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Abstract 

Background Microscopic colitis (MC) is considered a chronic disease associated with autoimmune disease, smoking, 
and drugs. The aim was to examine the association between MC and celiac disease, adjusted for smoking, considering 
subtypes and clinical course of the disease in a retrospectively collected female cohort.

Methods Women (n = 240), ≤ 73 years, diagnosed as MC in medical records or pathological registers were invited. 
One hundred and fifty-eight women accepted to be included. Participants completed a study questionnaire 
about sociodemographic factors, lifestyle habits, and medical history; the Rome III questionnaire; and the visual 
analog scale for irritable bowel syndrome (VAS-IBS). Participants were categorized into collagenous colitis (CC) (n = 92) 
and lymphocytic colitis (LC) (n = 66) or MC with one episode of the disease (n = 70) and refractory MC (n = 88). Pres-
ence of IBS-like symptoms were noted. Blood samples were collected and analyzed for anti-transglutaminase antibod-
ies. Differences between groups were calculated and logistic regression was adjusted for smoking habits.

Results MC and celiac disease debuted simultaneously in half of the cases. Celiac disease was most prevalent in LC 
(12.1% vs. 3.3%; p = 0.05) and MC with one episode (12.9% vs. 2.3%; p = 0.01). Anti-transglutaminase antibodies were 
found in one patient with one episode of MC. Corticosteroid use was most often found in CC (37.0% vs. 21.2%; 
p = 0.037) and refractory MC (38.6% vs. 20.0%; p = 0.015). Past smokers were most prevalent in patients with one 
episode of MC (54.3 vs. 29.5%; p = 0.007). Current smoking was the smoking habit with highest prevalence of IBS-like 
symptoms. When adjusted for smoking habits, celiac disease was associated with LC (OR: 4.222; 95% CI: 1.020–17.469; 
p = 0.047) and tended to be inversely associated with refractory MC (OR: 0.210; 95% CI: 0.042–1.506; p = 0.058).

Conclusion Celiac disease is most common in patients with one episode of LC. The question remains whether LC 
in combination with celiac disease should be classified as celiac disease or two different entities.

Keywords Microscopic colitis, Celiac disease, Smoking habits, Corticosteroids, Collagenous colitis, Lymphocytic colitis

Background
Microscopic colitis (MC) is an inflammatory disease 
of the colonic mucosa that predominantly affects elder 
women, with an average age of 65 years at diagnosis, and 
a three- to fourfold increased prevalence in women com-
pared with men [1]. The most common clinical presenta-
tion is chronic, non-bloody diarrhea with normal or close 
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to normal endoscopic findings [1]. MC can be divided 
into collagenous colitis (CC) and lymphocytic colitis (LC) 
[2, 3]. The histological criteria for CC are a thickened 
subepithelial collagen layer (> 10 µm) in the extracellular 
matrix of the mucosa, epithelial damage, and presence of 
an inflammatory infiltrate in the lamina propria [4]. The 
criteria for LC are > 20 intra-epithelial lymphocytes/100 
enterocytes [4].

The pathophysiology to MC is unknown. The most 
well-documented etiological finding of MC is that pre-
sent smoking, and to a lesser extent also past smoking, 
show a clear association with MC [1, 3, 5], and may be 
one explanation to the higher incidence of MC in Den-
mark compared with Sweden [6]. MC has in several 
studies been found to be associated with celiac disease, 
autoimmune thyroid disease, Sjögren’s syndrome, diabe-
tes mellitus, and several conditions of the skin and joints 
[1]. The concomitant presence of celiac disease was 4.4% 
in MC [7] and 12.9% in CC [5]. The association of MC 
with celiac disease and autoimmunity was stronger at 
younger age in nationwide Swedish and Danish studies 
[8, 9]. Medication may be another etiology to MC [1, 10].

Familial occurrence of CC has been described [11]. This 
rendered examination with genome-wide association 
studies (GWAS), which revealed associations between 
CC and human leucocyte antigen (HLA) variants, also 
associated with several autoimmune diseases [12]. This 
may explain the observed comorbidity with autoimmun-
ity in patients with CC and their first-degree relatives, 
and that CC truly represents a disease of immune-medi-
ated nature [12]. These findings were different from LC, 
which did not show any significant HLA associations in 
GWAS [13].

Pathologists describe that a microscopic inflammation 
can be found throughout the gastrointestinal mucosa in 
celiac disease, and therefore, the connection between 
celiac disease and MC may in some cases represent one 
entity instead of two different entities [14]. Since the 
colon mucosa lack villi, the colonic reaction to gluten 
intolerance could hypothetically instead lead to infiltra-
tion of lymphocytes and other inflammatory cells into 
the lamina propria. This is supported by highest asso-
ciation between celiac disease and LC [9] and clinical 
improvement and healing of the LC after introduction of 
a gluten-free diet in 4 of 9 patients [15]. However, both 
colonic mucosal alterations and intestinal villus atrophy 
may sometimes be resistant to dietary changes [14, 15].

Since the hypothesis has been raised that MC may be 
the colonic reaction to gluten in celiac disease [9, 14, 
15], we wanted to retrospectively examine the associa-
tion between the debut of celiac disease and MC in a 
female cohort. The aim of the present extended study 

was therefore to examine the association between MC 
and celiac disease, adjusting for smoking habits, when 
considering both the subtype of MC, gastrointestinal 
symptoms, and the clinical course of the disease.

Methods
Patients and study design
Women treated for MC at any outpatient clinic of the 
Departments of Gastroenterology in Skåne, Sweden, 
between 2002 and 2010, were retrospectively identified by 
search for the ICD-10 classification of the two forms CC 
and LC (K52.8) in medical records, as well as in the local 
register at the Department of Pathology, Skåne University 
Hospital, Malmö. About one-third of identified patients 
were excluded due to age over 73 years, since elder patients 
had many other concomitant diseases and drug therapies. 
Of the patients recognized, 240 patients were ≤ 73  years 
old and had their diagnosis verified by colonic biopsy 
according to the criteria: 1) a thickened subepithelial col-
lagen layer (> 10  µm); 2) epithelial damage; and 3) an 
inflammatory infiltrate in the lamina propria [2], or > 20 
intra-epithelial lymphocytes/100 enterocytes [3].

Between March and June 2011, invitations and infor-
mation were sent to all recognized patients. Question-
naires regarding sociodemographic factors, lifestyle 
habits, and medical data (study questionnaire), the 
Rome III questionnaire, and the visual analog scale for 
irritable bowel syndrome (VAS-IBS) regarding gastro-
intestinal symptoms were dispatched by post to assess 
the status at the time of inclusion. A reminding letter 
was sent a month after the first invitation letter to those 
who had not answered to the first letter.

