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Abstract

Microscopic colitis may be defined as a clinical syn-
drome, of unknown etiology, consisting of chronic wa-
tery diarrhea, with no alterations in the large bowel at
the endoscopic and radiologic evaluation. Therefore,
a definitive diagnosis is only possible by histological
analysis. The epidemiological impact of this disease
has become increasingly clear in the last years, with
most data coming from Western countries. Microscopic
colitis includes two histological subtypes [collagenous
colitis (CC) and lymphocytic colitis (LC)] with no dif-
ferences in clinical presentation and management.
Collagenous colitis is characterized by a thickening of
the subepithelial collagen layer that is absent in LC.
The main feature of LC is an increase of the density
of intra-epithelial lymphocytes in the surface epithe-
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lium. A number of pathogenetic theories have been
proposed over the years, involving the role of luminal
agents, autoimmunity, eosinophils, genetics (human
leukocyte antigen), biliary acids, infections, alterations
of pericryptal fibroblasts, and drug intake; drugs like
ticlopidine, carbamazepine or ranitidine are especially
associated with the development of LC, while CC is
more frequently linked to cimetidine, non-steroidal
antiinflammatory drugs and lansoprazole. Microscopic
colitis typically presents as chronic or intermittent wa-
tery diarrhea, that may be accompanied by symptoms
such as abdominal pain, weight loss and incontinence.
Recent evidence has added new pharmacological
options for the treatment of microscopic colitis: the
role of steroidal therapy, especially oral budesonide,
has gained relevance, as well as immunosuppressive
agents such as azathioprine and 6-mercaptopurine.
The use of anti-tumor necrosis factor-a. agents, inflix-
imab and adalimumab, constitutes a new, interesting
tool for the treatment of microscopic colitis, but larger,
adequately designed studies are needed to confirm ex-
isting data.
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INTRODUCTION

Microscopic colitis is a clinical syndrome of unknown
etiology, characterized by chronic watery diarrhea in
the absence of macroscopic changes in the large bowel.
Once a rare diagnosis, its prevalence is now increasing,
also because of the reduction of misdiagnoses, as it is
included more and more often in the differential diagno-
sis of watery diarrhea.

As a consequence, knowledge about microscopic
colitis has significantly improved in the last decade, with
breakthroughs such as the recent reports of endoscopic
findings or the use of anti-tumor necrosis factor (INF)-ou
agents (infliximab and adalimumab) for refractory forms
of the disease.

This paper will review the state of the art of epide-
miology, theoties on pathogenesis, diagnostic opportu-
nities and, in particular, therapeutic improvements for
microscopic colitis.

EPIDEMIOLOGY

Epidemiological data on microscopic colitis (MC)"' main-
ly originate from the Western world. MC accounts for
4%-13% of cases of chronic diarrhea. In Europe, colla-
genous colitis (CC)” has an incidence of 0.6-2.3/100 000
per year, and a prevalence of 10-15.7/100 000. Lym-
phocytic colitis (LO)" on the other hand, has an in-
cidence of 3.1/100 000 per year, and a prevalence of
14.4/100 000. In particular, three European epidemio-
logical studies have shown data on the incidence of MC
in, respectively, France (0.6/100 000 per year), Sweden
(1.8/100 000 per yeat) and Spain (1.1/100 000 pet yeat).
Recent data from North America report an incidence
of 3.1-4.6/100 000 per year for CC and 5.4/100 000 per
year for LC"". A Spanish study has devoted particular
attention to the epidemiological differences between CC
and LC: patients with CC seem to be younger than pa-
tients with LC in a statistically significant way; moreover,
in these patients diagnosis occurs later than in those with
LCP. Both pathologies are more frequent among females,
but more markedly so in CC", though this finding is not
statistically signjﬁcantm.

