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ABSTRACT
Background: Microscopic colitides are chronic immune-inflammatory bowel diseases. The typical
presentation is chronic, watery diarrhoea. Inflammation mostly cannot be visualized via macro-
scopic inspection. The diagnosis thus requires histologic sampling. The clinical picture can vary.
New investigations can prove valuable in setting up recommendations.
Patients: A total of 103 patients with microscopic colitis (MC) [28 lymphocytic colitis (LC) 27.2%,
75 collagenous colitis (CC) 72.8%] in the Clinical Centre of the University of Debrecen (tertiary
care centre) were included, diagnosed between 1993 and 2020. We aimed for a retrospective
analysis characterizing Hungarian MC patients. We sought to compare two subgroups of
patients (with either LC or CC). Our investigation focussed on dominant alteration of stool hab-
its, autoimmune and allergic comorbidities. Autoimmune diseases were diagnosed in 39% (40)
of the patients, allergic diseases in 26.2% (27) of patients and 22.2% of tested patients had ali-
mentary hypersensitivity to certain foods (18 cases out of 81 tested).
Results: Age of diagnosis was younger in LC (44.5 years, SD: 5.3 vs. 51.9 years, SD: 12.8, differ-
ence¼ 7.4 years p¼ .0151). Autoimmune diseases were equally frequent in the two groups (LC:
10 patients 36%, CC: 30 patients, 40%, difference: 4%, p¼ .7124). Food-linked hypersensitivities
were more common in CC (LC: 1 patient, CC: 17 patients). Difference in allergic diseases
(asthma, rhinitis, urticaria) did not differ between groups (LC: 6 patients, 21%; CC: 21 patients,
28%, difference: 7% p¼ .4739). One-third of the patients did not complain about chronic diar-
rhoea. These patients had chronic constipation as the main symptom (34 patients, 33%).
Conclusion: Pre-existing autoimmune and allergic diseases were common in patients with MC.
Chronic watery diarrhoea is not experienced in many cases. The absence of certain symptoms
should not be used to rule out the condition.
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Introduction

Microscopic colitides (MCs) are chronic immune-
inflammatory bowel diseases [1–3]. They are divided

into two main subtypes: lymphocytic colitis (LC) and
collagenous colitis (CC). An incomplete (not classified)
variant was also described. Furthermore, mostly from
paediatric cases, there were reports of clear cell colitis

[4]. The typical presentation of the disease is pro-
tracted, watery diarrhoea. Though not widely recog-
nized, aspecific, subtle macroscopic alterations can be
present on the mucosa, visible on endoscopy or trad-

itional imaging techniques [5]. These changes are
oedematous bowel wall and the presence of mucosal
tears. The recognition of characteristic pathological

changes requires biopsy with histologic evaluation. No
known specific laboratory markers have been discov-
ered so far.

The disease was described in the 1970s. The exact
pathophysiology is not yet elucidated [6]. Several fac-
tors thought to be associated with an increased risk of
microscopic colitis (MC). Most widely known are medi-
cations [proton pump inhibitors (PPIs), HMG-CoA
reductase inhibitors (statins), non-steroid anti-inflam-
matory agents (NSAIDs)] [3,7]. Pre-existing autoimmune
diseases could also raise the possibility of developing
MC. There were reports on smoking and the increased
risk of MC [8–10]. Genetic factors were proposed in the
disease risk as well [11,12]. There are shared HLA-alleles
with certain autoimmune diseases [12]. The inheritable
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nature of MC is indicated by the increased incidence in
families [13]. The underlying cause of the condition is
likely to be multifactorial [2]. The disease is managed
effectively with budesonide, which is considered to be
the drug of choice [14].

There are no universally accepted guidelines for the
treatment of this condition. Every new observation is
valuable in setting up recommendations for the clini-
cians managing these disorders. We would like to
share the general characteristics, main clinical symp-
toms and accompanying autoimmune and allergic dis-
eases encountered in Hungarian patients suffering
from MC.