Of the 240 invited patients, 159 patients accepted to 
participate in the study. Later, one was excluded due to 
the diagnosis of inflammatory bowel disease (IBD), ren-
dering 158 patients finally included (62.9 (range: 27.0–
73.1; interquartile ranges (IQR): 58.0–67.3) years). Of 
these, 133 visited the clinic and delivered blood sam-
ples, which were centrifugated and kept in -20◦ C until 
later analysis of tTG IgG antibodies in serum.  At the 
same time, the completed questionnaires were received. 
Those who did not visit the clinic, returned the ques-
tionnaires by post. Medical records were scrutinized, 
and age, gastrointestinal symptoms, examinations, 
diagnoses, and treatments were recorded. Presence of 
celiac disease was registered, when the diagnosis was 
set in the medical record after examination of anti-
human tissue transglutaminase (tTG) IgG in serum and 
histopathological verification of infiltrative, hyperplas-
tic, and atrophic lesions in the small intestine according 
to modified Marsh criteria [16, 17].
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Questionnaires
Study questionnaire
A study questionnaire about marital status, education, 
employment, snuff and smoking habits, alcohol con-
sumption, medical conditions they ever had been treated 
for, and medication was completed by all participants. 
The participant had to reply to one specific question 
for each common disease whether they ever had been 
treated for it or not.

Rome III criteria
The patients completed a shortened version of the Rome 
III questionnaire, including only IBS symptoms [18]. 
Patients who fulfilled the criteria for Rome III were clas-
sified as suffering from IBS-like symptoms. Since their 
diagnosis was MC, it cannot be called IBS [19].

Visual analog scale for irritable bowel syndrome
The VAS-IBS is a short, psychometrical test developed to 
assess gastrointestinal symptoms and psychological well-
being during the past 2  weeks [20]. The questionnaire 
includes one VAS scale for each of the symptoms abdom-
inal pain, diarrhea, constipation, bloating and flatulence, 
vomiting and nausea, perception of psychological well-
being, and the intestinal symptoms’ influence on daily 
life, graded from 0 to100 mm, with 100 mm representing 
the worst symptoms. The scale is inverted from the origi-
nal version [20]. Reference values for healthy women are 
available [21].

Categorization
Participants were divided into the subtypes CC and LC 
based on the histopathology. At the time point of inclu-
sion, many of the patients explained that they felt healthy 
and did not experience that they suffered from any gas-
trointestinal disease. Therefore, the patients were further 
classified as suffering from refractory MC when there 
was a history of at least two episodes of watery diarrhea; 
and/or dependence on long-term treatment of corticos-
teroids to maintain remission; and/or two pathological 
intestinal mucosa biopsies, in line with criteria suggested 
for diagnosing IBD [22, 23]. The other MC group 
included patients who had had only one episode of severe 
diarrhea (diarrhea that rendered examination by colonos-
copy) with a pathological biopsy and then normal biop-
sies on later examinations in combination with a clinical 
remission or IBS-like symptoms. The patients were also 
classified depending on whether concomitant IBS-like 
symptoms were present or not.

Education was divided into university degree or not 
since most subjects in the society has completed second-
ary school. Occupation status was divided into employed, 

retired, or others, which included studying, sick-leave, 
and un-employment. Married or living together was 
collected in one group. Smoking was divided into never 
smoking, past smoking, and present smoking. Use of 
snuff or nicotine chewing gums were recorded. The num-
ber of days drinking alcohol during a month was given, as 
well as the number of standard glasses consumed on each 
occasion of alcohol drinking.

Immunological analyses
At inclusion, all 133 patients who had delivered blood 
samples, 76 patients with CC and 55 with LC, 58 patients 
with one episode of MC and 73 with refractory MC, were 
screened for anti-tTG by enzyme-linked immunosorb-
ent assay (ELISA) according to clinical routines at the 
Department of Clinical Chemistry [24]. A second screen-
ing was performed in 37 patients with refractory MC. 
Analysis of a combination of IgG anti-deamidated gliadin 
peptide (DGP) and IgA anti-tTG has shown high specific-
ity and sensitivity in screening [25]. Thus, the ImmuLisa™ 
Celiac tTG IgG Ab Enhanced ELISA (Immco Diagnostics 
Inc., Buffalo, NY, USA) solid-phase immunoassay was 
used according to the manufacturer´s instructions for 
qualitative and semi-quantitative detection of anti-tTG 
antibodies in serum [26]. Results are expressed as ELISA 
units/milliliter and reported as positive or negative (qual-
itative determination), where < 20 EU/ml means negative, 
20–25 EU/ml mean borderline, and > 25 EU/ml means 
positive values. According to the manufacturer (Immco 
Diagnostics Inc), six of 112 healthy men and women 
(5.4%) are positive in this test. Intra-assay coefficient of 
variation (CV) was 5.3% and inter-assay CV was 9.4%.

Statistical analyses
Statistical analyses were performed using software 
 SPSS©, version 28, for Windows (IBM, New York, USA). 
Since the values were not normally distributed, compari-
sons between groups were performed by Mann–Whitney 
U test or Kruskal–Wallis test when comparing more than 
two groups. Fisher’s exact test was used for dichotomous 
variables. Values are given as median and IQR or num-
ber and percentages. Logistic regression was used with 
CC/LC or one episode of/refractory MC as dependent 
variables and smoking and celiac disease as independent 
variables, to determine odds ratio (OR) and 95% confi-
dence interval (CI). P ≤ 0.05 was considered statistically 
significant.

Results
Group characteristics
Of the 158 patients included, 92 participants were diag-
nosed as CC and 66 participants were diagnosed as LC 
according to the medical records. The disease duration 
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at study inclusion ranged between 1–50  years, mean 
10.9 ± 10.1  years, median 8.0 (4.0–14.0) years. More 
patients in the CC group were married/living together 
than in the LC group (Table  1). Celiac disease was more 
common in the LC group (12.1%) compared with the 
CC group (3.3%) (p = 0.050). The use of corticosteroids 
was most common in the CC group (37.0% vs. 21.2%; 
p = 0.037). The patients were often treated with proton 
pump inhibitors (25.9%), antidepressant drugs of the type 
of selective serotonin reuptake inhibitors (SSRI) (19.0%), 
statins (17.7%), and thyroid hormones (16.5%), with no dif-
ferences between the groups except SSRI which was most 
prevalently used in the LC group (Table 2). There were no 

differences in symptoms or current or previous comorbid-
ities according to the histopathological feature (Table 2).