Actually, it may be difficult to determine the real
epidemiological impact of MC for at least two reasons.
First, the low specificity of signs and symptoms may
cause the diagnosis to be missed or at least delayed, so
that the incidence of the condition is underestimated.
Secondly, until recently there were no epidemiological
population studies, the scientific literature on MC mainly
consisting of sporadic case reports. It is therefore un-
clear whether the increased incidence of MC is real or a
simple consequence of the increased attention drawn to

the disease"”.

PATHOGENESIS

The aetiology of MC is still unknown: a number of
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pathogenetic theories have been however proposed over
the years, often in small or conflicting reports.

Abnormal response of luminal antigens

This group of theories is supported by multiple pieces
of evidence. It has been shown that an ileostomy with a
diversion of the faecal low determines the clinical and
histological resolution of the diseasem’m; in a case in
which a Hartmann’s intervention had been performed,
the disease was still present in the intact proximal colon,
whereas it had disappeared in the distal colon, that had
undergone diversion"".

Moreover, the benefits of drugs such as colesty-
ramine in affected patients could be partly related to
the removal of luminal toxins'”. However, most of the
patients with CC do not improve with cholestyramine; if
toxins do play a role, it could therefore be less important

in CC than in L.C"".

Chronic inflammation/autoimmunity

One of the most plausible pathogenetic hypotheses iden-
tifies the cause of MC in autoimmunity: a chronic inflam-
matory process against self antigens unleashed by an ini-
tial stimulation (infectious, chemical, or of other nature)
in a predisposed individual.

This theory rests on diverse, solid items of evidence:
(1), MC is more common among females, like most other
autoimmune diseases; (2), in MC various markers of
autoimmunity have been found, such as the antinuclear
antibodies (ANAs) and antiwall antibodies'"”, and, in one
case, antineutrophilic cytoplasmic antibodies"”; moreo-
ver, a recent controlled study by Holstein and colleagues
has found a statistically significant association of IgG
ANA, antigliadin IgA, anti-Saccharomyces cerevisiae an-
tibodies IgA and IgG with with CC, but not with L.C!"",
and (3), there is association between MC and various au-
toimmune diseases, such as thyroid diseases, rheumatoid
arthritis, diabetes mellitus 1, disorders of the connective
tissue, and coeliac disease!'”; this latter association has a
particular importance: in about 30% of untreated celiac
patients, colon biopsies show lesions identical to those of
LC, and these lesions are even more evident in the cases
of refractory coeliac disease™ . Conversely, another
study has evaluated the frequency of coeliac disease in
the patients with LC: of 46 patients with MC who had
undergone the screening for coeliac disease, 19 had CC
and 27 had LC; of these, 4 were coeliac, and all had L.C,
an incidence much higher than in the general popula-
tion™, Moreover, another study shows that the CC can
be a way of presentation of the coeliac disease™. The
possibility that the autoimmune process could be mediat-
ed by an abnormal response to luminal antigens (a notion
included in the above described theory) would strengthen
both theories and pave the way to linking them to each
other or even merging them.

Malabsorption of biliary acids
There is conflicting evidence on the role of biliary acids.
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The colic infusion of biliary acids in animal models may
determine a colitis™"

, and patients with ileal resection
causing malabsorption of biliary acids may have di-
arrhea. An association between atrophy of ileal villi and
MC has also been described”*.

However, small studies conducted with the bile acid
breath test have shown little or no evidence of malab-
sorption of biliary acids in patients with MCP”?!, Other
studies investigating the retention of selenium homo-
cholyltaurine have found variable degrees of malabsorp-
tion”"* but this method is still considered uncertain
and of dubious validity.

Brainerd diarrhea and other forms of infection

The term “brainerd diarrhea” indicates a watery diarrhea
related to the exposure of an unknown etiologic agent
(the agent that initially gave its name to the syndrome is
raw milk)®”,

Brainerd diarrhea is indistinguishable from MC both
clinically” and histologically, as it displays the same
mucosal lymphocytosis, epithelial damage and collagen
depositsm"w. Moreover, a subpopulation of patients with
MC responds to antibiotic therapy”™**”, in particular to
metronidazole. Finally, a study on an animal model has
shown that human leukocyte antigen (HLA) B27/f 2
microglobulin transgenic mice, exposed to colon bacteria,
develop a damage similar to that of LCH,

A role has also been suggested of infectious agents
such as Yersinia™ and Clostridinm difficile (C. dgﬁd/e)mm.
However, this body of evidence has not yet led to iden-
tifying a specific etiologic agent.

