucosa, or indirectly by altering the colonization 
of gastrointestinal organisms (6). Several drugs thought 
to be associated with MC are also known to be associated 
with the development of chronic or recurrent diarrhoea 
as a side effect (27), further confusing the possible causal 
role of drugs in the development of the disease. Whereas 
retrospective data show a significant association in some 
studies, prospective data is still lacking.

In order to shed light on this issue, this study aims to 
evaluate the prevalence of drug intake and other risk fac-
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tors in patients with LC and CC compared to a control 
group of patients with chronic or recurrent diarrhoea.

PATIENTS AND METHODS 

Study setting

We performed a prospective, single-centre, case-control study 
with all consecutive adult patients referred to the Department of 
Gastroenterology at the Hospital General de Tomelloso (located in 
central Spain in the autonomous region of Castilla-La Mancha) for 
chronic or recurrent watery diarrhoea (defined by persistent symp-
toms lasting over 1 month) between April 2008 and December 2011. 
A complete colonoscopy carried out under conscious sedation was 
performed on all patients, reaching the cecum in all cases. At least 
two biopsy samples were obtained with the aid of a standard, open-
type endoscopic biopsy forceps in each of the following colonic 
sections: a) Cecum and/or ascending colon; b) transverse colon; and 
c) descending and sigmoid colon.  Biopsies were fixed separately in 
4% formalin and routinely processed. The colonic biopsy specimens 
were stained with haematoxylin-eosin. 

All patients with stool samples testing positive for ova, parasites, 
Clostridium difficile toxin, Salmonella spp, Shigella spp, Campy-
lobacter, or Yersinia were excluded, as were those with a previous 
diagnosis of celiac disease (CD), inflammatory bowel disease (IBD), 
or any other known intestinal disease. Patients with a positive serol-
ogy for human immunodeficiency virus were also excluded from the 
study, as were patients who had undergone previous gastrointestinal 
or colonic surgery (except appendectomy or cholecystectomy). In 
addition, we excluded women who were pregnant or breast-feeding 
at the moment of clinical evaluation.

Case and control group definitions

We identified consecutive cases of adult patients with a new 
diagnosis of LC or CC as confirmed through colonic biopsies. 
Differential diagnoses of CC versus LC were made by an expert 
pathologist based on histopathological criteria. CC was defined by: 
A diffusely distributed and thickened sub-epithelial collagen layer 
(> 10 µm), epithelial damage such as flattening and detachment, 
inflammation in the lamina propria with mainly mononuclear cells, 
and an increased number of intraepithelial lymphocytes (IEL). In 
particular, cases of CC were identified by measuring the sub-epi-
thelial collagen layer after van Gieson staining with the aid of an 
ocular micrometer in a representative and well-orientated section 
of the mucosa, where three adjacent crypts were cut vertically, 
extending all the way down to the muscularis mucosa. In doubt-
ful cases, Masson Trichrome staining was carried out to optimally 
assess the existence of a collagen layer. LC was defined by: IEL > 
20 per 100 surface epithelial cells (28), epithelial damage such as 
flattening and mucin depletion, inflammation in the lamina propria 
with mainly mononuclear cells, and a sub-epithelial collagen layer 
< 10 µm. LC cases were identified by counting IEL. The number of 
IEL per 100 epithelial cells was calculated by counting the number 
per 300 epithelial cells divided by three. Only the surface epitheli-
um was examined, avoiding areas overlying lymph follicles in the 
lamina propria. Counting was performed on at least two biopsy 

samples from different sections of the colon and the mean number 
for each patient was recorded. Counting of IEL was performed in 
sections stained with haematoxylin-eosin; in those cases in which 
the IEL count resulted not conclusive, CD3 immunohistochemistry 
staining was used. The severity of epithelial cell damage as well 
as inflammation of the lamina propria were estimated. Occasional 
crypt abscesses, cryptitis, crypt distortions, or neutrophil leucocytes 
in the lamina propria were allowed (19,20). 