Materials and methods

We sought to compare the differences between
patients (total 103 patients, 67 females, 36 males) with
the two different forms of MC (28 patients with LC
and 75 with CC). Patients were diagnosed and treated
at the University of Debrecen Clinical Centre, a tertiary
care centre in Eastern Hungary. All diagnoses were
verified via biopsy and histologic evaluation by experi-
enced, independent pathologists. Appropriate special-
ists diagnosed autoimmune and allergic disorders
according to accepted professional guidelines.

Reviewing the previous medical documentation of
patients with histologically confirmed MC, we deter-
mined the age of diagnosis, frequency of accompany-
ing autoimmune and allergic conditions and main
complaint of bowel movements. The diagnosis of LC
or CC was based on the histologic findings. Two inde-
pendent pathologists were evaluating the samples. By
definition, the diagnosis of LC requires the presence of
more than or equal to 20 intraepithelial lymphocytes
for every 100 epithelial cells. In CC, the subepithelial
collagen band thickness exceeds 10 mm, with mucosal
inflammatory infiltrate (lymphocytosis). The findings
were summarised in an Excel spreadsheet table.

The extracted data were analysed via XLStat Excel
addon and Medcalc Software. Differences between the

groups (age of onset, autoimmune disorders and the
clinical symptom’s correlation with AI diseases) were
calculated. The comparison of proportions was done
through the chi-square test, as recommended for
small sample sizes by Campbell [15]. t-test was used
for comparing the age of diagnosis of the two groups.
The observed characteristics were compared to previ-
ous studies. On NCBI PubMed site we searched for
terms “Microscopic Colitis”, “Collagenous Colitis”,
“Lymphocytic Colitis”. The main focus was on more
recent literature. IRB Approval was obtained.

Results

The general overview of patients is listed in Table 1.
The mean age of diagnosis was younger in LC
(44.5 years, SD: 5.3 vs. 51.9 years, SD: 12.8, difference¼
7.4 years p¼ .0151). This differed significantly between
LC and CC. The ratio of genders was more balanced in
CC (1.6 to 1 ratio, as opposed to 4.6 to 1 female to
male). Constipation was significantly more frequent in
the CC group (18% in LC; 39% in CC; p¼ .0452). In LC,
the majority of patients (23 individuals, 82%) had
chronic watery diarrhoea, and five experienced chronic
constipation (18%). 45 (60%) of patients with CC had
diarrhoea and a higher percentage (29 patients, 39%)
of patients had chronic constipation. The difference
between constipation in the groups reached a statis-
tically significant level (p¼ .0452).

Autoimmune diseases are listed in Table 2. Forty
patients had one or more autoimmune comorbidity.
The number of these patients was 10 in the LC group
(36%) and 30 in the CC group (40%). The patient
groups did not differ in this respect (p¼ .7124). The
most prevalent autoimmune disease was Hashimoto
thyroiditis (14 cases). Sj€ogren’s syndrome was also fre-
quently present. Sj€ogren’s syndrome patients all suf-
fered from chronic constipation. There were only four
patients with coeliac disease [gluten sensitive enterop-
athy (GSE)]. The diagnosis of other autoimmune condi-
tions almost always predated the development of MC.

Table 1. General patient characteristics.
Lymphocytic colitis Collagenous colitis

Number of patients 28 (27.2%) 75 (72.8%)
Gender 5 males (18%); 23 females (82%)

p < .0001
31 males (41.3%); 44 (58.7%) females

p ¼ .0337
Mean age at diagnosis� difference: 7.4 years, p ¼ .0151 44.5 years (SD: 5.3) 51.9 years (SD: 12.8)
Comorbid autoimmunity p ¼ .7124 10 patients (36%) 30 patients (40%)
Alteration of stooling Diarrhoea: 23 (82%)

constipation: 5 (18%)
ratio: 4.6 to 1

Diarrhoea: 45 (60%)
constipation: 29 (39%)
ratio: 1.4 to 1

Summarizes the general characteristics of our patients. There were significant differences between groups in the mean age of diagnosis of lymphocytic
colitis was 44.5 and 51.9 years with collagenous colitis (significant difference between the groups (7.4 years; p¼ .0151) and the ratio of chronic constipa-
tion in the two groups: 18% in lymphocytic colitis, and 39% in collagenous colitis; p¼ .0452).
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Only one patient had MC recognized before the
accompanying AI disease (by three months).