Correlation with HLA

In general, studies on HLA haplotypes provide insub-
stantial information: LC has been found to be positively
associated with haplotypes Al and DRW53, DQ2 e
DQ1.3, and negatively associated with A3; CC has been
found to be both positively and negatively associated
with DQ2!"*"* other studies have found no statistically

significant association between HLA haplotypes and
M,

Role of eosinophils

It has been shown that histamine may cause a chloride
hypersecretion in the colon, and this mechanism might
contribute to cause the secretory diarrhea associated
with CC, through increased blood flow and a reduced
sphincter activity. Moreover, a case has been reported
of a patient with LC and a significant intraepithelial
eosinophil infiltrate that improved with antihistaminic
therapylw. Also, mast cells could mediate the abnormal
deposition of collagen“sl, as patients with systemic mas-
tocytosis often display fibrosis™.

Abnormalities of pericryptal fibroblasts

Physiologic production of collagen at the level of the
lamina propria is ensured by a sheath of fibroblasts that
surrounds lieberkuhn crypts (peticryptal fibroblasts): the
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collagen they produce deposits around the crypts in the
basal lamina*"™". These fibroblasts have a myofibroblast-
like behaviour: they form in the deepest part of the
crypts and later climb them. During this migration they
mature into collagen producing ﬁbrocytes[so]. It has been
hypothesized that abnormalities of this process could
contribute to the excess deposition of collagen in CC,
where collagen deposits below the basal lamina in a
subepithelial positionW]. Studies have been conducted
with the purpose characterize the subepithelial collagen,
but findings are heterogeneous: some reports show that
the subepithelial band mostly consists of collagen type
VIPY which finding would have pointed to a primary
alteration of collagen synthesism; other studies have
demonstrated the presence of collagen I and Il - the
latter probably representing an attempt to repair after a
chronic inflammatory damagem - and the absence of
collagen type V™, Gunther e /™ have shown the pres-
ence of collagen VI along with [ and II.

Ischemic processes are an insufficient explanation for
the differences between 1.C and CC: while ischemia does
not result in alterations of collagen deposition, it also
does not account for the inflammatory infiltrate, and
no sign of ischemia has been found in LC. Moreover,
abnormalities of pericryptal fibroblast similar to those
of CC have been also observed in the fibrotic form of
ulcerative colitis™. Therefore, no clear relationship has
been defined so far between MC and dysfunctions of
pericryptal fibroblasts.

Drug intake

Use of several drugs has been associated with the devel-
opment of MC. LC has been suggested to be associated
with ticlopidine[sﬂ, carbamazepine[%], ranitidine””, vin-
burine®™, tardyferon®”, acarbose™ and Cyclo 3 Fort".
In particular, Berrebi ez al” have shown that ticlopidine-
induced LC is accompanied by increased epithelial apop-
tosis - which could be ecither a second effect of the drug-
associated damage or a consequence of the colitis itself.

The list of drugs suggested as causes of CC includes
cimetidine!™, non-steroid anti-inflammatory drugsm’w,
and, more recently, 1ansoprazolel()5].

Recently, Beaugerie ez al® have proposed a scoring
system specific for drug-induced MC, based on chrono-
logical and causality criteria. Chronological criteria are
based on the time between explosure to a drug and an
adverse event, the evolution of the event if the therapy
is interrupted, and the evolution if the therapy is re-
stored; causality criteria are based on the exclusion of
other causes of diarrhea and on specific histological
findings. By combining the two sets of criteria, a score
is obtained that defines the probability that a drug has
caused MC: 0, not related; 1, doubtful; 2, possible; 3,
likely; 4, almost definite.

