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Abstract

Microscopic colitis may be defined as a clinical syndrome, of unknown etiology, consisting of chronic watery
diarrhea, with no or minimal changes seen on colonoscopy. Therefore, a definitive diagnosis is only possible by
histology. The epidemiological characteristics of this disease have become more elaborate over the past few years,
and most of the data has come from Western countries. Microscopic colitis includes two histological subtypes
[collagenous colitis (CC) and lymphocytic colitis (LC)] with no differences in clinical presentation and management.
Collagenous colitis is characterized by a thickening of the sub epithelial collagen layer which is not seen in LC. The
main feature of LC is an increase in the density of intra-epithelial lymphocytes in the surface epithelium. A number of
theories have been proposed over the years regarding the pathogenesis of this entity, including the role of luminal
agents, autoimmunity, eosinophils, genetics (human leukocyte antigen), biliary acids, infections, alterations in
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 anti-inflammatory drugs and
lansoprazole. Recent evidence has added new pharmacological options for the treatment of microscopic colitis: the
role of steroidal therapy, especially oral budesonide, has gained popularity, as well as immunosuppressive agents
such as azathioprine and 6-mercaptopurine. The use of anti-tumor necrosis factor-α agents, infliximab and
adalimumab, constitutes a new, interesting tool for the treatment of microscopic colitis.

Introduction
Microscopic colitis (MC) is an intestinal inflammatory disorder

which is characterized by specific histopathological findings that
include an increased number of lymphocytes in the colonic
epithelium. The characteristic feature is chronic watery diarrhea in the
absence of macroscopic changes in the large bowel.

It was once considered a rare diagnosis, but now its prevalence is
increasing [1]. There are two main variants of this disease –
Lymphocytic Colitis and Collagenous Colitis. These are more or less
similar conditions and are commonly referred to with a single term-
‘Microscopic Colitis’. Lymphocytic Colitis is characterized by an
increased infiltration of the colonic epithelium and lamina propria by
lymphocytes. Collagenous Colitis, in addition to the inflammatory
changes also shows a markedly thickened sub-epithelial collagen band
adjacent to the basal membrane. There is a weak association between
Lymphocytic Colitis and inflammatory bowel disease (IBD).

Knowledge about microscopic colitis has improved over the last few
years, with landmark reports such as the recent reports of endoscopic
findings and the use of anti-tumor necrosis factor (TNF)-α agents
(infliximab and adalimumab) in the management of refractory forms
of this disease, adding to literature. Radiographic and endoscopic
features are characteristically normal. The main symptom is chronic
watery diarrhea without bleeding. This disease is more common
among older individuals and in females. Although a genetic
association has not yet been proven, familial occurrence has been
reported. Smoking is a risk factor and bile acid malabsorption is often
found [2].

Symptoms of Microscopic Colitis are different from those of
Ulcerative Colitis (UC) and Crohn’s Disease. In UC and Crohn’s
disease the lining of the bowel is often inflamed and ulcerated on

colonoscopy. In Microscopic Colitis, the appearance of the bowel
lining is usually normal on colonoscopy. However, the colonic
biopsies show characteristic changes - hence the name Microscopic
Colitis. Also, a typical symptom of UC and Crohn’s disease is bloody
diarrhea whereas, in Microscopic Colitis the diarrhea is watery and
does not contain blood.

Types of Microscopic Colitis
Microscopic colitis has been subdivided into two forms: collagenous

and lymphocytic colitis. The biopsy of the colonic mucosa in
collagenous colitis (CC) shows a thickened sub epithelial collagen
band along with chronic inflammatory changes in the lamina propria
and intraepithelial lymphocytosis. However, in lymphocytic colitis
(LC) the histologic findings are similar but there are no thickened
collagen bands. A third variant of microscopic colitis with a thickened
collagen band but no lymphocytic infiltrate has also been described
[3]. It has been shown that CC and LC differ slightly in their clinical
presentations and disease course. Both the conditions present with
watery, non-bloody diarrhea and may be associated with other
conditions including connective tissue disorders, autoimmune
diseases, and celiac sprue.