The co-occurring diseases of allergic-atopic origin
(without GI allergies) are found in Table 3. Twenty-
seven patients were diagnosed with allergic diseases
(26%). 6 (21%) in the LC group and 21 (28%) of CC
cases. The difference between the groups was not sig-
nificant (7% difference, p¼ .4739). Diseases with aller-
gic aetiology were mostly affecting the respiratory
tract (bronchial asthma and allergic rhinitis).

Summary of the presence of food-specific IgE anti-
bodies can be found in Table 4. Eighty-one patients
(79%) were tested for alimentary allergies. In most
cases (78% of the patients), the test results were nega-
tive. 18 patients (22%) had elevated concentrations of
IgE class antibodies against certain food antigens. The
difference between the two groups was marked: only
one person in the LC group was affected by elevated
IgE class antibodies against specific food antigens,
whereas the other 17 cases were all reported in the
CC group.

Discussion

Though our study has its limitations, due to it being a
retrospective analysis of available data on two differ-
ent group of patients, without the inclusion of a
healthy control subgroup. Moreover, sample size was
also small, still there are some noteworthy findings.

Albeit previous studies reported LC to be more fre-
quent, we were unable to confirm this. Out of our 103
patients, 28 and 75 had the histologic picture of LC
and CC, respectively (27.2% and 72.8%; p< .0001). The
gender ratio revealed female predominance: 67
women and 36 men were diagnosed with either LC or
CC (female: 65% vs. male: 35%, p< .0001).

In LC female patients outnumbered males by 4.6
times. Women and men had similar representation in
the CC group (female to male ratio 1.4 to 1). The find-
ings (the frequency of LC and CC) differ from what
was expected [16]. Probably the discrepancy is due to
small sample size. There might be different clinical
characteristics depending on region and ethnicity [16].

The age at diagnosis was younger than expected
among our patients. As LC patients were younger at
diagnosis, one might ask: whether the lymphocytic
infiltrate can be a forerunner of collagen band thick-
ening. The two conditions might represent the same
disease, though in different stages [17]. This concept
is not a novelty and was already hypothesized. There
is also an overlap in histologic findings in these condi-
tions [18]. MC is rare in young adults (<30 years) and
children. Nonetheless, there are few reports on paedi-
atric cases with MC [19–21].

As expected, the proportion of women with auto-
immune disorders was higher than in men. 47.8% of
women had AI disease and 22.2% of men. AI diseases
predated the development of MC. Most of the previ-
ous investigations reported this pattern. Autoimmune
diseases mostly develop in the young adult-middle
aged population. On the other hand, MC is associated
with more advanced age.

Table 2. Autoimmune diseases in microscopic colitis.
Lymphocytic colitis Collagenous colitis

10 (36%) 30 (40%)
Total: 39% of patients; intergroup difference: 4%, p ¼ .7124
Total autoimmune diseases and percentages
Hashimoto thyroiditis 14 (35%)
Rheumatoid arthritis (RA) 7 (17.5%)
Sj€ogren syndrome 7 (17.5%)
Nondifferentiated collagenosis (NDC) 5 (12.5%)
Gluten sensitive enteropathy (coeliac disease) (GSE) 4 (10%)
Systemic lupus erythematosus (SLE) 4 (10%)
Mixed connective tissue disease (MCTD) 1 (2.5%)
Ankylosing spondylitis (AS) 1 (2.5%)
Graves-Basedow thyroiditis 1 (2.5%)
Autoimmune hepatitis (AIH) 1 (2.5%)

Forty patients had other diseases of autoimmune origin. Ten patients in
the lymphocytic colitis group (36%) and 30 patients in the collagenous
colitis group (40%). There was no significant difference between the
groups p¼ .7124).

Table 3. Allergic diseases in microscopic colitis.
Lymphocytic colitis Collagenous colitis

Total
Difference: 7.4%, p ¼ .4739

6 (21.4%) 21 (28%)

Asthma 3 (50%) 9 (42.9%)
Rhinitis 1 (16.7%) 10 (47.6%)
Urticaria 2 (33.3%) 3 (14.3%)
Eczema 0 1 (4.8%)

Twenty-seven patients were diagnosed with allergic diseases (26%). 6
(21%) of the lymphocytic colitis patients and 21 (28%) of collagenous col-
itis patients. The difference between groups did not reach a statistically
significant level (7.4% difference, p¼ .4739). The most frequent diseases
with allergic aetiology were affecting the respiratory tract (asthma and
allergic rhinitis).