HISTOPATHOLOGY

Definitive diagnosis of MC rests on histological exami-
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nation, which is necessary both to rule out other possible
causes of chronic diarrhea and to distinguish between
L.C and CC.

The diagnosis of LC is based on the following fea-
tures. First, an increase of the density of intra-epithelial
lymphocytes (IEL) in the surface epithelium. Physiologi-
cally, IEL of the colonic mucosa are less than 5 per 100
epithelial cells, while in L.C they are at least 25 per 100
surface epithelial cells™>%7 typically CD8", carrying
the aff T-cell receptor[ﬁwo‘
mucosal lymphocyte antigen, specific for intestinal lym-
phocytesms’ﬂ’m; lymphocytosis in the crypt epithelium is
also seen, but is less constant ™.

Rarely, an infiltrate of eosinophils in the epithelium
can also be found, and in a few reports neutrophils have

and expressing the human

been described, considered as a sign of acute stage of
colitis"™.

Second, an inflammatory infiltrate in the lamina
propria, with prevalence of mononuclear cells such as
lymphocytes and plasma cells, but with the sporadic
presence of cosinophils, mast cells, macrophages and
neutrophils (very rare); unlike those in the surface epi-
thelium, lymphocytes of the lamina propria are mostly
CD4" ) Tt has been argued that lymphocytosis in the
epithelium and in the lamina propria could be a histolog-
ical response to a primum movens inflammatory process,
rather than a primitive immunological dysfunction'’.,

Third, surface epithelial damage, manifested with
flattening and degeneration of the epithelial cells (with
features such as vacuolization of cytoplasm, nuclear
irregularity, karyorrhexis and pyknosis) and focal loss
and detachment of the epithelium - these features be-
ing more common in CCP™" There is also a minimal
distortion of the structure of the crypts, but no crypt
abscesses and granulomasm. Moreover, active cryptitis
has been reported by Gledhill ez al™ in 41% of subjects
with LC and in 29% with CC.

CC is characterized by a thickening of the subepithe-
lial collagen layer that is absent in L.C. The collagen band
appears extremely eosinophilic in routine hematoxylin-
eosin staining, but is better recognizable with Masson’s
trichrome staining; tenascin immunohistochemical stain
appears to further improve sensitivity ",

In the healthy colon, the subepithelial collagen band
is thinner than 3 um™. The diagnostic criterion for CC
has been proposed to be a thickness of at least 10 um by
153274 " at least 7 um by others™*". How-
evet, it is plausible that in most cases the collagen band
reaches even 100 pm“s]. According to Lazenby ez al”, the
thickness of the collagen band alone is neither sufficient

some authors

nor necessary for the diagnosis of CC: there are also
some qualitative abnormalities, such as entrapment of
red blood cells and cells of inflammation in the collagen
band, and an irregular appearance of the inferior edge
of the basement membrane, because of collagen bun-
dles extending into the lamina propria. Some studies re-
port a decreasing gradient of presence of intraepithelial
lymphocytes and thickness of collagen band from the
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97 others suggest that biopsies of
the transverse colon give the best chance of diagnosism],

cecum to the rectum

but as a general rule left-sided colonic biopsies, easily
carried out with a flexible rectosigmoidoscope, are con-
sidered sufficient for the diagnosis of MC; if descending
colon biopsies are not diagnostic and clinical suspicion is
strong, a colonoscopy with random biopsies can be per-
formed.

Studies of immunohistochemistry have shown that
the collagen band consists basically of type Il collagen -
the subtype produced with repair functions - pointing to
a reactive origin (the normal basement membrane mainly
consists of fibronectin, laminin and type IV collagen)[gm.

The histological features of MC are not specific: CC-
like findings have been reported in colon cancer, car-
cinoid lesions, hyperplastic polyps, C. difficile infection,
Crohn’s colitis, constipation and healthy peoplem’%’som,
while features resembling L.C have been described in hu-
man immunodeficiency virus, Crohn’s disease, healthy
pCOplC[m’SLS&SQ].

