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Abstract: Microscopic colitis (comprising lymphocytic and collagenous colitis, albeit an
incomplete variant is gaining recognition as well] is a chronic, immune-mediated inflammatory
state of the lower gastrointestinal tract (colon). The diagnosis requires diagnostic colonoscopy
with characteristic histopathological findings. They have a propensity to present in senior
populations (above 60 years of age), particularly women - who are approximately 2.5-3 times
more likely to develop microscopic colitis. Preexisting other immune-inflammatory diseases
are also shown to predispose patients for the development of microscopic colitis. The classic
presentation is profuse watery diarrhea, often during the night or early morning hours. Fecal
incontinence and abdominal pain are frequent as well. Thus, the disease impacts patients’
quality of life and well-being. The first described cases date back to the seventies and eighties
of the twentieth century, thereby they can be considered fairly recently discovered disease
states. Our understanding of the disease and its pathophysiology is still incomplete. Although
there is a lack of unified recommendation for treatment, most clinicians prefer the use of
budesonide, and most published guidelines regard this locally acting glucocorticoid as the
therapy of choice. In our article, we aimed for a brief, noncomprehensive overview of the
clinical significance, diagnosis, and management of microscopic colitis.
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Introduction

Microscopic colitis (MC) is a chronic immune-
inflammatory bowel disease, with a tendency to
affect senior individuals (generally =65years of
age), especially women.!-> MC was first described
in the 1970s (first, collagenous colitis in 1976,*
whereas the term ‘microscopic colitis’ was first
mentioned in 1980). MC comprises two sub-
types (lymphocytic and collagenous colitis, L.C
and CC, respectively), and a third incomplete
(MCi) variant was described as well. Table 1
provides an overview and comparison of histo-
logic findings. MC can account for 20% of cases
of chronic diarrhea in the elderly (=65years of
age).” Nonetheless, rarely it can be present in
other age groups, young people, and even chil-
dren.%° It is suggested that the pathogenesis of
MUC is related to derailed immune responses to
the gut microenvironment triggered by exoge-
nous factors (pharmacologic and lifestyle) in the

genetically susceptible.®1© There are certain
overlaps in genetic risk with other immune-medi-
ated disorders.11-13

The classical presentation of the disease is watery,
nonbloody diarrhea, often presenting during the
night and early morning hours. Nonetheless, the
absence of diarrhea cannot be used for ruling out
the disease, as some patients might experience
chronic constipation or alternating periods of
constipation and diarrhea.!* The main diagnostic
challenge of the disease is that it requires histo-
logic sampling from multiple sites (2—4 samples
taken from both left and right colon, into separate
containers) during colonoscopy, as overt mucosal
inflammation is not always visible on endoscopy.
Nevertheless, nonspecific macroscopic signs —
such as mildly edematous, hyperemic bowel wall,
and even ‘cat-scratch appearance’ on bowel
mucosa — can also indicate underlying MC.%15-18
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Table 1. Histological features of microscopic colitis and incomplete microscopic colitis (MC, MCi).

Subgroups  Mononuclear Subepithelial Intraepithelial
inflammation of LP collagenous band lymphocytosis
Microscopic colitis CcC Moderately increased - > 10 pm - distinct Normal or

(MC)

LC Moderately increased -
chronic inflammation

Microscopic colitis ~ CCiand LCi

incomplete (MCi)

chronic inflammation

Slightly increased

pattern of fibrosis slightly increased

Normal or slightly >20 IELs per

thickened 100 cells

between 5and 10 um  10-20 IELs per
100 cells

CC, collagenous colitis; IELs, intraepithelial lymphocytes; LC, lymphocytic colitis; LP, lamina propria.