Table 4. Alimentary hypersensitivities.
Foodborne allergy tested 81 78.6%
Negative 63 77.8%
Positive 18 22.2%
Positive IgE against food antigens
Peanut 8 44.4%
Soy 6 33.3%
Tomatoes 6 33.3%
Milk 3 16.7%
Egg 3 16.7%
Gliadin 1 5.6%
Bananas 1 5.6%
Peach 1 5.6%
Oats 1 5.6%

Summarises the presence of food-specific IgE antibodies. Eighty-one
patients were tested for alimentary allergies. 18 patients (22%) had anti-
bodies of the IgE class against certain food antigens. Only one person in
the lymphocytic colitis group had a food allergy. The remaining 17 cases
were within the collagenous colitis group.
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Coeliac disease (GSE) is reported to be associated
with LC, but we were unable to confirm this [22,23].
GSE was only found in 4 out of 103 patients, 3.8%.
There was no evidence of either Crohn’s disease or
ulcerative colitis on examined biopsy specimens. Thus
according to our findings, the presence of MC does
not increase the risk for Crohn’s disease or UC.

According to previous literature, the colitis and GI
symptoms can develop after the eradication of
Helicobacter pylori colonization. Similar reports are
available on cases of other immune-mediated gastro-
intestinal diseases (Crohn’s, UC, GSE) [24–26].
Helicobacter pylori infection was described to be asso-
ciated with extraintestinal autoimmune diseases,
though this is not a widely accepted concept [27,28].
Our patients were not tested for H. pylori colonisation,
thereby we do not have data on its frequency.

Seventy eight of the patients were screened for
food-antigen specific IgE antibodies. The increased
epithelial permeability in MC possibly favours the
development of these antibodies. Most common food-
borne allergens were peanuts, soy and tomatoes

Allergic and atopic diseases were also assessed. The
intestinal tract and airways share their embryologic
origin, and they have a similar basic structure. There
are other similarities between asthma and microscopic
colitides in general (e.g. lymphocytosis, later collage-
nous band thickening) [29,30]. None of the patients
had pulmonary fibrosis, though there are common
variables in the features of PF and CC. This finding is
similar to that others have described. None of the
patients had systemic sclerosis or CREST syndrome.
The development of CC in systemic sclerosis is
rare [31–33].

The classic presentation of MC is watery diarrhoea
(more than three bowel movements per day, at least
250 g stool of liquid consistency daily, for more than 1
month), but others reported cases characterized by
chronic constipation [34]. Inflammation can reduce
intestinal peristalsis [3,33]. It is possible, that patients
with chronic constipation or alternating stooling habits
could have underlying MC. For certain patients the
dominating symptom changed during disease course.
Periods of diarrhoea were followed by periods of con-
stipation (less than three bowel movements per week,
with excessive straining and hard stool, for at least 12
weeks in the last few 12 months).

Thus, symptoms cannot be used to rule out MC.
According to our findings, there were no significant
differences between those with or without diarrhoea
in the frequency of other immune diseases. The pro-
portion of patients with autoimmune comorbidities

was 37% in those presenting with diarrhoea, and 44%
of those with chronic constipation (p¼ .4972).

We observed that patients with Sj€ogren’s syndrome
all suffered from chronic constipation. Sj€ogren’s syn-
drome patients have compromised nutrient processing
and absorption, with an inadequate quantity of saliva.
Oesophageal dysmotility and gastric hypomotility was
also described earlier. Autonomic and enteric nervous
system damage is not infrequent in Sj€ogren’s syn-
drome. It can contribute to the dysmotility [35,36].
Our observation that some patients had chronic con-
stipation or alternating stooling habits is not surpris-
ing [37,38]. Even diseases with dubious pathogenesis
(such as irritable bowel syndrome) can present with
neuromuscular dysfunctions of the gastrointestinal
tract [39].