When considering the clinical course of the disease, 
88 patients suffered from refractory MC and 70 from 
one episode of MC. Most patients in the group of one 
episode were former smokers (54.3%). Present smoking 
was the most prevalent smoking habit in refractory MC 
(39.8%) (Table  3). Celiac disease was present in 12.9% 
of the patients with one episode of MC, whereas only 
2.3% in the refractory group suffered from celiac disease 
(p = 0.010). The distribution of other previous or con-
comitant diseases was equal (Table  4). The majority of 
the corticosteroid users were in the group of refractory 

Table 1 Basal characteristics depending on histopathological classification

BMI body mass index, IBS irritable bowel syndrome, MC microscopic colitis. Values are given as number and percentage and median and interquartile range. Mann–
Whitney U test and Fisher´s exact test. P ≤ 0.05 was considered statistically significant

Collagenous colitis
N = 92

Lymphocytic colitis
N = 66

P-value

Age (year) 63.3 (59.0–68.3) 62.6 (53.8–66.8) 0.178

BMI (kg/m2)
Missing value

24.7 (21.8–29.2)
39

24.9 (23.0–27.4) 0.941

Refractory MC 56 (60.9) 32 (48.5) 0.145

IBS 49 (53.3) 38 (57.6) 0.629

Disease duration (years)
Missing value

8.0 (3.0–13.5)
7

8.0 (4.0–16.0)
8

0.480

University education
Missing value

28 (30.4) 26 (39.4) 0.495

Occupation 0.778

Employed 42 (45.7) 28 (42.2)

Retired 44 (47.8) 35 (53.0)

Others 6 (6.5) 3 (4.5)

Married/living together
Missing value

58 (63.0) 31 (47.0) 0.050

Smoking 0.788

Never smoking 23 (25.0) 18 (27.3)

Past smoking 36 (39.1) 28 (42.4)

Present smoking 33 (35.9) 20 (30.3)

Snuff users
Missing value

2 (2.2)
3

2 (3.0)
3

1.000

Nicotine chewing gum
Missing value

11 (12.0)
2

3 (4.5)
1

0.155

The number of days drinking/month
Missing value

6 (2–10)
25

4 (2–10)
16

0.457

Number of standard glasses each day of 
drinking

0.156

Never drinking 5 (5.4) 10 (15.1)

1 13 (14.1) 4 (6.1)

2 29 (31.5) 21 (31.8)

3 7 (7.6) 5 (7.6)

4 2 (2.2) 3 (4.5)

 ≥ 5 2 (3.0)

Missing value 36 21
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MC (p = 0.015), with no difference regarding other drug 
treatments. The symptoms constipation and bloating and 
flatulence were most pronounced in the group of one epi-
sode of MC (Table 4). Ten patients with one episode of 
MC suffered from constipation at inclusion (4 patients 
with LC), in combination with diarrhea in 4 cases. Only 
three patients in the refractory group had constipation, in 
combination with diarrhea in two cases.

After screening of anti-tTG in all patients according 
to clinical routine analysis, only one patient expressed 
positive antibody titers (> 7 kU/L), and she had had one 
episode of LC and already diagnosed with celiac dis-
ease. A second in-house screening among the refrac-
tory MC cases, showed that all were in the normal 
ranges, and no one exhibited positive antibodies (5.9 
(4.4–7.9) EU/ml).

Table 2 Comorbidity and symptoms depending on histopathological classification

Comorbidity reflects whether the patients ever have been treated for any of these diseases. Missing values mean that the participant has not answered the question 
whether they have had the disease or not in the questionnaire. Gastrointestinal symptoms were assessed by the Visual Analog Scale for Irritable Bowel Syndrome, 
0–100 mm, where 0 represents no symptoms and 100 maximal symptoms [20]. Reference values for VAS-IBS from healthy women are shown within brackets [21]. 
Values are given as number and percentages or median and interquartile ranges. Mann–Whitney U test or Fisher´s exact test. P ≤ 0.05 was considered statistically 
significant

Collagenous colitis
N = 92

Lymphocytic colitis
N = 66

P-value

Comorbidity
 Hypertension
Missing value

34 (37.0)
10

20 (30.3)
6

0.572

 Rheumatoid arthritis
Missing value

18 (19.6)
13

15 (22.7)
9

 Asthma and/or bronchitis
Missing value

16 (17.4)
11

9 (13.6)
12

0.632

 Diabetes
Missing value

6 (6.5)
13

5 (7.6)
11

0.694

 Celiac disease
Missing value

3 (3.3)
17

8 (12.1)
13

0.050

 Gastric ulcer
Missing value

12 (13.0)
14

11 (16.7)
8

0.749

 Thyroid disease
Missing value

16 (17.4)
15

12 (18.2)
10

1.000

 Cancer
Missing value

10 (10.9)
15

3 (4.5)
11

0.770

Drug treatment
 Corticosteroids 34 (37.0) 14 (21.2) 0.037

 Proton pump inhibitors 23 (25.0) 18 (27.3) 0.854

 Selective serotonin reuptake inhibitors 11 (12.0) 19 (28.8) 0.013

 Statins 17 (18.5) 11 (16.7) 0.835

 Thyroid hormones 15 (16.3) 11 (16.7) 1.000

Gastrointestinal symptoms
 Abdominal pain
5 (1–15)

35 (12–53) 41 (12–57) 0.196

 Diarrhea
3 (0–10)

40 (14–77) 50 (26–73) 0.289

 Constipation
9 (1–22)

6 (2–18) 9 (4–28) 0.085

 Bloating and flatulence
14 (1–29)

55 (20–77) 55 (25–71) 0.805

 Vomiting and nausea
2 (0–3)

7 (1–23) 13 (2–38) 0.130

 Intestinal influence on daily life
2 (0–18)

45 (12–74) 42 (26–84) 0.151

 Psychological well-being
4 (0–16)

26 (10–54) 24 (10–50) 0.751
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Smoking and snuff habits
Only 41 participants had never been smoking, whereas 
64 participants were former smokers, and 52 partici-
pants were present smokers. When the patients were 
divided into smoking habits, the group of past smok-
ing had the lowest prevalence of refractory MC (40.6%; 
p = 0.007). IBS was most common among present 
smokers (69.8%; p = 0.030). Since the group of present 
smokers was younger, they were also to a higher degree 
employed instead of retired and were more often mar-
ried or living together. On the opposite, the disease 
duration was longer (Table 5). The prevalence of celiac 

disease was highest in the group of past smoking. Pre-
sent smokers had more bloating and flatulence, intes-
tinal influence of symptoms on daily life, and impaired 
psychological well-being than non- and past smokers 
(Table 6).

Snuff using was unusual and only occurred in 2.5% of 
the patients (Table 1). Snuff use did not differ related to 
histopathological findings (p = 1.000) or smoking hab-
its (p = 0.363) but was most prevalent in patients with 
one episode of MC (p = 0.038) (Table 1, 3, and 5). Nico-
tine chewing gum was used by 8.9% and was most often 
used by present smokers (p = 0.005) (Table 5).