CC was initially reported to affect predominantly the older women
in the sixth and seventh decades, whereas LC was shown to occur
equally in both genders and approximately 10 years earlier. However
some recent reports have questioned this dichotomy [4]. Several
patients have been observed to convert from one form to the other [5],
and subsequent studies have failed to confirm differences in gender
distribution and age at presentation [6]. Also, recent long-term follow-
up studies suggest that about 50% of patients who were initially
diagnosed to have CC subsequently converted to LC [7], and this
finding may reflect the patchy distribution of the thickened collagen
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band [8]. Close examination of biopsy specimens suggests that the
morphology of the microscopic colitides lies along a continuous
spectrum and that there is substantial overlap between the CC and LC
[9]. Figure 1 outlines the histologic differences between CC and LC.

Figure 1: A comparison of histologic features of Collagenous Colitis
vs. Lymphocytic colitis.

Epidemiology and risk factors
Microscopic colitis was first described in the early 1980s, and at that

time it was felt to be a rare disease [10]. However, over the last few
decades, it has been proved that microscopic colitis is a common
disease with high incidence and prevalence rates. Early epidemiologic
data mainly from retrospective studies that were conducted in Sweden
showed rising incidences from the years 1983–1998 [11].

Most recent north American studies show incidence rates of 7.1 per
100,000 person-years for collagenous colitis and 12.6 per 100,000
person-years for lymphocytic colitis, respectively [12]. The overall
prevalence for microscopic colitis was reported to be 103.0 per 100,000
persons (39.3 per 100,000 persons for collagenous colitis and 63.7 per
100,000 persons for lymphocytic colitis). Both incidence and
prevalence rates of microscopic colitis seem to approach those of the
inflammatory bowel diseases like ulcerative colitis and Crohn’s disease
[13].

Newer epidemiological studies confirm this high incidence and
prevalence also in the European population and in the Asian
population [14]. Established risk factors for microscopic colitis are
female gender [15], higher age [15], concomitant autoimmune diseases
such as thyroid disease or celiac disease [16], a past or current
diagnosis of malignancy [17], and a history of solid organ transplant
[18]. In population-based studies the female to male ratio ranges from
4.4–7.9:1 for collagenous colitis and from 1.8–5:1 for lymphocytic
colitis [12,15]. Various studies have established that the incidence of
microscopic colitis increases substantially as the age advances [15]. 30–
50% of patients with microscopic colitis have at least one concomitant
autoimmune disease with as many as 10–20% having thyroid disease
[16,17].

Organ transplantation patients have 50-fold higher risk of
microscopic colitis than the general population [18]. Strong
associations have been demonstrated between microscopic colitis and
certain drugs like NSAIDs, PPIs, SSRIs, beta blockers, statins, and
bisphosphonates [19,20]. A very recent study identified that PPI use
increases the number of intraepithelial lymphocytes even without
causing diarrhea. Whether this finding hints at the fact that
intraepithelial lymphocytes are increased before symptom onset or

that increased lymphocytes do not cause symptoms in some patients is
not clear yet and a waits to be clarified in prospective studies [21].

Clinical features
Microscopic colitis characteristically presents with chronic or

intermittent diarrhea. A large number of patients also complain of
nocturnal diarrhea. The frequency of diarrhea is usually more than
three times per day and it is not uncommon for patients to have 10-15
episodes per day. These stools are watery but do not contain blood. A
minority of patients may also complain of fecal incontinence [22]. The
diarrhea may stop for weeks or months and may restart to continue for
weeks again.