The role of different inflammatory cytokines in reg-
ulating ECM structural homeostasis was described pre-
viously [40–42]. There are earlier reports on cases,
where prolonged treatment with TNF-a inhibitors—
infliximab or adalimumab—, patients developed CC. A
possible reason could be TGF-b overactivity due to
TNF-a blockade. This might favour excess collagen
synthesis and fibrous tissue remodelling. Thus,
patients with IBD can develop characteristics of CC
after administration of TNF-a inhibitors for longer peri-
ods [43]. MC can be present with “classic IBD” in
patients, as recently shown by Khalili et al. [44].

The role of transforming growth factor-b (TGF-b)
was described in other conditions with excessive
fibrous thickening [45–48]. In pulmonary fibrosis and
systemic sclerosis, there is evidence for excessive TGF-
b activity. No recommendations exist for using anti-
fibrotic agents in CC, even though in other fibrotic dis-
eases they can be beneficial and delay disease
progression.

Conclusions

In summary, our findings were not always in agree-
ment with previous reports. We saw a significant num-
ber of patients without diarrhoea (one-third of total
cases). Autoimmune comorbid diseases preceded the
onset of MC. Sj€ogren’s syndrome was associated with
chronic constipation. Though our investigation has the
limitation, not including a healthy control group
(thereby, the prevalence of other immune-mediated
diseases and allergies cannot be compared to that
seen in the otherwise healthy individuals), it is worth
to compare the two differing groups to each other.

From our observations, symptoms and stooling
habits cannot be used to rule out the presence of MC.
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Not every patient suffers from chronic watery diar-
rhoea. The risk for autoimmune diseases does not
show a marked difference between the two groups.
Though microscopic colitides are female-predominant
diseases, CC subtype showed a fairly balanced gender
distribution. The therapeutic control of the disease
was effective with budesonide.

Ethical approval

All methods were performed following the relevant
guidelines and regulations. The study protocol was
approved by the local Ethics Committee of Kenezy
University Hospital, University of Debrecen, registration
number: E/51/2019) and was in full compliance with
Good Clinical Practices and the Declaration of Helsinki
(1996). By signing a written informed consent, all
patients agreed to have the study results regarding
any side effects as well as possible risks and benefits
of the study published.

Author contributions

IF was responsible for writing the main text and summaris-
ing clinical findings. EV and ZB provided invaluable assist-
ance in the correction of the manuscript. All authors
reviewed the manuscript.

Disclosure statement

The authors declare that there is no conflict of interest
regarding the publication of this paper.

Funding

The study did not have any particular funding support.

Data availability statement

The data that support the findings of this study are available
from the corresponding author, [IF], upon reason-
able request.

References

[1] Ohlsson B. New insights and challenges in micro-
scopic colitis. Therap Adv Gastroenterol. 2015;8(1):
37–47.

[2] Shor J, Churrango G, Hosseini N, et al. Management
of microscopic colitis: challenges and solutions. Clin
Exp Gastroenterol. 2019;12:111–120.

[3] Miehlke S, Verhaegh B, Tontini GE, et al. Microscopic
colitis: pathophysiology and clinical management.
Lancet Gastroenterol Hepatol. 2019;4(4):305–314.

[4] Jozefczuk J, Wozniewicz BM. Clear cell colitis: a form
of microscopic colitis in children. WJG. 2008;14(2):
231–235.

[5] Mellander M-R, Ekbom A, Hultcrantz R, et al.
Microscopic colitis: a descriptive clinical cohort study
of 795 patients with collagenous and lymphocytic col-
itis. Scand J Gastroenterol. 2016;51(5):556–562.

[6] Lindstrom CG. Collagenous colitis” with watery diar-
rhoea–a new entity? Pathol Eur. England. 1976;11:
87–89.

[7] Verhaegh BPM, De Vries F, Masclee AAM, et al. High
risk of drug-induced microscopic colitis with concomi-
tant use of NSAIDs and proton pump inhibitors.
Aliment Pharmacol Ther. 2016;43(9):1004–1013.

[8] Yen EF, Pokhrel B, Du H, et al. Current and past cigar-
ette smoking significantly increase risk for micro-
scopic colitis. Inflamm Bowel Dis. England. 2012;18:
1835–1841.