Table 3 Basal characteristics depending on one episode of MC or refractory microscopic colitis

BMI body mass index, CC collagenous colitis, IBS irritable bowel syndrome, LC lymphocytic colitis, MC microscopic colitis. Values are given as number and percentage 
and median and interquartile range. Mann–Whitney U test and Fisher´s exact test. P ≤ 0.05 was considered statistically significant

One episode of MC
N = 70

Refractory MC
N = 88

P-value

Age (years) 63.8 (59.5–67.3) 62.5 (56.5–67.6) 0.481

BMI (kg/m2)
Missing value

25.4 (24.0–29.2)
32

24.1 (21.7–27.5)
38

0.063

CC/LC 36 (51.4)/34 (48.6) 56 (63.6)/32 (36.4) 0.145

IBS 39 (55.7) 48 (54.5) 1.00

Disease duration (years)
Missing value

6.5 (3.0–12.0)
8

10.0 (4.0–16.0)
7

0.200

University education
Missing value

21 (30.0)
2

33 (37.5)
2

0.623

Occupation 0.203

Employed 27 (38.6) 43 (48.9)

Retired 37 (52.9) 42 (47.7)

Others 6 (8.6) 3 (3.4)

Married/living together
Missing value

40 (57.1)
1

49 (55.7) 0.871

Smoking 0.007

Never smoking 14 (20.0) 27 (30.7)

Past smoking 38 (54.3) 26 (29.5)

Present smoking 18 (25.7) 35 (39.8)

Snuff users
Missing value

4 (5.7)
2

0
4

0.038

Nicotine chewing gum
Missing value

4 (5.7)
1

10 (11.4)
2

0.266

The number of days drinking/month
Missing value

4 (2–10)
18

5 (2–10)
23

Number of standard glasses each day of 
drinking

0.153

Never drinking 6 (8.6) 9 (10.2)

1 6 (8.6) 11 (19.6)

2 19 (27.1) 31 (35.2)

3 9 (12.9) 3 (3.4)

4 3 (4.3) 2 (2.3)

 ≥ 5 2 (2.8)

Missing value 25 32
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Associations with clinical expression
About half of the patients with celiac disease had their 
symptom debut and/or diagnoses of celiac disease and 
MC at the same period (Table  7). In three of the cases, 
the celiac disease diagnosis was set first, in two cases, the 
diagnoses were set simultaneously, and in one case, the 
MC diagnosis was set first. In the other five cases, the 
diagnosis of MC was set after celiac disease (Table 7). The 
two diagnoses were set independent of each other.

Smoking cessation preceded the debut of CC in 68.6% 
of cases and LC in 85.2% of cases, and in 75.0% of one 
episode of MC and in 76.9% of refractory MC.

When performing logistic regression with adjustment 
for smoking habits, celiac disease was associated with 
LC (OR: 4.222; 95% CI: 1.020–17.469; p = 0.047) and 
tended to be inversely associated with refractory MC 
(OR: 0.210; 95% CI: 0.042–1.506; p = 0.058). Smoking 

Table 4 Comorbidity and symptoms depending on one episode of MC or refractory microscopic colitis

Comorbidity reflects whether the patients ever have been treated for any of these diseases. Missing values mean that the participant has not answered the question 
whether they have had the disease or not in the questionnaire. Gastrointestinal symptoms were assessed by the Visual Analog Scale for Irritable Bowel Syndrome, 
0–100 mm, where 0 represents no symptoms and 100 maximal symptoms [20]. Reference values for VAS-IBS from healthy women are shown within brackets [21]. 
Values are given as number and percentages or median and interquartile ranges. Mann–Whitney U test or Fisher´s exact test. P ≤ 0.05 was considered statistically 
significant

One episode of MC
N = 70

Refractory MC
N = 88

P-value

Comorbidity
 Hypertension
Missing value

24 (34.3)
7

30 (34.1)
9

1.000

 Rheumatoid arthritis
Missing value

14 (20.0)
8

19 (21.6)
14

0.473

 Asthma and/or bronchitis
Missing value

13 (18.6)
9

12 (13.6)
14

0.726

 Diabetes
Missing value

4 (5.7)
10

7 (8.0)
14

0.836

 Celiac disease
Missing value

9 (12.9)
14

2 (2.3)
16

0.010

 Gastric ulcer
Missing value

10 (14.3)
8

13 (14.8)
14

0.518

 Thyroid disease
Missing value

16 (22.9)
10

12 (13.6)
15

0.200

 Cancer
Missing value

3 (4.3)
11

10 (11.4)
15

0.190

Drug treatment
 Corticosteroids 14 (20.0) 34 (38.6) 0.015

 Proton pump inhibitors 14 (20.0) 27 (30.7) 0.147

 Selective serotonin reuptake inhibitors 10 (14.3) 20 (22.7) 0.222

 Statins 13 (18.6) 15 (17.0) 0.836

 Thyroid hormones 14 (20.0) 12 (13.6) 0.382

Gastrointestinal symptoms
 Abdominal pain
5 (1–15)

45 (13–54) 30 (12–53) 0.195

 Diarrhea
3 (0–10)

48 (19–69) 46 (20–77) 0.826

 Constipation
9 (1–22)

13 (5–32) 5 (2–14)  < 0.001

 Bloating and flatulence
14 (1–29)

58 (31–77) 48 (18–70) 0.039

 Vomiting and nausea
2 (0–3)

10 (3–44) 5 (1–23) 0.056

 Intestinal influence on daily life
2 (0–18)

46 (18–82) 42 (18–76) 0.564

 Psychological well-being
4 (0–16)

26 (9–50) 24 (11–54) 0.905
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habits were not associated with histopathological find-
ings or clinical course (data not shown).

Discussion
The main finding in the present study was the consolida-
tion of previous literature on the association between LC 
and celiac disease [9, 14, 15]. Furthermore, celiac disease 
seems to be more prevalent in patients with one episode 
of MC and past smokers.

MC is considered a chronic disease and is often 
treated for long time with corticosteroids. Neverthe-
less, we have previously described that MC may occur 
and be documented as one episode, although MC is 
classified as a chronic disease [27]. Past smoking was 
associated with one episode of MC, and current smok-
ing was associated with refractory MC, when all cases 
with celiac disease were excluded [28]. The current 

findings that almost half of the patients only had had 
one single episode of MC, based on the patient reports 
and medical records, is in accordance with a large pro-
spective European cohort study which demonstrated a 
chronic course in only 49% of cases, independently of 
subtype [29]. In contrast, another study described that 
63% of LC only have a single episode of the disease, 
compared to 30% exhibiting a chronic recurrent course 
[15]. One episode of MC was much more uncommon 
in the CC group (2%) [15]. The follow-up time from 
diagnosis was several years both in the former and 
present studies, which strengthens the findings that 
the disease may present only as a single episode [15, 
27, 29]. There were no clinical differences between CC 
and LC, except that LC was associated with celiac dis-
ease and CC with treatment of corticosteroids. There-
fore, the most important is possibly not to stress the 

Table 5 Basal characteristics depending on smoking habits

BMI body mass index, CC collagenous colitis, IBS irritable bowel syndrome, LC lymphocytic colitis, MC microscopic colitis. Values are given as number and percentage 
and median and interquartile range. Kruskal–Wallis test and Fisher´s exact test. P ≤ 0.05 was considered statistically significant

Never smoking
N = 41

Past smoking
N = 64

Present smoking
N = 53

P-value

Age (years) 64.9 (57.1–69.8) 65.3 (60.8–69.3) 60.0 (54.2–64.0)  < 0.001

BMI (kg/m2)
Missing value

25.8 (24.1–29.9) 24.8 (23.0–28.7) 24.1 (21.7–26.6) 0.164

Refractory MC 27 (65.9) 26 (40.6) 35 (66.0) 0.007

CC/LC 23 (56.1)/18 (43.9) 36 (56.3)/28 (43.8) 33 (62.3)/20 (37.7) 0.788

IBS 19 (46.3) 31 (48.4) 37 (69.8) 0.030

Disease duration (years)
Missing value

7.0 (3.0–12.0)
5

6 (3.0–11.0)
4

10.0 (6.0–21.0)
6

0.021

University education
Missing value

16 (39.0)
1

17 (26.6)
1

21 (3.8)
2

0.397

Occupation 0.035

Employed 16 (39.0) 25 (39.1) 29 (54.7)