Epidemiology, risk factors, and

pathogenesis

Reports on incidence and prevalence were
mostly conducted in higher-income countries
(the Netherlands, USA, Sweden, UK, Iceland,
Denmark, and Catalonia).!%25 Nevertheless,
there are studies on incidence data in lower-
income countries.?6-28 Albeit some of these
reports are published in other languages, the
abstracts are available in English as well, and
they are valuable in the assessment of true epi-
demiologic data. The disease seems to be more
common in Northern Europe and North
America; there is possibly an increased rate in
northern latitudes, similar to other inflammatory
bowel diseases.?%-30

Initially, MC was thought to be a rare disease
entity. Early estimates on incidence ranged from
1 to 5per 100,000 person-years in Europe and
North America. After the initial description of
the disease, the newly diagnosed cases of MC
increased, until stabilizing.33! The incidence
plateaued in this century.323¢ Recent studies
approximate the incidence rate to be 7-25per
100,000 person-years for MC.331 Currently,
they are comparable in the number of new cases
to classical inflammatory bowel diseases; in cer-
tain countries, it even exceeds them.34

The initial increase in incidence might have had
multiple underlying causes. One is the increased
awareness of MC and the more frequent histo-
logic sampling of colonic tissues. We would also
like to point out that using different staining
methods — other than classic HE — can increase
the diagnostic sensitivity (in particular, CD3
staining) as they allow the identification of more
intraepithelial lymphocytes.3%3¢ Furthermore, as

demographic trends in Western societies have
shown an increase in the proportion of the elderly,
this phenomenon might also contribute to the
increased incidence of MC (as the disease typi-
cally affects people past the age of sixty).

The two subtypes show comparable incidence,
though the literature is not consistent in this
regard. Whereas most studies reported CC to be
more common,3337 other authors (data from
Olmsted County in Minnesota and Sweden)38:39
found LC to be the more prevalent. According
to a recent nationwide cohort study in Sweden,
the estimated lifetime risk of developing MC is
around one in 115 women and one in 286 men.%3°
Thereby, females are approximately 2.5-3 times
more likely to develop MC during their lives.
Lymphocytic and collagenous colitis also differ in
their age of onset according to previous reports.
The former is usually diagnosed earlier in life.

The exact pathophysiology is not yet understood.
The underlying cause of the condition is likely to
be multifactorial.2 Widely recognized are medi-
cations. There is convincing evidence on non-
steroid anti-inflammatory drugs (NSAIDs) being
a risk factor for MC. Furthermore, proton pump
inhibitors (PPIs), HMG-CoA reductase inhibi-
tors (statins), and selective serotonin reuptake
inhibitors (SSRIs) were also proposed to contri-
bute to disease risk.4043 Less commonly anti-
hypertensive medications were described as a
possible underlying risk factor. These agents
include angiotensin-converting-enzyme inhibi-
tors and P-blockers, but the evidence for this is
less well established.*+%5 Moreover, both meno-
pausal estrogen replacement therapy (ERT) and
the use of oral contraceptive pills (OCPs) were
described as predisposing medication in a study
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Table 2. Drugs as risk factor for microscopic colitis (from Beaugerie and Pardi).4

High likelihood

Intermediate likelihood

Low likelihood to cause microscopic colitis

Acarbose Carbamazepine
Aspirin and NSAIDs Celecoxib
Clozapine Duloxetine
Entocapone Fluvastatin
Flavonoids Flutamide
Lansoprazole, Omeprazole, Oxetorone
Esomeprazole Madopar?
Ranitidine Paroxetine
Sertraline Simvastatin
Ticlodipine StalevoP

Cimetidine

Gold salts
Piascledine
Pembrolizumab
Topiramate

ACE inhibitors
Bisphosphonates
ARBs

B-blockers

ACE, angiotensin-converting enzyme; ARBs, angiotensin receptor blockers; NSAIDs, nonsteroid anti-inflammatory drugs.
aMadopar is an antiparkinson medication with levodopa and benseracide.
bStalevo is an antiparkinson agents with carbidopa, levodopa, and entocapone.

published by Burke er al. Their investigation
yielded that ERT enhanced risk more than
OCPs, and they found no difference between dis-
ease subtypes (LC and CC). Thereby, clinicians
should carefully weigh the possible risks and ben-
efits of prescribing ERT for women past meno-
pause.*® As the aforementioned agents are
frequently prescribed, particularly in the elderly,
physicians should be aware of possible adverse
outcomes of triggering or exacerbating MC.547
Medications that were proposed to play a role in
the increased risk for MC are listed in Table 2.