In addition to diarrhea, some patients also complain of cramping
abdominal pain and weight loss. An important aspect of the diagnosis
of microscopic colitis is to differentiate this disease from closely
resembling clinical entities like irritable bowel syndrome,
inflammatory bowel disease and infectious colitis. Although the
symptoms of microscopic colitis have a considerable overlap with
those of irritable bowel disease, yet there are clinically discernible
differences between the two conditions which should be borne in
mind. The most prominent feature of microscopic colitis is diarrhea,
whereas in irritable bowel syndrome, diarrhea is one of the
components of bowel irregularities which include alternating stages of
constipation and diarrhea along with abdominal pain, flatulence,
bloating and the sensation of incomplete evacuation. Microscopic
colitis characteristically presents with night time bouts of diarrhea and
weight loss, both of which are not seen in irritable bowel syndrome.

Ulcerative colitis and Crohn’s disease also need to be differentiated
from microscopic colitis. Although fecal leukocytes may be present in
microscopic colitis, but fever, vomiting, hematochezia, etc are
characteristically absent. Concomitant steatorrhea should also suggest
an alternative diagnosis like celiac sprue. Unlike ulcerative colitis,
microscopic colitis does not does not appear to be associated with an
increased risk of colon cancer.

Arthralgias may be present in patients with microscopic colitis and
they are due to the association of microscopic colitis with autoimmune
disorders [23]. An elevated ESR and CRP have also been documented
in some patients of microscopic colitis, even in the absence of clinical
evidence of autoimmune disorders. A significant correlation has been
found between microscopic colitis and celiac sprue. 2-10% patients of
microscopic colitis have small intestinal changes consistent with celiac
sprue, whereas up to one-third of patients with celiac sprue have
findings suggestive of microscopic colitis on colonic biopsy [22].

Etiopathogenesis
The etiology of microscopic colitis is multifactorial. Though some

familial clustering of microscopic colitis cases has been reported, there
is only minimal evidence to suggest a genetic basis of microscopic
colitis. The association between HLA-DQ2, DQ1, DQ3, and
microscopic colitis and the high prevalence of a TNF gene
polymorphism in patients with microscopic colitis deserves further
attention as it may lead to a discovery of a hereditary component of
microscopic colitis of presently unknown penetration [23]. Also,
metalloproteinase- 9 gene variations have been reported in association
with collagenous colitis [24].

Very strong evidence exists for an autoimmune basis of this
disorder. The association of microscopic colitis with autoimmune
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disorders such as celiac sprue, thyroid disease, and rheumatoid
arthritis, supports that microscopic colitis may have a strong
association with autoimmune diseases. But no specific autoantibody
has been identified as yet in connection with microscopic colitis [16].

Certain luminal factors also play an important role in the
pathogenesis of microscopic colitis. Various drugs have been reported
to increase the incidence of microscopic colitis. Other luminal factors
such as infectious or toxic agents have also been shown to increase the
incidence of microscopic colitis [19]. Yesinia species [25], Clostridium
difficile [26], and Campylobacter species [27] were suggested in some
case reports as the causative agents of microscopic colitis. In some
studies, bile acid malabsorption has been found (in up to 60% of
patients with lymphocytic colitis and up to 44% of patients with
collagenous colitis) to increase the incidence of microscopic colitis
[28]. A recent study using sigmoid tissues from patients with
collagenous colitis and lymphocytic colitis has demonstrated that
sodium transport and epithelial barrier functions are disturbed in
patients with microscopic colitis [29].

It has further been reported that in patients with microscopic colitis
increased IFN-, TNF-, and IL-1 levels are seen, which suggest that a
Th1 cytokine profile is involved in the pathogenesis of microscopic
colitis [29]. Cigarette smoking is strongly suggested to be a risk factor
for microscopic colitis and preliminary reports suggest that lung
cancer is also associated with microscopic colitis [30]. The odds ratio
for lymphocytic colitis and smoking (OR, 3.8) is higher than for
collagenous colitis and smoking (OR, 2.4), though this difference was
presently calculated on a small cohort of 120 patients with collagenous
colitis, 70 patients with lymphocytic colitis, and 128 controls and thus
has to be verified in larger subsets of patients [31]. Apart from the
inflammatory processes contributing to the pathogenesis of this
disorder, certain neuronal mechanisms have also been implicated. A

recent study identified increased chromogranin A, chromogranin B,
and secretoneurin levels in feces of patients with collagenous colitis
compared to controls. These observations point towards a neurogenic
process in the pathogenesis of microscopic colitis and these stool
markers may be helpful in differentiating microscopic colitis from
irritable bowel syndrome and inflammatory bowel disease [32].