Retired 24 (58.5) 37 (57.8) 18 (34.0)

Others 1 (2.4) 2 (3.1) 6 (11.3)

Married/living together
Missing value

28 (68.3) 39 (60.9) 22 (41.5)
1

0.031

Snuff user
Missing value

1 (2.4)
3

3 (4.7)
1

0 0.363

Nicotine chewing gum
Missing value

0
2

4 (6.3)
1

10 (18.9) 0.005

The number of days drinking/month
Missing value

4 (1–8)
11

6 (3–10)
14

4 (0–9)
16

0.088

Number of standard glasses each 
day of drinking

0.107

Never drinking 3 (7.3) 3 (4.7) 9 (17.0)

1 7 (17.1) 5 (7.8) 5 (9.4)

2 13 (31.7) 25 (39.1) 12 (22.6)

3 1 (2.4) 7 (10.9) 4 (7.5)

4 1 (2.4) 3 (4.7) 1 (1.9)

 ≥ 5 1 (1.6) 1 (1.9)

Missing value 16 20 21
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histopathological findings, but to follow the disease 
course.

The hypothesis that MC may be the colonic reaction to 
gluten in celiac disease [9, 14, 15] was supported since 9 
out of 11 patients with celiac disease only had had one 
episode of MC, which in half of the cases had debuted 
simultaneously. To confirm this hypothesis, a prospec-
tive study must be performed with duodenal and colonic 
biopsies before and after exclusion of gluten. However, 

we suggest greater caution before the clinical diagnosis of 
chronic MC is set [27]. Relapses of the disease must be 
observed during the follow-up before the definitive diag-
nosis is set, in similarity to other IBD diseases [22, 23, 30, 
31], and secondary forms of mucosal lymphocytic infil-
trates must be excluded, e.g., celiac disease, infections, 
and drugs [14]. Duodenal intraepithelial lymphocytosis is 
a type of inflammation associated with MC [7], although 
this is a frequent finding after a transient gastrointestinal 

Table 6 Comorbidity and symptoms depending on smoking habits

Comorbidity reflects whether the patients ever have been treated for any of these diseases. Missing values mean that the participant has not answered the question 
whether they have had the disease or not in the questionnaire. Gastrointestinal symptoms were assessed by the Visual Analog Scale for Irritable Bowel Syndrome, 
0–100 mm, where 0 represents no symptoms and 100 maximal symptoms [20]. Reference values for VAS-IBS from healthy women are shown within brackets [21]. 
Values are given as number and percentages or median and interquartile ranges. Kruskal–Wallis test or Fisher´s exact test. P ≤ 0.05 was considered statistically 
significant

Never smoking
N = 41

Past smoking
N = 64

Present smoking
N = 53

P-value

Comorbidity
 Hypertension
Missing value

11 (26.8)
5

26 (40.6)
7

17 (32.1)
4

0.541

 Rheumatoid arthritis
Missing value

9 (22.0)
5

13 (20.3)
12

11 (20.8)
5

0.760

 Asthma and/or bronchitis
Missing value

6 (14.6)
6

9 (14.1)
13

10 (18.9)
4

0.492

 Diabetes
Missing value

5 (12.2)
5

4 (6.3)
14

2 (3.8)
5

0.299

 Celiac disease
Missing value

3 (7.3)
6

8 (12.5)
15

0
9

0.009

 Gastric ulcer
Missing value

7 (17.1)
1

7 (10.9)
11

9 (17.0)
4

0.607

 Thyroid disease
Missing value

6 (14.6)
5

14 (21.9)
11

8 (15.1)
9

0.529

 Cancer
Missing value

2 (4.9)
6

4 (6.3)
14

7 (13.2)
6

0.396

Drug treatment
 Corticosteroids 11 (26.8) 19 (29.7) 18 (34.0) 0.759

 Proton pump inhibitors 14 (34.1) 15 (23.4) 12 (22.6) 0.392

 Selective serotonin reuptake inhibitors 9 (22.0) 9 (14.1) 12 (22.6) 0.410

 Statins 6 (14.6) 15 (23.4) 7 (13.2) 0.349

 Thyroid hormones 6 (14.6) 13 (20.3) 7 (13.2) 0.533

Gastrointestinal symptoms
 Abdominal pain
5 (1–15)

31 (13–50) 31 (6–54) 41 (17–59) 0.154

 Diarrhea
3 (0–10)

46 (16–62) 40 (14–73) 54 (28–80) 0.133

 Constipation
9 (1–22)

8 (2–20) 8 (2–25) 8 (3–22) 0.871

 Bloating and flatulence
14 (1–29)

49 (18–60) 47 (22–75) 63 (28–80) 0.044

 Vomiting and nausea
2 (0–3)

5 (0–19) 5 (2–23) 14 (3–47) 0.065

 Intestinal influence on daily life
2 (0–18)

36 (16–72) 36 (12–71) 64 (28–89) 0.012

 Psychological well-being
4 (0–16)

22 (6–34) 22 (10–48) 40 (12–67) 0.025
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infection and in gluten sensitivity [14, 32]. Furthermore, 
the subtype of MC may shift over time, from one entity 
to the other, and from MC to other IBDs [33, 34].

The present association between MC and celiac disease 
is well described. An American case–control study found 
a prevalence of celiac disease in 4.4% of MC patients, 
and MC was diagnosed in 10.0% of patients with celiac 
disease [7]. In a histopathological study of celiac disease, 
19.0% of cases also had LC at diagnosis [35], and as many 
as 30% of patients with celiac disease had MC accord-
ing to a review of celiac disease [36]. The association was 
strongest between LC and celiac disease in both Ameri-
can and Swedish cohort studies [7, 9], in similarity with 
our MC cohort, but in opposite to a Danish cohort [8]. 
The prevalence of celiac disease in a Scandinavian CC 
cohort was 12.9% [5], in comparison to the prevalence 
of about 2% in the Swedish general population [37]. The 
differences of prevalence between studies may depend 
on assorted designs. The Scandinavian study [5] was per-
formed in a University Hospital setting, which means an 
accumulation of selected cases, whereas the American 
study was performed in all kinds of health care centers 
[7]. In a systematic review with meta-analysis, the prev-
alence of MC in refractory celiac disease was 4.5%, and 
the prevalence of celiac disease in refractory MC was 
6.7% [38]. Comparable results were found in a second 
review [39]. The prevalence of celiac disease was eight 
times higher in refractory MC compared to controls [38], 
which underlines the importance of excluding gluten 
intolerance in MC patients who do not respond to con-
ventional therapy. Also, patients with celiac disease and 
persistent symptoms must be examined to exclude MC 

[40]. Analysis of anti-tTG in the current study excluded 
celiac disease in the cases with refractory MC. The ques-
tion must be raised whether MC and celiac disease are 
two different entities when occurring in the same patient, 
or whether the MC in some circumstances should be 
considered as a component of the celiac disease with 
lymphocytic invasion of the mucosa [14].