We selected a concurrent control group composed of all consec-
utive adult patients with watery chronic or recurrent diarrhoea who 
presented both a normal colonoscopy and normal histopathology in 
colon biopsies (≤ 5 IEL/100). We studied the prevalence of CD in all 
patients by determining serological CD-related antibodies (immuno-
globulin A [IgA] tissue transglutaminase antibodies and total IgA) 
and by assessing histopathological features in duodenal biopsies (on 
at least six biopsy samples from the duodenal bulb and second/third 
duodenum segments) according to both the Marsh classification (28) 
and the new simplified Corazza classification (30). Where necessary, 
genetic markers (haplotype HLA) and rechallenge protocol after a 
gluten free diet were also carried out.

Clinical data

A detailed medical history was perform in each patient, including 
clinical data, family history of chronic intestinal disease (CD, IBD, 
colorectal cancer, or cancer in any other part of the intestinal tract), 
lifestyle factors (smoking was divided into three categories: Cur-
rent smoker, former smoker, and non-smoker), concomitant chronic 
diseases, and complete chronic or frequent drug intake (defined as 
more than 3 days/week) up to 3 months before carrying out the colo-
noscopy (18). All drugs were recorded separately and analysed. The 
type of symptoms and the appearance of anaemia and/or increased 
inflammatory markers were also noted. Every MC and control 
patient was classified into two groups according with they met or 
not the Rome III criteria (31) for a diagnosis of diarrhoea-dominant 
irritable bowel syndrome (IBS) or functional chronic diarrhoea with-
out the appearance of “alarm symptoms”, including age ≥ 50 years 
old. The “alarm symptoms” considered were as follows: unexplained 
weight loss (>10 lbs over 6 months), fever, significant gastrointesti-
nal bleeding (a spotting of red blood on the toilet tissue after a bowel 
movement was not considered to be an alarm symptom), increased 
inflammatory markers, presence of iron deficiency anaemia, and/or 
those patients who reported a family history of a first degree relative 
with colon cancer, CD, or IBD. In patients with a diagnosis of CC 
or LC, the date of diagnosis was defined as the date on which the 
colonoscopy was performed.

Data analysis and ethics

Results were expressed as mean plus standard deviation (quan-
titative variables) or as percentages (qualitative variables). The dif-
ferences in clinical characteristics depending on age group were 
explored with the aid of the chi-square test (categorical variables) 
and an analysis of variance (quantitative variables). When appro-
priate, nonparametric tests were used, namely Fisher’s exact test 
and the Mann-Whitney test. Values of p < 0.05 were considered to 
be statistically significant. Associations with MC were estimated as 
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Odds Ratios (OR) and 95% confidence intervals (95%CI). Associa-
tions were adjusted by means of logistic regression.

The study was conducted in accordance with the principles 
of the Declaration of Helsinki and approved by the institutional 
review board of our hospital. Informed consent was obtained from 
all patients. 

RESULTS

Patient characteristics 

Data on the characteristics of both the MC patients and 
the control group are given in table I. During the study 
period, 46 consecutive new cases of MC (25 females and 
21 males) were included (4 with CC and 42 with LC). 
For evaluating the characteristics of patients with MC, we 
considered them to be a single group since the number of 
patients with CC (4) was too small to be compared with 
that of LC patients (42). The mean age at diagnosis of MC 
was 50.2 ± 20.2 years, with 10.9% (5/46) of the subjects 
being over 70 years old and 17.4% (8/46) under the age of 
30. Mucosal appearance in colonoscopies was normal in all 
patients with a diagnosis of MC. With regard to the extent 
of colonic involvement, 28% of MC patients only had one 
section affected in the right colon while the remaining 
subjects presented more diffuse involvement affecting all 
colonic segments. Associated symptoms were observed in 
52.2% (24/46) of MC patients, with a higher prevalence 
of abdominal pain and weight loss. Increasing values of 
inflammatory markers were present in only 8.7% (4/46) 
of MC patients; even fewer 6.5% (3/46) showed signs of 
iron deficiency anaemia. CD was observed in 13% (6/46) 
of patients with MC. 