Diagnosis
The diagnosis of microscopic colitis is largely based on normal or

minimally nonspecific endoscopic findings with biopsies showing
histopathologic findings consistent with a diagnosis of either
collagenous colitis or lymphocytic colitis. When making a diagnosis of
microscopic colitis, the first step is a thorough history with particular
attention to the differential diagnoses like IBS, IBD, and infectious
Colitis. Radiographic and laboratory tests may be helpful to rule out
these conditions but are typically unremarkable with microscopic
colitis. There is no increased risk in patients with microscopic colitis
undergoing diagnostic procedures and complicated cases like
spontaneous perforations are rarely reported [33].

The next step includes a colonoscopy that usually shows a
macroscopically normal mucosa. Recent publications list non-specific
changes such as abnormal vascular markings, erythema, or mucosal
thickening. It is important to take biopsies from areas throughout the
colon, as they are needed to make a diagnosis of microscopic colitis.
Both collagenous colitis and lymphocytic colitis show a lymphocytic
infiltration of the lamina propria and the colonic epithelium [34].
Collagenous colitis can be distinguished from lymphocytic colitis by
the presence of a marked thickening of the sub epithelial collagen layer
[34]. The typical histopathological features of collagenous colitis and
lymphocytic colitis are listed in the Table 1.

Collagenous colitis Lymphocytic colitis

1. Thickening of subepithelial collagen layer of >10 μm 1. Intraepithelial lymphocytosis (≥20 intraepithelial lymphocytes/100 superficial
epithelial cells

2. Inflammation in the lamina propria consisting of mainly lymphocytes and
plasma cells

2. Inflammation in the lamina propria consisting of mainly lymphocytes and plasma
cells

3. Epithelial damage such as flattening and detachment 3. Epithelial damage such as flattening and detachment

4. Intraepithelial lymphocytosis could be present but is not necessary for
diagnosis 4. Subepithelial collagen layer not present or <10 μm

Table 1: Table showing histological features of Collagenous Colitis and Lymphocytic Colitis

Numerous studies have shown that the microscopic lesions can be
skipped, and therefore random colonic biopsies should be taken [35].
Most recent studies show that biopsies of the rectosigmoid colon alone
are insufficient to rule out microscopic colitis [36]. Since up to 40% of
cases will be missed with biopsies taken from the rectosigmoid region
alone, a full colonoscopy with biopsies taken from every region is
recommended [37]. Novel tools may help in making the diagnosis of
microscopic colitis in future and a recent report on confocal laser
endomicroscopy guiding the diagnosis of microscopic colitis is an
indication of the use of newer methods in the diagnosis of microscopic
colitis [38].

Treatment
Prior to any drug treatment a medication history should be taken

and potentially precipitating medications should be stopped. Also, the
associated conditions like celiac disease should be appropriately
sought and managed. In some patients dietary restrictions (e.g.,
avoiding caffeine or lactose) might be helpful, especially if symptoms
are triggered by these food items. As studies provide evidence that
microscopic colitis is associated with cigarette smoking it is worth
advising to stop smoking prior to any drug treatment. Randomized
controlled trials have shown that the steroid budesonide is an effective
treatment for moderate to severe collagenous and lymphocytic colitis.
This was confirmed by a recent meta-analysis [39]. Antidiarrheal
agents such as loperamide may be used in patients with mild or
transient symptoms.
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Randomized, controlled trials have shown that budesonide therapy
(9 mg daily for 6–8 weeks) results in a significant improvement in
clinical symptoms and significant improvement of histological
changes as well [40]. The 9 mg daily dose can be given once daily or
may be divided into 3 mg doses and was shown to be effective in the
induction of a remission in patients with collagenous and lymphocytic
colitis. The overall clinical improvement reported is substantial and
rapid and according to the available meta-analyses the overall response
is around 80% [39]. Therefore, budesonide is presently the gold
standard for the treatment of patients with microscopic colitis. Relapse
can be seen in up to 80% of patients and thus a maintenance therapy is
recommended. Maintenance therapy in microscopic colitis was
studied for up to 26 weeks and a daily dose of 6 mg was able to
maintain remission in these patients [39].