Existing autoimmune and rheumatic diseases in
patients’ history can raise the possibility of MC.
Smoking is also regarded as a risk factor for
MC.48-50 Smoking enhances the risk of colla-
genous colitis more than that of lymphocytic
colitis.48:51 It is also recognized as a predisposing
factor for earlier disease development (the mean
age at disease onset was found to be 42 years by
Vigren et al.)*®

Several genetic factors were proposed as con-
tributing to the disease risk.5253 There are
shared human leukocyte antigen (HLA) alleles
with certain autoimmune diseases.!?1353 One of
the common autoimmune comorbidities in MC
is celiac disease (CeD). The two conditions
share some HILA-susceptibility alleles.5456 A

key inflammatory cytokine, interleukin-6 gene
polymorphisms also seem to contribute to dis-
ease risk.3%57 In addition, it seems the two sub-
types of MC have distinct genetic susceptibility
factors, thereby challenging the concept of the
conditions being the same entity.!1:>8 The inher-
itable nature of MC is indicated by the increased
incidence in families.59-62

Diagnosis

The hallmark symptom is in most cases profuse,
nonbloody diarrhea, with a detrimental impact on
the patient’s subjective quality of life. Differential
diagnosis should exclude other possible causes of
diarrhea — (common causes are listed in Table 3).
Note that most entities present usually earlier in
life, whereas the diagnosis of MC is uncommon
in young adults. In contrast, classic inflammatory
bowel diseases are mostly present in the first three
to four decades of life, with another incidence
peak later in the seventh decade of life.®3 CeD was
classically regarded as a disease in the pediatric
population, though the incidence of cases in
adults is on the rise. Irritable bowel syndrome
(IBS) also shows a predilection for younger
adults, rarely present in the senior population.

As the name implies, for establishing the diagno-
sis of MC, endoscopic imaging with histologic
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Table 3. Differential diagnosis of microscopic colitis.

Differential diagnosis

Features

Infectious colitis

Celiac disease

Inflammatory bowel
disease - IBD -
Crohn’s disease and
ulcerative colitis

Irritable bowel

syndrome - Diarrheal

subtype (IBS-D)

Watery diarrhea, detection of toxin by PCR or positive stool studies

Steatorrhea, positive celiac disease serologic tests, duodenal biopsy confirming crypt hyperplasia and

villous atrophy.

Age of presentation: bimodal, first peak in childhood (8-12months of age) and a second in the third
decade of life. Average age of diagnosis is 8years (ranging from 1 to 17]é

Bloody diarrhea, colonoscopy might demonstrate friability, erosions, edema, crypt abscesses
(ulcerative colitis), skip lesions, and cobblestone mucosa with transmural inflammation and

noncaseating granulomas (Crohn's disease).

Average age of disease onset: bimodally distributed, disease usually presents before 30years of age,
and there is a second peak later in life, especially in women.®5

Non-remarkable physical examination findings, normal laboratory studies and negative colonoscopy,

biopsy.

Average age of presentation: typically in the third to fourth decade of life, usually before 35years of age.

sampling is required. Colonoscopy is preferred
over flexible sigmoidoscopy, as it allows a more
comprehensive investigation. Full colonoscopy is
also preferred to rule out colon cancer, a common
malignancy in the elderly (in fact more frequent
than MC). Nonetheless, flexible sigmoidoscopy
can still diagnose the majority of MC cases.%7:68
Colonoscopy can be performed without compli-
cations most of the time; colonic perforation was
reported in sporadic cases.®9-7! The risk of perfo-
ration is low and generally regarded as safe. A
meta-analysis reviewing the endoscopic findings
written by Marlicz er al. found a prevalence of
1.1%.'® Thereby, cautious insufflation and
careful technique are recommended in practice.
The associated risk is not as great in flexible
sigmoidoscopy.