The celiac disease diagnosis was set a few years prior 
to the CC diagnosis in most cases [5]. In another Scandi-
navian study of LC, 8 of 17 cases with celiac disease were 
diagnosed before the LC diagnosis, whereas the diagno-
ses were set at the same time in 9 of 17 cases [15]. In an 
American study, 64% were diagnosed with celiac disease 
before MC, while 25% were diagnosed with both disease 
in the same month, with 75% diagnosed as LC [41]. Those 
with LC had more severe villus atrophy than those with 
CC [41]. The risk of MC diagnosis was far higher during 
the first year after the celiac disease diagnosis than after 
10 years in a nationwide Swedish cohort [9]. When MC 
and celiac disease are diagnosed in the same patient, the 
age is in general 10 years lower compared with the age in 
patients with pure MC [9]. Treatment with gluten with-
drawal may heal both the villus atrophy and the colonic 
alterations [15]. This raises the hypothesis whether glu-
ten-free diet would be a treatment option in MC, espe-
cially in LC. At least, diagnosis of MC should always be 
accompanied with exclusion of celiac disease with anti-
body screening and/or gastroscopy and duodenal biopsy 
[3]. Diagnosis of MC some years after celiac disease may 
depend on poor compliance to the diet. A higher risk of 
MC development has been related to an untreated celiac 
disease or suboptimal adherence to gluten-free diet [9]. 
The dietary compliance was not examined in the current 
cohort. This is an important issue, since patients diag-
nosed with celiac disease through screening programs in 
adults is not associated with worse adherence to the glu-
ten-free diet and might protect from complications such 
as MC or metabolic bone disease [42].

Constipation and bloating are associated symptoms. 
The higher degree of these symptoms in MC with only 
one episode compared to refractory MC, suggest that MC 
with one episode is another disease with other etiologies 
than refractory MC. Constipation in MC may depend 
on varying factors such as comorbidity, drug treatments, 
use of antidiarrheals, physical inactivity, or difficulties to 
empty the bowel due to pelvic floor dysfunction. Since 
IBS-like symptoms are that common in MC, it may be 
difficult to evaluate disease activity and correct diagnosis, 
without mucosal biopsies [19, 27].

Several patients were on continuous treatment with 
corticosteroids, although they only had had one relapse 
of the disease and normal biopsies in subsequent exami-
nations. This may depend on that the physician believes 

Table 7 The age at baseline for inclusion, symptom debut and 
diagnoses

The age in years when the diagnoses of celiac disease was set and when the 
symptoms of microscopic colitis and its diagnosis was set

Cases Age at 
study 
inclusion
(year)

Age at celiac 
disease diagnosis 
(year)

Age at 
symptoms 
of MC
(year)

Age at MC 
diagnosis
(year)

1 71 48 65 66

2 61 36 36 53

3 28 21 20 25

4 67 51 58

5 68 60 59 60

6 63 61 61 61

7 72 67 65

8 66 50 64 65

9 71 40 50 71

10 57 20 56 57

11 72 30 30 32
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that the treatment may prevent relapses. The high prev-
alence of MC with one episode stresses the need for 
restrictions in the treatment. Corticosteroid use may lead 
to dependence and misuse [43], leading to a challenge to 
quit corticosteroid treatment. Chronic use of corticos-
teroid is related to side effects, e.g., increased rates of 
infection, adrenal suppression, osteoporosis, diabetes, 
cardiovascular events, mood disorders, and all-cause 
mortality [43].

It has previously been described that not only the dis-
ease of MC is more common in smokers; the disease 
also debuts earlier in life in smokers compared with 
non-smokers [44, 45], reflected by the longer disease 
duration in smokers in the current study. The higher 
degree of working in present smokers probably reflects 
the younger age in that group. IBS-like symptoms and 
impaired psychological well-being were most frequently 
found in present smokers. This is in accordance with 
findings in systematic reviews and in population-based 
studies, which have described IBS to be associated with 
smoking [46, 47]. In the former study describing associa-
tion between former smoking and MC with one episode 
in comparison to current smoking and refractory MC, 
all cases with celiac disease were excluded not to inter-
act with the MC diagnosis when studying smoking and 
alcohol habits regarding MC [28]. When including celiac 
disease in the present study, we found high prevalence of 
past smokers in the patients with celiac disease and MC 
with one episode. Smoking has no association with celiac 
disease [48]. Accordingly, past smoking was the most 
common smoking habit in the current subgroup of MC 
patients with one episode of the disease and in those with 
celiac disease. As described previously in US women [49], 
current smoking appeared to be stronger associated with 
CC than with LC, also found in a meta-analysis [50]. Even 
if the subject has ceased smoking, the effect of chronic 
smoking may have affected the mucosa and promoted 
disease development [49, 51]. Smoking leads to inhala-
tion of several different compounds, with varying effect 
on cellular and tissue functions of the intestinal mucosa 
such as the mucosal barrier, gut microbiota, immune sys-
tem, and microvasculature [52]. Further, it may be diffi-
cult to remember exactly when the symptoms debuted, 
especially if the symptoms are starting gradually. Snuff 
and nicotine chewing gums were of no major impor-
tance, since the uses were rather uncommon.

To use the histopathological diagnosis as a clinical diag-
nosis, without considering secondary causes or one epi-
sode of LC [14], will be misleading for the prevalence of 
MC. Several associations may be found between MC and 
concomitant diseases and drug only due to the higher age 
of the patient group [9, 53]. The present, liberal attitude 
to diagnosis of MC after one single episode, weakens the 

trustworthiness of research and may obscure the true 
disease through inclusion of several heterogenous patient 
cohorts. The tendency of over diagnosing symptoms 
must be questioned, since there is a danger of aggravating 
people’s perception of their symptoms and over prescrip-
tion of drugs, thus, increasing the cost to the society of 
health care. Further, to receive a diagnosis of a chronic 
life-long disease may be a stigma for the individual and 
weaken the possibilities to get life insurances. Debut of a 
new disease, e.g., malignancy, may be neglected since the 
symptoms may be referred to MC and new examinations 
leading to a correct diagnosis delayed.

The novelty of the current study is the classification 
into one episode of MC or refractory MC, considering 
smoking as a confounder, when calculating the associa-
tion between celiac disease and MC. There are several 
limitations in the present study. First, there is no adjust-
ment for drug treatments and no control material of 
healthy individuals. However, a control population and 
considerations of drug treatments have been used in 
other studies [1, 3, 28]. Only women were included, since 
the prevalence of MC in men was very uncommon in 
the area, and thus, no evaluations could be performed 
in male patients. The retrospectively collected data is 
another limitation. To verify the hypothesis that MC may 
be the colonic reaction to gluten in celiac disease, a pro-
spective study of consecutively diagnosed patients with 
celiac disease must be performed with careful biopsy 
sampling from both the small and large intestine at the 
same time points, and sample collection both before and 
after introduction of gluten-free diets.