CLINICAL MANIFESTATIONS

MC typically presents as chronic or intermittent watery
diarrhea. The colon is normal both on endoscopic inves-
tigations and on imaging, so that a conclusive diagnosis
can only be reached through biopsy and histological
examination”". Lately, however, endoscopic findings
have been described in patients with MC (as carefully
reviewed by Koulaouzidis ez a/”"), especially CC, such as
colonic mucosal defects (mucosal tears or fractures)”””"
and alterations of vascular patterns, e.g. crowding of ves-
sels, with dilated, circling or winding blood capillaries[%].
Endomicroscopy” and indigo carmine chromoendos-
copym for the endoscopic diagnosis of MC have also
been tested.

The severity of symptoms is variable: up to 22% of
patients have > 10 bowel movements per day and up to
27% having nocturnal diarrhea™.

Diarrhea may be accompanied by symptoms such as
abdominal pain, weight loss, incontinence™”*'", MC
has been associated with a significant impairment of the
overall quality of life, comparable to if not worse than
that of other severe gastroenterological conditions such
as anal fissures, severe chronic constipation, faecal in-
continence! ™.

MC may be associated with an increased risk of lym-
phorna[ms’mé]
the overall risk of malignancy and mortality is not dif-
ferent from the general populationmﬂ. Cases of MC as

paraneoplastic manifestation have been described, e.g. in
[108]

, and, in women, lung cancer, even though

colon cancer

The natural course of the disease is extremely vari-
able. The rate of spontaneous symptomatic remission
after many years was reported as varying between 60%
and 93% in LC™'"™ and as much as from 2% to 92%
in CCP*"""™ More informative data come from stud-
ies that have analysed the smaller timeframe of 6/8
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wk, highlighting a general tendency to lower response
rates to placebo for CC (12%-20%)"""" than for L.C
48%)""?. These findings suggest that LLC might have an
intrinsically higher tendency to spontanecous remission

than CC.

TREATMENT

More evidence is available on the treatment of CC
than LC, but there is general agreement that there is no
reason why the approach to their treatment should dif-
ferlmj; available studies also confirm that therapies that
proved effective in one tend to be confirmed as effec-
tive for the other as well'"?. Another accepted guideline
for medical therapy, based on the finding that MC has a
high rate of spontaneous remission and remission after
therapy, is that intermittent therapy should be favoured
and that long-term therapy should only be considered
when relapses or refractory symptoms leave no other
choice. Therapeutic algorithms that combine available
therapies in a meaningful way were proposed in 2003,
2008"" and 2011"™.

Proved association of MC with a range of drugs
and with coeliac sprue suggests that both these etiolo-
gies are excluded before any medical therapy is initiated.
Since patient with coeliac sprue presenting as MC tend
to be negative for the typical immune markers of coeliac
sprue, a small intestine biopsy remains the most reliable
way of ruling it out"*"’: however, the invasive nature
of the test makes it advisable to use it only for patients
with a clinical situation strongly suggesting coeliac dis-
ease or with a previously diagnosed MC that has already
proved refractory to therapquoj.

A number of medical treatments have been attempt-
ed in patients with MC. A general consensus persists as
to the use of traditional antidiarrhoic agents (loperamide,
diphenoxylate) as first-line medical therapy, especially for
patients with mild symptoms. The main options to be
used as second line therapy are represented by bismuth
subsalicylate!' """ and mesalazine, with or without coles-
tyramine!®”. Despite the efficacy of both is proved by
trials, bismuth subsalicylate presents the drawback that it
is not suitable for long-term therapy because of its unfa-
vourable side effects profile. The association mesalazine-
cholestyramine, on the other end, is made physiologically
reasonable by previous evidence on the association be-
tween MC and bile acids malabsorption*"'*, and prob-
ably deserved to be further investigated.