The lymphocytic colitis subtype (LC) is charac-
terized by =20 lymphocytes per 100 epithelial
cells in the colonic epithelium, without thickened
subepithelial collagen band. In collagenous colitis
(CC), there is the presence of a thickened
(>10um) subepithelial collagen band and
mucosal inflammatory infiltrate (lymphocytosis,
albeit not to the degree of that seen in lympho-
cytic colitis). Thus, an overlap in the histologic
picture in lymphocytic and collagenous colitis
exists.”? On this basis, some even proposed the
possibility that the two conditions might repre-
sent the same disease in different stages (reviewed
by Rasmussen and Munck’?). Remarkably, some
investigations reported the age of diagnosis of
lymphocytic colitis to be somewhat younger,

thereby raising the question of whether lympho-
cytosis is a forerunner to collagen band thicken-
ing.%23:73 On the contrary, other authors described
the average age of diagnosis of collagenous colitis
to be lower.21:24¢ The seemingly controversial data
challenge the concept of the two diseases being
the same, and one must bear in mind that the two
conditions have distinct genetic susceptibility fea-
tures.>® From the clinical point of view, this has
no importance. Both diseases should be treated
with the same pharmacotherapy.

Mild to moderate lymphocytosis (>5 lympho-
cytes per 100 epithelial cells) and mildly thick-
ened collagen band (>5 um) not sufficing for MC
criteria are categorized as incomplete variants
(MCi). Another possible variant was described,
mostly in pediatric cases, called ‘clear cell coli-
tis’.’* Whereas MC is not as common in young
adults (<30years) and children, there are few
reports on pediatric cases with MC.7:8:75

The classical picture of the disease is chronic,
watery diarrhea. Nevertheless, some authors
already described patients without diarrhea,
even with constipation.!'* We should emphasize
that gastrointestinal dysmotility was reported in
other inflammatory states of the gastrointestinal
tract; inflammation might hinder intestinal peri-
stalsis.4176-78 As other conditions can be an
underlying cause of chronic diarrhea, it is impor-
tant to consider alternative diagnoses in patients.
For a list of possible other causes, see Table 3.
One of the frequent diseases posing a differential
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Table 4. Differentiating irritable bowel syndrome from microscopic colitis with clinical history.*

Patient history data

Irritable bowel syndrome

Microscopic colitis

Age of onset

Stool consistency

Abdominal pain or discomfort Obligatory
Diarrhea during night

A feeling of inadequate bowel cleansing

Weight loss Rarely
Fecal incontinence Rarely
Bloating, fullness Common

Other immune-mediated disorders

Usually before 50years of age

Variable, alternating

Very rare, not typical

Commonly reported

Rarely present

Usually watery
Variably present
Possible

No

Common
Common

Rarely

Commonly encountered

Mostly after 50years of age, in senior individuals

diagnostic difficulty is IBS. A substantial pro-
portion of patients are misdiagnosed with IBS,
thereby missing an opportunity for proper phar-
macologic management.>27%31,79 An overview of
the differential aspects of IBS and MC is pro-
vided in Table 4. Most physicians still consider
IBS as a diagnosis of exclusion.8%-83 This view is
being challenged though, as a comprehensive
gastrointestinal workup is both financially taxing
and time-consuming. Thereby, A Ford and
Black proposed that IBS can be diagnosed posi-
tively, without excluding every other possible
cause first.8485 Moreover, multiple pharmaco-
logic agents are known to cause diarrhea as an
adverse effect.4?

While their characteristic bowel wall inflammation
is mostly apparent via histologic sampling, non-
specific, subtle macroscopic signs can be present
on the mucosa, visible on endoscopy or traditional
imaging techniques.® These changes are edema-
tous bowel wall and the presence of mucosal tears,
the appearance of ‘cat scratch mucosa’.1>-17:86 No
known specific laboratory markers have been dis-
covered so far. Elevated erythrocyte sedimenta-
tion rate, mild anemia, and certain autoantibodies
might be present. The most common autoanti-
bodies are rheumatoid factor (RF), antinuclear
and antimitochondrial antibodies, antineutro-
philic cytoplasmic antibodies (ANCA), anti-
Saccharomyces cerevisiae antibodies (ASCA), and
antithyroid peroxidase (TPO) antibodies.87-88
These findings are most likely to be related to
comorbid immune conditions. Very rarely patients

may develop protein-losing enteropathy and con-
sequent hypoalbuminemia.89-91

Because of the absence of validated laboratory
biomarkers, the subjective impact on patients’
quality of life can be used as an approximate for
disease activity. Patients with less than 3 daily
stools and less than one liquid present little or
no effect on their perceived well-being, for
which reason this definition has been proposed
as a criterion for clinical remission by Hjortswang
et al.31,92