The control group consisted of 317 patients (196 female 
and 121 male; median age: 48.6 ± 17.8 years) consecu-
tively diagnosed with chronic or recurrent diarrhoea. 
There were no significant differences in median age, sex, 
cases fulfilling the Rome III criteria for diarrhoea-domi-

nant IBS, or associated symptoms between the case and 
control groups except for the presence of abdominal pain 
and weight loss, which was significantly associated with a 
diagnosis of MC compared to controls (34.8% vs. 14.5%, 
p < 0.05 and 26.1% vs. 10.4%, p < 0.05, respectively). We 
observed only 3.8% (12/317) patients in the control group 
fulfilling the Rome III criteria for functional chronic diar-
rhoea without observing any patients in the MC group. No 
statistically significant differences were observed between 
the MC and control groups with respect to any other asso-
ciated symptoms. 

The data on different risk factors for MC evaluated in 
the study are shown in table II. We found that the presence 
of autoimmune diseases (19.6% vs. 9.8%, p < 0.05), par-
ticularly CD, was significantly more frequent in patients 
diagnosed with MC as compared to the control group 
(13% vs. 1.3%, p<0.05) (Table II). The presence of CD 
was observed in 13% (6/46) of patients with MC and all 
patients presented a LC type associated. All celiac patients 
showed the presence of HLA-DQ2 and/or HLA-DQ8 and 
the absence of negative IgA tissue transglutaminase anti-
body serum levels without IgA deficiency. According to 
the Marsh classification and the new simplified classifi-
cation, we identified five patients with Marsh I-II/Stage A 
and one patient with Marsh 3a-3b/Stage B1. All patients 
presented a normalization of duodenal mucosal biop-
sies after six month with gluten-free diet and subsequent 
reappearance of the lesions in the duodenal mucosa after 
gluten-diet reintroduction during 6 months. In the control 
group, 1.3% of patients had CD (4/317), with all patients 
presenting HLA-DQ2 and/or DQ8 and negative IgA tis-
sue transglutaminase antibody serum levels without IgA 
deficiency. We found three patients with Stage A and one 
patient with Stage B1. 

The presence of comorbidities was not significantly 
associated with MC when compared to the control group; 
smoking was likewise not a significant factor (considering 
smokers at the time of diagnosis, non-smokers, and former 
smokers) (Table II). 

Table I. Characteristics of cases and controls included in the study 

Characteristics
Microscopic colitis  

(n = 46)
Control group  

(n = 317)
OR

(95% CI)
p

Age 50.2 ± 20.2 48.6 ± 17.8 1.005 (0.988 to 1.022)# 0.59

Sex (males) 21 (45.7%) 121 (38.2%) 1.36 (0.73 to 2.54) 0.33

Abdominal pain 16 (34.8%) 46 (14.5%) 3.14 (1.59 to 6.22) 0.001*

Weight loss 12 (26.1%) 33 (10.4%) 3.04 (1.43 to 6.43) 0.003*

Fever 0 (0%) 3 (0.9%) 0 > 0.99

Increased inflammatory markers 4 (8.7%) 11 (3.5%) 2.65 (0.81 to 80.7) 0.11

Anaemia 3 (6.5%) 12 (3.8%) 1.77 (0.48 to 6.54) 0.42

Fulfilled Roma III criteria for irritable bowel syndrome 13 (28.3%) 111 (35%) 0.73 (0.37 to 1.45) 0.37

#OR for a 1 year increase; *Significant.
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Drug consumption

The majority of patients had been prescribed at least 
one medication during the year prior to the colonoscopy 
(71.7% in the MC group and 67.8% in the control group, p 
= not significant), with the same average number of daily 
drugs consumed in the MC and control groups. Analysing 
all medications separately, we found no difference in drug 
intake between the MC and control groups except in the 
case of topiramate, which was consumed more frequently 
in MC patients (6.5% in the MC vs. 0.6% in the control 
group, p = 0.016) (Table II). It is important to empha-
size that all patients with MC who were taking topiramate 
were under 30 years of age (median age: 21 years; range: 
24-19) with a main indication for topiramate intake of 
bipolar disorder, migraines or epilepsy. The percentage 
of NSAIDs prescribed during the same time period was 
similar between the two groups (17.4% vs. 10.4%, respec-
tively), but when the sub-group of patients who fulfilled 
the Rome III criteria was analysed separately, we observed 
a significant association between the intake of NSAIDs and 
MC patients as compared to the control group (38.5% vs. 
10.8%, p < 0.017). The same association was documented 
among the subgroup of patients aged < 50 years old (20.8% 
in MC vs. 8.9% in controls) compared to those ≥ 50 years 
old (13.6% in MC vs. 12.2% in controls). The majority 
of patients in the first group (85%) fulfilled Rome-III cri-
teria for diarrhoea-dominant IBS. The main indications 