Other steroids like prednisolone were investigated in a double-
blind, placebo-controlled randomized trial. Due to the small number
of patients included and the short duration of follow up, the results of
this trial were inconclusive and of limited value. Presently, steroids
other than budesonide are not supported by evidence from clinical
trials in the treatment of microscopic colitis [41]. For patients with
mild to moderate symptoms antidiarrheal drugs can be tried although
no trials have supported this treatment. Retrospective trials found
some clinical benefit for loperamide with doses ranging from 2 to 16
mg per day [19].

Due to the safety of this agent and the possibility of spontaneous
remission of microscopic colitis, loperamide is frequently used as first-
line therapy for patients with mild symptoms. Prior to budesonide
availability, aminosalicylates were the mainstay for the treatment of
microscopic colitis. Treatment with aminosalicylates is presently not
supported by randomized, placebo controlled clinical trials.
Retrospective case series have suggested symptomatic improvement in
up to 50% of patients treated with mesalamine (5-aminosalicylic acid,
5-ASA) [19]. Other therapies were either tested in small uncontrolled
trials or suggested from retrospective analyses and individual case
reports. These approaches include immunosuppressants like
azathioprine and methotrexate [42], biological anti- TNF treatments
[43], Boswellia serrata extract, probiotics, pentoxifylline [44],
verapamil [45], octreotide, and empirical antibiotic treatment [46]. For
probiotics, E. coli Nissle 1917 improved stool consistency and stool
frequency in an open label study on 14 patients with collagenous
colitis, E. coli Nissle 1917 was not tested in patients with lymphocytic
colitis [47].

Other probiotics like Lactobacillus acidophilus LA-5 and
Bifidobacterium animalis subspp. can be tried. Lactis B12 failed to be
superior to placebo treatment, in a 12- week clinical trial in patients
with collagenous colitis [48]. A placebo-controlled, randomized
clinical trial testing bismuth subsalicylate in patients with microscopic
colitis reported a 100% clinical and histological remission rate in the
treatment group, compared to 0% in the placebo group [49].

For refractory microscopic colitis, azathioprine was used in an
uncontrolled fashion in 9 patients. 7 of these patients went into a
remission of symptoms and 1 additional patient had at least a
significant improvement of symptoms [50]. More recently anti-TNF
drugs were tested in patients refractory to budesonide treatment [43].
One study tested the anti-TNF drug adalimumab in 3 patients who
developed side effects or were refractory to methotrexate and
budesonide. 2 patients tolerated adalimumab treatment well and were
in remission after 6 weeks whereas 1 patient had to stop the
medication due to severe side effects [50]. Historical evidence also

suggests that surgical interventions may be resorted to in a small
subset of patients not responding to all the available medical therapies
[51]. Subtotal colectomy, sigmoidostomy, or diversion ileostomy was
reported to alleviate symptoms. However, with the use of budesonide,
such procedures have largely gone into oblivion.

Conclusion
Microscopic colitis is a common cause of chronic watery diarrhea.

The epidemiological burden has been increasing over the past few
years. Colon biopsies are required for the definitive diagnosis, as the
colonoscopy is largely normal. Over the last few years, a series of new
pharmacological agents for the treatment of MC have come up. The
role of steroidal therapy, especially regarding the use of oral
budesonide, has gained popularity. Immunosuppressive agents as
azathioprine and 6-mercaptopurine have also been tried. Few and very
recent evidences have demonstrated the usefulness of anti-TNF-α
agents (infliximab and adalimumab) as the possible treatment of MC,
but larger studies are required to confirm these data.
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