Impact on patients’ quality of life

Although not objectively measurable, the self-
reported patient quality of life is wusually
impaired.?3-9> Disease anxiety is common in
patients suffering from MC, especially in cases
with fecal incontinence.?3%¢ It can be a contribut-
ing factor for social isolation and has detrimental
effects on free-time activities, limiting the possi-
ble options for elderly retired patients. For those
still employed, the frequent rush to the bathroom
can elicit feelings of embarrassment in front of
coworkers. Fatigue, poor sense of smell and taste,
loss of appetite are also common. These factors
can contribute to the social isolation of affected
patients.®? Certain patients are also prone to have
poorer self-esteem, regarding themselves as a bur-
den for others. Consequently, adequate control of
the disease can also contribute to the psychologi-
cal well-being of the patients, enabling them to
have a more fulfilling social life.
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Complications and comorbidities

Despite MC’s negative impact on patients’ well-
being, the disease itself is usually benign, without
grave clinical sequelae. There is no known associ-
ated risk for malignancy of the colon (distinguish-
ing feature from ulcerative colitis).?®-% There is a
slightly increased risk for lung cancer, but these
findings should also consider smoking as a con-
founding factor: As smoking predisposes patients
to both MC and lung cancer, possibly both con-
ditions originate from this risk factor.%®

Although the absorption of macronutrients gen-
erally remains intact, patients have an increased
tendency for developing reduced bone mass and
mineral content.%%100 The exact underlying pro-
cess behind this is not yet fully understood, pos-
sibly a combination of chronic glucocorticoid
treatment with an inflammatory state. Thus,
patients are recommended to pay attention to
their mineral — calcium — intake as well as ade-
quate vitamin-D status.>

As indicated, patients with preexisting immune-
mediated inflammatory diseases have a greater
risk for the development of MC.10:102 The most
frequently reported associated condition is
CeD.102-104 Patients with CeD, with adequate
gluten-free diet adherence, might still have gas-
trointestinal complaints if they develop MC. MC
and CeD share susceptibility genetic factors, par-
tially explaining their frequent association.>%55
Furthermore, the differential diagnosis of MC
should also exclude CeD (see Table 3).

Whereas progressive systemic sclerosis or CREST
syndrome (calcinosis, Raynaud’s phenomenon,
esophageal dysmotility, sclerodactyly, teleangiec-
tasia) has certain overlapping features with colla-
genous colitis, their association is rare, and not
frequently encountered.”%:105:106 Diseases affect-
ing the thyroid are also possibly encountered. Not
only do patients with MC seem to have a higher
risk for developing autoimmune conditions of the
thyroid gland, but patients with Hashimoto thy-
roiditis might display increased epithelial lym-
phocytosis in their intestinal lining,107-108

The current view is that the development of MC is
generally not a forerunner to classical inflamma-
tory bowel diseases (Crohn’s and ulcerative coli-
tis). The latter two diseases are generally present
at a younger age (often in childhood).109-111 Both
Crohn’s disease and ulcerative colitis are known

to have a more thoroughly explored pathogenesis,
and they also feature manifestations outside the
gastrointestinal tract. Nevertheless, given the
shared genetic susceptibility factors and the pos-
sible connection between the disease states, it is
hardly surprising that association with classic IBD
in patients is possible. Cases with comorbid IBD
were recently described by Khalili ez al.112

Management

The therapeutic intervention aims the sympto-
matic control of the disease. This can significantly
improve patients’ reported quality of life.
Hjortswang er al.%2 proposed remission criteria
according to their research with health-related
quality of life questionnaires. They suggested cli-
nicians should preferentially aim for appropriate
disease control with less than 3 stools per day,
with no watery diarrhea.31:92 Histologic remission
is also warranted with adequate therapies.!13

Whenever possible, causative and aggravating
medications?0:42:43,45,114,115 NSATDs, PPIs, SSRIs,
cigarette smoking,*-3° and alcohol should be
eliminated. Clinicians are thereby advised to
review the medications of patients and assess
other risk factors. A treatment approach flow-
chart is depicted in Figure 1. Were these meas-
ures insufficient to achieve proper disease control,
pharmacologic therapy is indicated.