in young patients for NSAIDs intake were migraine and 
chronic arthropathy without inflammatory characteristics. 
Considering the sub-group of patients under 50, a signifi-
cant association between NSAIDs and MC was confirmed. 
There was also a higher prevalence of metamizol intake 
in the MC group, but the difference was not statistically 
significant (50% vs. 23.3%, p = 0.12) (Table III). PPIs and 
SSRIs were used by 40.4% and 13.6% of MC patients, 
and 47.8% and 10.9% of the controls, respectively, with 
no statistical differences between the two groups. In par-
ticular, considering the different types of PPIs prescribed, 
only a higher intake of lansoprazole was observed in MC 
patients compared to controls, but this difference did not 
reach statistical significance (9.1% vs. 5.5%, p = 0.72). 

The final logistic regression model revealed five inde-
pendent risk factors for MC: Associated presenting symp-
toms (such as abdominal pain and weight loss), CD, topi-
ramate intake, and increased age at diagnosis (Table IV). 
It is important to highlight that the association between 
age and MC was more marked in patients over 75 as com-
pared with younger patients (adjusted OR: 4.50; 95% CI, 
1.76-11.5).

DISCUSSION

While the exact aetiology of MC remains unknown, 
leading models of its pathogenesis point to an immune or 

Table II. Risk factors and drug intake in cases and controls included in the study

Characteristics Microscopic colitis (n = 46) Control group (n = 317) OR (95% CI) p

Smoking:  
 Current
 Non
 Former

13 (28.3%)
31 (67.4%)
2 (4.3%)

82 (25.9%)
218 (68.8%)

17 (5.4%)

1 (ref)
0.90 (0.45 to 1.80)
0.74 (0.15 to 3.59)

0.92

Comorbidities 34 (73.9%) 202 (63.7%) 1.61 (0.80 to 3.24) 0.18

Autoimmune disease:
 Celiac disease
 Thyroid disease

9 (19.6%)
6 (13%)
3 (6.5%)

31 (9.8%)
4 (1.3%)

14 (4.4%)

2.24 (0.99 to 5.08)
11.74 (3.18 to 43.38)

1.51 (0.42 to 5.47)

0.048*
< 0.001*

0.46

Drug intake: 33 (71.7%) 215 (67.8%) 1.20 (0.61 to 2.39) 0.59

 NSAIDs 8 (17.4%) 33 (10.4%) 1.81 (0.78 to 4.21) 0.12

 Aspirin 2 (4.3%) 28 (8.8%) 0.47 (0.11 to 2.04) 0.30

 PPIs 22 (47.8%) 128 (40.4%) 1.35 (0.73 to 2.52) 0.34

 Antihypertensive 9 (19.6%) 81 (25.6%) 0.71 (0.33 to 1.53) 0.38

 Benzodiazepine 9 (19.6%) 49 (15.5%) 1.33 (0.60 to 2.93) 0.48

 Topiramate 3 (6.5%) 2 (0.6%) 10.99 (1.79 to 67.64) 0.016*

 SSRI 5 (10.9%) 43 (13.6%) 0.78 (0.29 to 2.08) 0.61

 Hypnotic drug 1 (2.2%) 14 (4.4%) 0.48 (0.06 to 3.75) 0.70

 Sertraline 0 1 (0.3%) 0 > 0.99

Others 17 (37%) 161 (50.8%) 0.57 (0.30 to 1.08) 0.085

PPIs: Proton pump inhibitors; NSAIDs: Nonsteroidal anti-inflammatory drugs; SSRI: Selective serotonin reuptake inhibitors; *Significant.
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inflammatory response to luminal factors and medications 
(2,7), although no dominant mechanism has emerged. 