[9] Vigren L, Sj€oberg K, Benoni C, et al. Is smoking a risk
factor for collagenous colitis? Scand J Gastroenterol.
2011;46(11):1334–1339.

[10] Burke KE, Ananthakrishnan AN, Lochhead P, et al.
Smoking is associated with an increased risk of micro-
scopic colitis: results from two large prospective
cohort studies of US women. J Crohns Colitis. 2018;
12(5):559–567.

[11] Nor�en E, Mellander MR, Almer S, et al. Genetic vari-
ation and gene expression levels of tight junction
genes indicates relationships between PTEN as well
as MAGI1 and microscopic colitis. Dig Dis Sci. 2018;
63(1):105–112.

[12] Stahl E, Roda G, Dobbyn A, et al. Collagenous colitis
is associated with HLA signature and shares genetic
risks with other Immune-Mediated diseases.
Gastroenterology. 2020;159(2):549–561.e8.

[13] Wickbom A, Nyhlin N, Montgomery SM, et al. Family
history, comorbidity, smoking and other risk factors in
microscopic colitis: a case-control study. Eur J
Gastroenterol Hepatol. 2017;29(5):587–594.

[14] Haidar A, Kaur S, Jackson N, et al. Medical treatment
for microscopic colitis: a community Hospital’s experi-
ence. Gastroenterology Res. 2017;10(6):329–333.

[15] Campbell I. Chi-squared and Fisher-Irwin tests of two-
by-two tables with small sample recommendations.
Statist Med. 2007;26(19):3661–3675.

[16] Tysk C, Wickbom A, Nyhlin N, et al. Recent advances
in diagnosis and treatment of microscopic colitis.
Ann. Gastroenterol. 2011;24(4):253–262.

[17] Bowling TE, Price AB, Al-Adnani M, et al. Interchange
between collagenous and lymphocytic colitis in
severe disease with autoimmune associations requir-
ing colectomy: a case report. Gut. 1996;38(5):788–791.

[18] Rasmussen MA, Munck LK. Systematic review: Are
lymphocytic colitis and collagenous colitis two sub-
types of the same disease – microscopic colitis?
Aliment Pharmacol Ther. 2012;36(2):79–90.

[19] El-Matary W, Girgis S, Huynh H, et al. Microscopic col-
itis in children. Dig Dis Sci. 2010;55(7):1996–2001.

[20] Singh P, Das P, Jain AK, et al. Microscopic colitis in
children with chronic diarrhea. J Pediatr Gastroenterol
Nutr. United States. 2013;57(2):240–244.

ANNALS OF MEDICINE 1283



[21] Benchimol EI, Kirsch R, Viero S, et al. Collagenous col-
itis and eosinophilic gastritis in a 4-year old girl: a
case report and review of the literature. Acta
Paediatr. Norway. 2007;96(9):1365–1367.

[22] Green PHR, Yang J, Cheng J, et al. An association
between microscopic colitis and celiac disease. Clin
Gastroenterol Hepatol. 2009;7(11):1210–1216.

[23] Barta Z, Zold E, Nagy A, et al. Celiac disease and
microscopic colitis: a report of 4 cases. World J
Gastroenterol. 2011;17(16):2150–2154.

[24] Narang M, Puri AS, Sachdeva S, et al. Celiac disease
and Helicobacter pylori infection in children: is there
any association? J Gastroenterol Hepatol. 2017;32(6):
1178–1182.

[25] Yu Y, Zhu S, Li P, et al. Helicobacter pylori infection
and inflammatory bowel disease: a crosstalk between
upper and lower digestive tract. Cell Death Dis. 2018;
9(10):961.

[26] Basyigit S, Unsal O, Uzman M, et al. Relationship
between Helicobacter pylori infection and celiac dis-
ease: a cross-sectional study and a brief review of the
literature. Prz Gastroenterol. 2017;12(1):49–54.

[27] Gasbarrini A, Franceschi F. Autoimmune diseases and
Helicobacter pylori infection. Biomed Pharmacother.
1999;53(5-6):223–226.

[28] Magen E, Delgado JS. Helicobacter pylori and skin
autoimmune diseases. World J Gastroenterol. 2014;
20(6):1510–1516.