There is now overwhelming evidence proving the
efficacy of short-term therapy with oral budesonide in
MC, a corticosteroid that is quickly metabolized by the
liver and has therefore limited side effects compared to
other steroids"” ", Still, the overall adverse effects pro-
file and the high risk of steroid dependency impose that
this option be kept for second line or third line after the
above mentioned agents, or at the very least that it only
be considered as first line in cases with severe symptoms.

The efficacy of prednisone has also been assessed“”’lm,
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but because of its intrinsically severe adverse effects
profile it should only be used in patients refractory to
budesonide, if at all.

Studies on immunosuppressive therapy for refrac-
tory MC have made their appearance since budesonide
was first proposed as a treatment, mainly because of
the similarity between MC and inflammatory bowel dis-
eases. The first ones to be studied were azathioprine and
6-mercaptopurine**'* so that were recognized as a
valid choice for steroid refractory MC early on"”", Later
on, methotrexate was also proved to be effective!™.

In patients refractory to all medical therapy, the surgi-
cal option should be considered"™. A number of inter-
ventions, which substantially overlap with the surgical
approaches to the inflammatory bowel disease, have
shown to have a potential of leading to a complete reso-
lution of the symptomsm’u’lzgj.

Boswellia serrata extract and probiotics have been
found ineffective by one radionuclide computed tomog-
raphy each!™"""
posed in any therapeutic algorithm or reconsidered for
subsequent trials.

The most recent developments appear to be focused
on two lines of research. The first is the use of low-dos-

so that they have since not been pro-

age budesonide as maintenance therapy; this approach
appears to be more clinically viable than expected!"*'*”
and has been deemed as promising!"*. The second is the
use of a new category of immunosuppressive agents,
anti-TNF-o agents, already used with great results for
the treatment of inflammatory bowel diseases: good re-
sults in therapies with both infliximab and adalimumab
have been recently reported in experiences of limited
size! " providing a valid rationale for a future larger
controlled study.

Based on the accepted body of evidence on MC in
combination with the most recent developments, we sug-
gest a systematic treatment algorithm for MC (Figure 1).

CONCLUSION

Microscopic colitis is a quite common cause of chronic
watery diarrhea, whose epidemiological impact has
grown in the last years. Colon biopsies are required for
the definitive diagnosis, and for the histological charac-
terisation of the two subtypes of the disease (CC and
LC), whose clinical features and management do not
present however differences.

Over the last years, a series of new pharmacological
agents for the treatment of MC has been proposed. The
role of steroidal therapy, especially regarding the use of
oral budesonide, has gained relevance, as well as immu-
nosupptressive agents as azathioprine and 6-mercaptopu-
rine. Few and very recent evidences has introduced anti-
TNF-q, agents (infliximab and adalimumab) as the pos-
sible cutting-edge for the treatment of MC, but larger
and adequately designed studies are required to confirm
these data.
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Discontinuate drugs that can
cause or exacerbate diarrhea

Rule out coel
if confirmed,

liac disease;
therapy

Start short-term,
intermittent therapy

Mild symptoms
\

l

Antidiarrheals Bismuth subsalicylate

Refract./relapse

Moderate symptoms

Severe symptoms

l

Mesalazine
(short term)

Mesalazine
(long term)

l

Cholestiramine
(short term)

Cholestiramine

(long term)

Refract./relapse

Budesonide

Budesonide

(short term)

Prednisone

Refract./relapse
Refract./relapse

(long term)

-AZT
-6MP
-MTX

Immunotherapy

-Anti-TNF-o
(infliximab)

Pt accepts stomy

Ileostomy

Refract./relapse

Pt refuses stomy

Colectomy with J-pouch

Figure 1 A proposed algorithm for the systemic treatment of microscopic colitis. TNF-c.: Tumor necrosis factor-o.; Refract.: Refractory; AZT: Azathioprine; MP:
Mercaptopurine; MTX: Methotrexate; Pt: Patient.
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