The cornerstone of treatment is budesonide, a
glucocorticoid with predominantly local-topical
effects, confined to the intestines and hepatic
tissues.!16:117 Generally, after the induction of
remission (9mg budesonide per day for 6-8
weeks), a low-dose maintenance therapy is indi-
cated. Reports and recommendations suggest
that tapering down to the minimal effective
dose is required to avoid relapses of the disease.
This dosage can be as low as 3mg every other
day. Patients who do not receive adequate
maintenance therapy often relapse with their
symptoms.!18

The relapse rate after withdrawal of budesonide
can be as high as 80% and can occur as soon as
2 weeks.119 Factors contributing to enhanced
relapse rate are a longer duration of symptoms
before treatment (more than 12months),
advanced age (above sixty years), and more severe
baseline disease activity (frequency of daily diar-
rheas exceeding 5).
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Diagnosed
microscopic colitis

1L

Lifestyle modifications - smoking

cessation. Review and elimination of

exacerbating medications

[BUDESONIDE 9 mg per day] -

|
\
\
L

4

-

( Symptomatic control, if neccessary: )
\ cholestyramine, loperamide

T

-

<E-.'ide'wca for other agents is | "ni129

scarce

symptoms: continue

Responding, remission of
treatment for 6-8 weeks

Not responding: work up other causes of
diarrhea and treat accordingly
Attempt other medications and symptomatic

Z2—

control

JL

Maintenance therapy
Taper budesonide down
to the minimal effective

maintenance dose (<6mg
per day)
Assess adequate vitamin-D and

=
Calcium supplementation

Relapsing disease: re-initiate budesonide
(9mg per day) then after induction of
remission, taper the dose for maintenance

S >

Figure 1. A proposed treatment algorithm for microscopic colitis (regardless of whether collagenous

or lymphocytic colitis or incomplete variant]. Note that the backbone of therapy is adequate risk factor
assessment and elimination along with properly administered budesonide. Nonetheless, about 10-20% of
patients are refractory for budesonide treatment; in those cases, other drugs might prove effective.

Patients with persisting symptoms can be treated
with the bile-acid binding agent cholestyramine
(4 g, taken multiple times per day) in combination
with loperamide. If symptoms are adequately
improving, the administration of cholestyramine
should last until the resolution of diarrhea.
Cholestyramine can be particularly effective in
cases with bile-acid malabsorption.120,121

For symptomatic control of the disease, another
therapeutic option is bismuth-subsalicylate for
relapsing patients. It has been found to alleviate
disease activity and is generally safe for short-
term use. Apart from reducing the episodes of

diarrhea, it can also contribute to histologic
remission of the disease. Thus far, no larger sam-
ple group randomized control trials have been
conducted with bismuth subsalicylate. Therefore,
information about efficacy is derived from a small
open-label trial (low-quality evidence).!?2 A dose
of 3 X 262 mg three times per day (9 tablets) was
found to improve symptom control.123 Prolonged
administration is not recommended due to pos-
sible toxicity.3!

Treatments with other agents, such as systemic glu-
cocorticoids, aminosalicylates, and immunosup-
pressant agents (like methotrexate or azathioprine),
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display less favorable outcomes.124126 The remis-
sion rate with budesonide is approximately 80%,
whereas other therapeutic interventions are gener-
ally not as effective. Particularly the systemic
administration of prednisone yielded a remission
rate not better than placebo in a small randomized
clinical trial.'?> Thereby, the response rate of
prednisone is inferior to budesonide, and the latter
is also found to be better in maintaining remis-
sion. The side effect profile of prednisone is also
unfavorable.126:127

As aminosalicylates are frequently used in the
management of other inflammatory bowel dis-
eases, they were studied in comparison with
budesonide. However, in MC, the efficacy of
aminosalicylates was nonsuperior to placebo.!28
Before the advent of local budesonide therapy,
aminosalicylates were compared with systemic
glucocorticoids and reported to be inferior.88

Tumor necrosis factor (TNF)-a inhibitors show
excellent efficacy in cases of other inflammatory
bowel diseases, thereby there were investigations
and case reports with these agents (infliximab,
adalimumab) in MC as well.12%-131 Although in
certain cases TNF-a blocking biologic therapy
can be effective in induction of remission, they
are generally not indicated. They might offer a
solution for patients who are refractory to budes-
onide treatment.