In our case-control study we confirmed the previously 
described association of MC with autoimmune disease, 
especially with CD, though the association with MC is 
still controversial because the colonic lymphocytosis could 
represent an epiphenomenon of CD or a real association 
of separate entities. In our study positive anti-tissue trans-
glutaminase antibodies were not detected in patients with 
MC and conconmitant CD, suggesting that sprue serology 
could be less sensitive in MC patients as previously report-
ed (32). For this reason, CD diagnoses were confirmed by a 
rechallenge protocol after inducing disease remission with 
a gluten-free diet. Moreover we found a new significant 
association between MC and the intake of topiramate, an 
anticonvulsant drug used to treat epilepsy, bipolar disorder, 
migraines, and recently approved by the Food and Drug 
Administration for weight loss. It is important to empha-
size that, to the best of our knowledge, this is the first 
report of a possible association between topiramate intake 
and MC in a case-control study, despite we were not able 
to establish a casual relationship. Furthermore, considering 
the small sample size of our study we should consider this 
novel association as preliminary data that need a further 
confirmation in a larger sample size study. The association 

of MC with another antiepileptic drug as carbamazepine 
has been previously described in two case reports (33,34). 
Despite the fact that these drugs having distinctive mech-
anisms of action, both share a common one by blocking a 
sodium channel, which could probably being implicated 
in producing diarrhoea and MC appearance. Interestingly, 
in our study all patients taking topiramate with MC were 
very young, with a median age of 21 years. Although MC 
can occur in patients of any age, previously published stud-
ies seemed to indicate that it was more common among 
older patients (10-12,35,36). However, other studies have 

Table III. Characteristics of patients fulfilling the Roma III criteria for irritable bowel syndrome with and without a diagnosis 
of microscopic colitis

Characteristics Irritable bowel syndrome with microscopic colitis (n = 13) Irritable bowel syndrome (n = 111) p

Age 36.1. ± 7.5 36.2 ± 8.5 0.88

Sex (males) 6 (46.2%) 48 (43.2%) 0.84

Smoking: 
 Current
 Non
 Former

5 (38.5%)
8 (61.5%)

0

46 (41.4%)
60 (54.1%)

0

0.69

Comorbidities 9 (69.2%) 57 (51.4%) 0.22

Autoimmune disease:
 Celiac disease
 Thyroid disease

4 (30.8%)
3 (23.1%)
1 (7.7%)

14 (12.6%)
3 (2.7%)

11 (9.9%)

0.096
0.015*
> 0.99

Drug intake 9 (69.2%) 62 (55.9%) 0.36

 NSAIDs 5 (38.5%) 12 (10.8%) 0.017*

 Aspirin 1 (7.7%) 3 (2.7%) 0.36

 PPIs 6 (46.2%) 37 (33.3%) 0.37

 Antihypertensive drug 0 8 (7.2%) 0.32

 Benzodiazepine 2 (15.4%) 11 (9.9%) 0.63

 Topiramate 1 (7.7%) 1 (0.9%) 0.20

 SSRI 1 (7.7%) 15 (13.5%) 0.55

 Hypnotic drug 1 (7.7%) 6 (5.4%) 0.55

 Sertraline 0 1 (0.9%) > 0.99

Others 1 (7.7%) 35 (31.5%) 0.11

PPIs: Proton pump inhibitors; NSAIDs: Non steroidal anti-inflammatory drugs; SSRI: Selective serotonin reuptake inhibitors. *Significant.