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

[30] Koskela RM, Niemel€a SE, Karttunen TJ, et al. Clinical
characteristics of collagenous and lymphocytic colitis.
Scand J Gastroenterol. 2004;39(9):837–845.

[31] Abignano G, Scott N, Wollheim FA, et al. Collagenous
colitis in systemic sclerosis: an overlooked and treat-
able complication. J Clin Rheumatol. 2014;20(5):
278–282.

[32] Ekiz F, Coban S, Savas B, et al. Collagenous colitis in a
patient with systemic sclerosis: a rare entity. J Natl
Med Assoc. 2007. 99:681–682.

[33] Ozaki H, Hori M, Kinoshita K, et al. Intestinal dysmotil-
ity in inflammatory bowel disease: Mechanisms of the
reduced activity of smooth muscle contraction.
Inflammopharmacology. 2005;13(1–3):103–111.

[34] Th€orn M, Sj€oberg D, Holmstr€om T, et al. Collagenous
colitis without diarrhoea at diagnosis - a follow up
study. Scand J Gastroenterol. 2019;54(2):194–194.

[35] Kovacs L, Papos M, Takacs R, et al. Autonomic ner-
vous system dysfunction involving the gastrointestinal

and the urinary tracts in primary Sjogren’s syndrome.
Clin Exp Rheumatol. Italy. 2003;21:697–703.

[36] Yoshida T, Kinjo M, Nakane S. Autoimmune auto-
nomic ganglionopathy associated with Sjogren’s syn-
drome presenting with recurrent abdominal
distension. BMJ Case Rep. 2018;Oct 2;2018:
bcr2017223785.

[37] Bassotti G, Antonelli E, Villanacci V, et al.
Gastrointestinal motility disorders in inflammatory
bowel diseases. World J Gastroenterol. 2014;20(1):
37–44.

[38] Akiho H, Ihara E, Motomura Y, et al. Cytokine-induced
alterations of gastrointestinal motility in gastrointes-
tinal disorders. World J Gastrointest Pathophysiol.
2011;2(5):72–81.

[39] Chey WD, Cash BD. Irritable bowel syndrome: update
on colonic neuromuscular dysfunction and treatment.
Curr Gastroenterol Rep. 2006;8(4):273–281.

[40] Cox TR, Erler JT. Remodeling and homeostasis of the
extracellular matrix: implications for fibrotic diseases
and cancer. Dis Model Mech. 2011;4(2):165–178.

[41] Taylor AJ, Ratner BD, Buttery LDK, et al. Revealing
cytokine-induced changes in the extracellular matrix
with secondary ion mass spectrometry. Acta
Biomater. 2015;14:70–83.

[42] Vaday GG, Lider O. Extracellular matrix moieties, cyto-
kines, and enzymes: dynamic effects on immune cell
behavior and inflammation. J Leukoc Biol. 2000;67(2):
149–159.

[43] Saad RE, Shobar R, Mutlu EA. Collagenous colitis
development occurs after long standing mucosal
healing in IBD with TNF-a inhibitors, and could be
due to exaggerated healing response from excess
TNF-a inhibition. Med Hypotheses. 2019;123:90–94.

[44] Khalili H, Burke K, Roelstraete B, et al. Microscopic col-
itis and risk of inflammatory bowel disease in a
nationwide cohort study. Gastroenterology. 2020;
158(6):1574–1583.e2.

[45] Fernandez IE, Eickelberg O. The impact of TGF-b on
lung fibrosis: from targeting to biomarkers. Proc Am
Thorac Soc. 2012;9(3):111–116.

[46] Saito A, Horie M, Nagase T. TGF-b signaling in lung
health and disease. Int J Mol Sci. 2018;19:1–18.

[47] Ayers NB, Sun C, Chen SY. Transforming growth fac-
tor-b signaling in systemic sclerosis. J Biomed Res.
2018;32(1):3–12.

[48] Varga J, Whitfield ML. Transforming growth factor-
beta in systemic sclerosis (scleroderma). Front Biosci.
2009;S1(1):226–235.

1284 I. FEDOR ET AL.


	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusions
	Ethical approval
	Author contributions
	Disclosure statement
	Funding
	Data availability statement
	References