Furthermore, TNF blockers might even worsen
the symptoms of MC. Previous reports are
available on cases, where the administration of
TNF-a inhibitors caused patients to develop the
histologic picture of collagenous colitis. The
exact pathophysiology underlying this pheno-
menon is not yet elucidated. Possibly there is a
transforming growth factor-B (TGF-B) over-
activity, as a consequence of TNF-a inhibition.
Excess collagen synthesis and fibrous tissue
remodeling thus can be an adverse effect of TNF-
o blocking biologics.!32 The role of different
inflammatory cytokines in regulating extracellu-
lar matrix (ECM) structural homeostasis was
described previously.133-135

The role of TGF-p was described in other condi-
tions with excessive fibrous thickening.136-13% In
pulmonary fibrosis and systemic sclerosis, there is
evidence for excessive TGF-f activity. Currently,
there are no recommendations for administering
antifibrotic agents in collagenous colitis, though

they might be beneficial and delay the progression
of collagen band thickening.

Another novel therapeutic option is vedolizumab,
targeting o,f, integrin. This monoclonal anti-
body is already approved for the treatment of
Crohn’s disease and ulcerative colitis, and there
are indeed promising results in refractory cases of
MC as well.140-142 Remarkably, it seems to be
effective in patients who are otherwise refractory
to traditional therapy with budesonide and other
immunomodulant agents.!42 More investigations
are required to judge its true efficacy, as in another
case series, vedolizumab only induced and main-
tained remission in less than half of the patients.140

Surgical management of MC is regarded as a last
resort, reserved for patients who are refractory to
medical therapy. There are no larger reports
available; most publications thus far are case
series or individual case reports.6465143-145
Ileostomy (fecal stream diversion) can be effec-
tive in elderly patients. In addition to the resolu-
tion of diarrhea, there were also observable
improvements in collagen band thickening in
patients with collagenous colitis. After the resto-
ration of intestinal continuity, half of the patients
relapsed both clinically and histologically. This
highlights the possible role of luminal microbial
factors in the pathogenesis of the disease.®® Other
surgical options include sigmoidostomy and
colectomy. Nonetheless, surgical management is
falling out of favor, as available medical therapies
are effective in the vast majority of cases, without
the risks associated with surgical procedures.

Closing remarks and conclusion

Our article has its limitations as not being a com-
prehensive review, solely focusing on clinical
aspects of the disease. Thereby, we did not aim to
recapitulate current concepts about the genetic
background of the disease. Moreover, we did not
include a more in-depth description of therapies,
other than budesonide, due to lack of sufficient
evidence. Currently, other agents have no solid
basis for recommendations, and the evidence of
their efficacy is mostly empirical. We sought only
to briefly provide an overview for clinicians in the
recognition and management of this disease
entity, mostly emphasizing practical points.

MC is not uncommon in senior populations;
its incidence is comparable to that of other
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inflammatory bowel diseases. Women are more
likely to suffer from this disease, especially those
with preexisting immune-inflammatory condi-
tions. Typically MC manifests with chronic non-
bloody diarrhea, though a smaller proportion of
patients might even experience periods of consti-
pation or only abdominal pain. Recommended
treatment is the local glucocorticoid preparation
budesonide. After induction of remission (typically
9 mg budesonide per day for 6-8 weeks), treatment
should be titrated down to a minimal effective dose
as maintenance therapy. Without adequate main-
tenance, the relapse rate can be as high as 80%. In
case of persisting diarrhea, symptomatic control of
the disease can be achieved with cholestyramine or
bismuth-subsalicylate. Surgical approaches should
be regarded as a last resort in medication refractory
cases. Patients should have their bone mineral
density checked regularly, and clinicians are
advised to prescribe vitamin D and adequate cal-
cium supplementation.
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