In conclusion, a great deal of patients with MC has a 
single episode of the disease and should not be assigned 
to a chronic MC disease, as has previously been 
described in a large prospective study [18]. The first line 
of treatment of MC should be exclusion of celiac disease 
as previously proposed in European guidelines [3]. The 
close association between MC and celiac disease must be 
recognized in cases with symptoms refractory to conven-
tional treatment of either disease. The accurate nomen-
clature of diagnoses when both LC and celiac disease are 
diagnosed simultaneously should be further discussed, 
to define whether it is the same or two different entities, 
especially when there is only one episode of LC.

Abbreviations
CC  Collagenous colitis
IBD  Inflammatory bowel disease
IBS  Irritable bowel syndrome
LC  Lymphocytic colitis
MC  Microscopic colitis
VAS-IBS  Visual analog scale for irritable bowel syndrome

Acknowledgements
We want to acknowledge all participants in the study.



Page 12 of 13Roth and Ohlsson  BMC Gastroenterology           (2024) 24:70 

Authors’ contributions
BO and BR were responsible for study design and acquisition of data. BO was 
responsible for statistical analysis, interpretation of data, and drafting the 
manuscript. BO obtained funding. Both authors contributed to the article and 
approved the submitted version.

Funding
Open access funding provided by Lund University. The study was sponsored 
by grants from the Development Foundation of Region Skåne.

Availability of data and materials
Due to ethical rule, the data set is not provided, but can be provided by the 
corresponding author upon request.

Declarations

Ethics approval and consent to participate
The study was approved by the Ethical Committee of Lund University 
2009/565 and 2011/209. All participants gave their written informed consent 
to take part in the study.

Consent for publication
NA.

Competing interests
The authors declare no competing interests.

Received: 12 August 2023   Accepted: 4 February 2024

References
 1. Münch A, Langner C. Microscopic colitis: clinical and pathologic perspec-

tives. Clin Gastroenterol Hepatol. 2015;13:228–36.
 2. Lindstrom CG. “Collagenous colitis” with watery diarrhoea–a new entity? 

Pathol Eur. 1976;11:87–9.
 3. Lazenby A, Yardley JJH, Giardiello FM, et al. Lymphocytic (microscopic) 

colitis: a comparative histopathologic study with particular reference to 
collagenous colitis. Human Pathol. 1989;20:18–28.

 4. Miehlke S, Guagnozzi D, Zabana Y, et al. European guidelines on 
microscopic colitis: United European gastroenterology and European 
microscopic colitis group statements and recommendations. United Eur 
Gastroenterol J. 2021;9:13–37.

 5. Vigren L, Tysk C, Strom M, et al. Celiac disease and other autoimmune 
diseases in patients with collagenous colitis. Scan J Gastroenterol. 
2013;48:944–50.

 6. Davidson S, Sjöberg K, Engel PJH, et al. Microscopic colitis in Denmark 
and Sweden: incidence, putative risk factors, histological assessment and 
endoscopic activity. Scand J Gastroenterol. 2018;53:818–24.

 7. Sonnenberg A, Genta RM. Case-control study of the concurrence of coe-
liac disease with inflammatory bowel disease. Aliment Pharmacol Ther. 
2023;00:1–5.

 8. Wildt S, Munck LK, Winther-Jensen M, et al. Autoimmune diseases in 
microscopic colitis: A Danish nationwide case-control study Aliment 
Pharmacol Ther. 2021;54:1454–62.

 9. Bergman D, Khalili H, Lebwohl B, et al. Celiac disease and risk of micro-
scopic colitis: A nationwide population-based matched cohort study. 
United European Gastroenterol J. 2023;11:189–201.

 10. Wang SW, Xu RH, Chen D. Drug exposure and risk of microscopic colitis: A 
systematic review and meta-analysis. Dig Dis. 2023;41:217–26.

 11. Järnerot G, Hertervig E, Grännö C, et al. Familial occurrence of 
microscopic colitis: a report on five families. Scand J Gastroenterol. 
2001;36:959–62.

 12. Westerlind H, Mellander MR, Bresso F, et al. Dense genotyping of 
immune-related loci identifies HLA variants associated with increased risk 
of collagenous colitis. Gut. 2017;66:421–8.

 13. Westerlind H, Bonfiglio F, Mellander MR, et al. HLA Associations Dis-
tinguish Collagenous From Lymphocytic Colitis. Am J Gastroenterol. 
2016;111:1211–3.

 14. Carmack S, Lash R, Gulizia J, Genta R. Lymphocytic disorders of the gastro-
intestinal tract: a review for the practicing pathologist. Adv Anat Pathol. 
2009;16:290–306.

 15. Olesen M, Eriksson S, Bohr J, Jarnerot G, Tysk C. Lymphocytic colitis: a 
retrospective clinical study of 199 Swedish patients. Gut. 2004;53:536–41.

 16. Marsh MN. Grains of truth: evolutionary changes in small intesti-
nal mucosa in response to environmental antigen challenge. Gut. 
1990;31:111–4.

 17. Oberhuber G, Granditsch G, Vogelsang H. The histopathology of coeliac 
disease: time for a standardized reportscheme for pathologists. Eur J 
Gastroenterol Hepatol. 1999;11:1185–94.

 18. Drossman DA, Corazziari E, Talley NJ, et al. Rome III: The functional gastro-
intestinal disorders. Third edition. Degnon Virginia; 2006.

 19. Roth B, Ohlsson B. Gastrointestinal symptoms and psychological 
well-being in patients with microscopic colitis. Scand J Gastroenterol. 
2013;48:27–34.

 20. Bengtsson M, Ohlsson B, Ulander K. Development and psychometric test-
ing of the Visual Analogue Scale for Irritable Bowel Syndrome (VAS-IBS). 
BMC Gastroenterol. 2007;7:16.

 21. Bengtsson M, Hammar O, Mandl T, Ohlsson B. Evaluation of gastrointesti-
nal symptoms in different patient groups using the visual analogue scale 
for irritable bowel syndrome (VAS-IBS). BMC Gastroenterol. 2011;11:122.

 22. Matsuoka K, Kobayashi T, Ueno F, et al. Evidence-based clinical 
practice guidelines for inflammatory bowel disease. J Gastroenterol. 
2018;53:305–53.

 23. Kapasi R, Glatter J, Lamb CA, et al. Consensus standards of healthcare for 
adults and children with inflammatory bowel disease in the UK. Front 
Gastroenterol. 2020;11:178–87.

 24. http:// analy sport alen- labme dicin. skane. se/. Downloaded 16 July 2023.
 25. Brusca I. Overview of biomarkers for diagnosis and monitoring of celiac 

disease. Adv Clin Chem. 2015;68(1):55.
 26. https:// www. szabo- scand ic. com/ diagn ostik- molek ulare- diagn ostik/ autoi 

mmund iagno stik/ gastr oente rolog ie/ immul isa- celiac- ttg- igg- ab- enhan 
ced- elisa. Date: 110423.