Table IV. Independent risk factors associated with 
microscopic colitis

Variables OR (95%CI)* p

Age (1 year increase) 1.022 (1.002 to 1.042) 0.027

Abdominal pain 3.25 (1.49 to 7.08) 0.003

Weight loss 2.67 (1.16 to 6.15) 0.022

Celiac disease 15.3 (3.70 to 63.5) < 0.001

Topiramate 13.6 (1.84 to 100.8) 0.011

*OR adjusted by means of logistic regression.
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shown that 25% of all MC patients are under the age 45 
and even some paediatric cases have been reported (36-
38). In our study, the median age at diagnosis of MC was 
lower in comparison to other studies (50.2 ± 20.2 years 
old), with 17.4% of patients diagnosed under the age of 
30. Nevertheless, our results show that increased age at 
the time of diagnosis remains an independent risk factor 
for the development of MC. This finding suggests that the 
etiopathogenetic mechanisms involved may be different in 
a specific sub-group of MC patients, with a different age 
of disease development and different risk factors. Greater 
attention should be given to younger patients with MC, for 
whom it is a newly emerging disease requiring increased 
clinical awareness. Moreover, when assessing a sub-group 
of patients under the age of 50 who fulfilled the Rome 
III criteria, we observed a significant association between 
MC and NSAID intake, as reported previously. In con-
trast, we observed no increased risk of MC in association 
with other drugs as reported in several previous studies. 
We separately analysed MC patients fulfilling diagnostic 
criteria of IBS, because a higher use of certain medication, 
including antidepressants, acid inhibitors agents and other 
several drugs associated with MC, has been also demon-
strated among patients with IBS compared with controls 
from the general population (39). Therefore the separated 
analysis can help to distinguish the role of drug intake in 
the diarrhoea of functional characteristics and diarrhoea 
of MC.

It is important to note that data on the association 
between drug intake and MC remain controversial. In one 
systematic review, 17 drugs, including some of the most 
frequently prescribed medications today (PPIs, SSRIs, and 
statins), were determined to be “high” in terms of likeli-
hood of causality (40); however, most of this data came 
from uncontrolled observations. The majority of studies 
on this topic have been in the form of case series, often 
reporting improvement after drug withdrawal and recur-
rence with re-challenge, thus supporting the supposed 
etiological role of the medication. Previous case-control 
studies have also shown the association between MC and 
drug intake, mainly for aspirin, NSAIDs, lansoprazole, 
omeprazole, and sertraline use (8,17-20). However, the 
only report based on data from a prescription database 
found no association between development of MC and 
drug consumption (21). In another study comparing MC 
cases to a chronic diarrhoea group, the use of several drugs 
presumably associated with MC showed no significant dif-
ferences between groups (18). 

In this study we observed no association between MC 
diagnosis and smoking. The role of smoking in the devel-
opment of MC has already been studied in three cohort 
studies. The first one revealed that smoking was signifi-
cantly more frequent in patients with CC than in controls, 
with smokers developing the disease 10 years earlier than 
non-smokers (41,42). These results were corroborated in 
a recent Spanish study (20). In another study, more MC 

patients than controls were smokers, with a former or cur-
rent smoker yielding an OR of 2.12 (1.56-2.88). This risk 
was more prominent in current smokers (OR of 5.36, 3.81, 
and 4.37 for CC, LC, and all MC, respectively; 95% CI 
all greater than 1) (43). In these studies the association 
with smoking was higher for CC than LC. It is therefore 
likely that the lack of an association observed in our study 
was due to the high prevalence of LC in the case group 
(91.3%). Furthermore, the small sample size of cases may 
have affected the statistical analysis. 

Our study has several limitations. As mentioned above, 
the study was carried out with a small sample size of cases 
that may limit the study’s statistical power for identifying 
possible associations and differences between the different 
subtypes of MC. In our study we considered the patients 
with LC and CC to be a single group since the number of 
patients with CC was too small to be compared with that of 
LC patients in our sample population (16). Considering the 
selection of control group, the healthy volunteers would 
have been the optimal controls, but ethical and practical 
considerations prevented us to select them such as con-
trols. Accordingly we select as a control group the patients 
with chronic watery diarrhoea of functional characteristics 
(normal colonoscopy and colonic biopsies) as has already 
been used in a previous published case-control studies (1). 
In addition, we were not able to evaluate the association 
of MC on the basis of each specific class of medication 
prescribed because of the small number of case subjects. 
Future studies should use a larger sample size to better 
define the association between drug intake and specific 
sub-groups of MC patients.

In summary, we found a significant association between 
MC and autoimmune disease along with a new, significant 
association with topiramate intake, especially in younger 
patients with MC. Only in one sub-group of patients under 
the age of 50 and fulfilling the diagnostic criteria for IBS 
did we observe a significant association between the intake 
of NSAIDs and MC as compared to the control group, 
an association which had been reported previously. This 
result may reflect different rates of exposure to MC-induc-
ing agents in different sub-groups of patients with MC. 
In addition, our results reinforce the idea that MC can 
be considered an umbrella term for different entities that 
should perhaps be studied separately. Also, with regard to 
age groups, our results indicate that special consideration 
should be given to younger patients. To gain further insight 
into this subject, more prospective studies are needed to 
identify the different etiopathogenetic mechanisms that 
correlate to various phenotypic characteristics. 
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