 27. Roth B, Bengtsson M, Ohlsson B. Diarrhoea is not the only symptom that 
needs to be treated in patients with microscopic colitis. Eur J Internal 
Med. 2013;24:573–8.

 28. Roth B, Gustafsson RJ, Jeppsson B, et al. Smoking- and alcohol habits in 
relation to the clinical picture of women with microscopic colitis com-
pared to controls. BMC Womens Health. 2014;14:16.

 29. Verhaegh BPM, Munch A, Guagnozzi D, et al. Course of Disease in Patients 
with Microscopic Colitis: A European Prospective Incident Cohort Study. J 
Crohns Colitis. 2021;15:1174–83.

 30. Ohlsson B. New insights and challenges in microscopic colitis. Therap 
Adv Gastroenterol. 2015;8:37–47.

 31. M’Koma AE. Inflammatory Bowel Disease: Clinical Diagnosis and Surgical 
Treatment-Overview. Medicina. 2022;58:567.

 32. Sonnenberg A, Turner KO, Genta RM. Seasonal variation of duodenal 
intraepithelial lymphocytosis. Clin Gastroenterol Hepatol. 2020;18:2136–8.

 33. Abdo AA, Zetler PJ, Halprin LS. Familial microscopic colitis. Can J Gastro-
enterol. 2001;15:341–3.

 34. Yuan L, Wu TT, Zhang L. Microscopic colitis: lymphocytic colitis, collagen-
ous colitis, and beyond. Hum Pathol. 2023;132:89–101.

 35. Fine KD, Lee EL, Meyer RL. Colonic histopathology in untreated celiac 
sprue or refractory sprue: Is it lymphocytic colitis or colonic lymphocyto-
sis? Hum Pathol. 1998;29:1433–40.

 36. Park T, Cave D, Marshall C. Microscopic colitis: A review of etiology, treat-
ment and refractory disease. World J Gastroenterol. 2015;21:8804–10.

 37. Roberts SE, Morrison-Rees S, Thapar N, et al. Systematic review and 
meta-analysis: the incidence and prevalence of paediatric coeliac disease 
across Europe. Aliment Pharmacol Ther. 2021;54:109–28.

 38. Aziz M, Haghbin H, Khan RS, et al. Celiac disease is associated with 
microscopic colitis in refractory cases in adults: a systematic review and 
meta-analysis of observational studies. Dig Dis Sci. 2022;67:3529–42.

 39. Nimri FM, Muhanna A, Almomani Z, et al. The association between micro-
scopic colitis and celiac disease: a systematic review and meta-analysis. 
Ann Gastroenterol. 2022;35:281–9.

http://analysportalen-labmedicin.skane.se/
https://www.szabo-scandic.com/diagnostik-molekulare-diagnostik/autoimmundiagnostik/gastroenterologie/immulisa-celiac-ttg-igg-ab-enhanced-elisa
https://www.szabo-scandic.com/diagnostik-molekulare-diagnostik/autoimmundiagnostik/gastroenterologie/immulisa-celiac-ttg-igg-ab-enhanced-elisa
https://www.szabo-scandic.com/diagnostik-molekulare-diagnostik/autoimmundiagnostik/gastroenterologie/immulisa-celiac-ttg-igg-ab-enhanced-elisa


Page 13 of 13Roth and Ohlsson  BMC Gastroenterology           (2024) 24:70  

 40. Hanif FM, Luck NH, Abbas Z, et al. Early, non-refractory celiac disease 
associated with microscopic colitis and splenomegaly. J Coll Physicians 
Surg Pak. 2015;25(Suppl 1):S14–6.

 41. Green PHR, Yang J, Cheng J, et al. An association between microscopic 
colitis and celiac disease. Clin Gastroenterol Hepatol. 2009;7:1210–6.

 42. Tovoli F, Negrini G, Sansone V, et al. Celiac Disease Diagnosed through 
Screening Programs in At-Risk Adults Is Not Associated with Worse 
Adherence to the Gluten-Free Diet and Might Protect from Osteopenia/
Osteoporosis. Nutrients. 2018;10:1940.

 43. Blackwell J, Selinger C, Raine T, et al. Steroid use and misuse: a key per-
formance indicator in the management of IBD. Frontline Gastroenterol. 
2020;12:207–13.

 44. Vigren L, Sjöberg K, Benoni C, et al. Is smoking a risk factor for collagen-
ous colitis? Scand J Gastroenterol. 2011;46:1334–9.

 45. Fernandez-Banares F, de Sousa MR, Salas A, et al. Impact of current 
smoking on the clinical course of microscopic colitis. Inflamm Bowel Dis. 
2013;19:1470–6.

 46. Ohlsson B. The role of smoking and alcohol behaviour in management 
of functional gastrointestinal disorders. Best Pract Res Clin Gastroenterol. 
2017;31:545–52.

 47. Nilsson D, Ohlsson B. Gastrointestinal Symptoms and Irritable Bowel 
Syndrome Are Associated With Female Sex and Smoking in the General 
Population and With Unemployment in Men. Front Med (Lausanne). 
2021;8: 646658.

 48. Ludvigsson JF, Montgomery SM, Ekbom A. Smoking and celiac 
disease: a population-based cohort study. Clin Gastroenterol Hepatol. 
2005;3:869–74.

 49. Burke KE, Ananthakrishnan AN, Lochhead P, et al. Smoking is Associated 
with an Increased Risk of Microscopic Colitis: Results From Two Large Pro-
spective Cohort Studies of US Women. J Crohns Colitis. 2018;12:559–67.

 50. Al Momani L, Balagoni H, Alomari M, et al. The association between 
smoking and both types of microscopic colitis: A systematic review and 
meta-analysis. Arab J Gastroenterol. 2020;21(9):18.

 51. Cruickshank-Quinn C, Mahaffey S, Justice MJ, et al. Transient and persis-
tent metabolomic changes in plasma following chronic cigarette smoke 
exposure in a mouse model. PLoS ONE. 2014;9: e101855.

 52. Berkowitz L, Schultz BM, Salazar GA, et al. Impact of cigarette smoking 
on the gastrointestinal tract inflammation: Opposing effects in Crohn’s 
disease and ulcerative colitis. Front Immunol. 2018;9:74.

 53. Roth B, Manjer J, Ohlsson B. Microscopic colitis is associated with several 
concomitant diseases. Drug Target Insights. 2013;7:19–25.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Microscopic colitis found together with celiac disease in a female population is associated with one episode of lymphocytic colitis
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Patients and study design
	Questionnaires
	Study questionnaire
	Rome III criteria
	Visual analog scale for irritable bowel syndrome

	Categorization
	Immunological analyses
	Statistical analyses

	Results
	Group characteristics
	Smoking and snuff habits
	Associations with clinical expression

	Discussion
	Acknowledgements
	References


