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Microscopic colitis (MC) encompasses the two morphologically dis-
tinct entities of collagenous colitis (CC) and lymphocytic colitis
(LC). MC was first described less than 30 years ago but is presently
recognized as a relatively common cause of chronic diarrhea in the
adult population. Remarkably, up to 10% of adults who have a
colonoscopy for the investigation of chronic diarrhea, and have
endoscopically normal appearing mucosa, may have MC. Patients
with MC generally present with chronic diarrhea, which can be asso-
ciated with cramping and bloating. Endoscopic and radiological
examinations are usually normal. Histological assessment reveals
inflammation consisting predominantly of lymphocytic infiltration,
and a thickened subepithelial collagen band is diagnostic of CC.
Both LC and CC can be associated with autoimmune diseases such as
celiac disease, diabetes, arthritis and thyroiditis, yet the mechanisms
involved in the pathogenesis remain unclear. Emerging studies sug-
gest that a stepwise approach be taken in the medical management
of MC. This approach includes antidiarrheal agents and stopping of
any offending agents; budesonide or bismuth subsalicylate; and
cholestyramine or 5-acetylsalicylic acid agents. In resistant cases, oral
corticosteroids and other immune modulatory therapy have been
used.
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La colite lymphocytaire et collagénique :
L’entité émergente de colite microscopique.
Mise à jour sur la physiopathologie, le diagnos-
tic et la prise en charge

La colite microscopique (CM) couvre deux entités distinctes d’un point
de vue morphologique, la colite collagénique (CC) et la colite lymphocy-
taire (CL). La CM a été décrite pour la première fois il y a moins de 
30 ans, mais elle est maintenant acceptée comme une cause relativement
courante de diarrhée chronique au sein de la population adulte. Il est
remarquable de constater que jusqu’à 10 % des adultes qui subissent une
coloscopie afin de déceler la cause d’une diarrhée chronique et dont la
muqueuse semble normale à l’endoscopie pourraient souffrir de CM.
D’ordinaire, les patients atteints de CM souffrent de diarrhée chronique,
qui peut s’associer à des crampes et à un gonflement. Règle générale, les
examens endoscopique et radiologique sont normaux. L’évaluation his-
tologique révèle une inflammation surtout composée d’une infiltration
lymphocytaire, et un épaississement de la bande de collagène sous-
épithéliale permet de poser un diagnostic de CC. Tant la CL que la CC
peuvent s’associer à des maladies auto-immunes comme une maladie
cœliaque, un diabète, de l’arthrite et une thyroïdite, mais les mécanismes
participant à la pathogenèse demeurent flous. Selon des études émer-
gentes, une démarche étapiste devrait être privilégiée dans la prise en
charge de la CM. Cette démarche inclut la prise d’antidiarrhéiques et l’in-
terruption des agents offensants, de budésonide ou de sous-salicylate de
bismuth et de cholestyramine ou d’acide 5-acétylsalicylique. Dans les cas
de résistance, des corticoïdes par voie orale et un traitement immunomo-
dulaire peuvent être privilégiés.

Classically, microscopic colitis (MC) presents as chronic
diarrhea in the middle aged to elderly adult population.

The colonic mucosa usually appears normal endoscopically,
while histological assessment reveals specific histopathological
features. Independently, in 1976, both Freeman et al (1) and
Lindstrom (2) reported the features of collagenous colitis
(CC). They described patients with watery diarrhea who had
subepithelial mucosal collagen deposition and a chronic
inflammatory cell infiltrate. These results were followed by Read
and colleagues (3) who, in 1980, coined the term microscopic
colitis after assessing a group of patients with chronic diarrhea
and endoscopically normal appearing mucosa. Histological eval-
uation of the colonic biopsies from these patients revealed a
chronic inflammatory infiltrate consisting predominantly of
mononuclear cells. The entity of lymphocytic colitis (LC) was
later proposed by Lazenby et al (4) in 1989.

MC encompasses the two morphologically distinct entities
of CC and LC. CC and LC are generally similar in their pres-
entation and natural history but differ in their histological
appearance. Both entities share the feature of lymphocytic
infiltration of the lamina propria and epithelium, but marked
thickening of the subepithelial collagen layer differentiates CC
from LC. MC was initially thought to be a very rare disorder,
but with recognition of both CC and LC, most endoscopists
have adopted the policy of biopsying normal appearing
colonic mucosa in those with diarrhea; this has led to
increased recognition of MC as a relatively common cause of
chronic diarrhea (5,6).

There is some debate in the literature as to whether CC and
LC are distinct entities, and some individuals advocate group-
ing both under the term MC (7). Clearly, there are patients
who have longstanding LC and do not develop the thickened
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collagen band required for the diagnosis of CC. Even though
the inflammatory cells present in both LC and CC appear
similar, the authours believe that it is wise to continue to dif-
ferentiate these two entities until more is known about the
pathogenesis, natural history and response to therapy.

EPIDEMIOLOGY
European studies estimate the yearly incidence of CC to be 0.6
to 2.3 per 100,000 population with a prevalence of 10 to 15.7
per 100,000 population (8). A prevalence of 15 per 100,000
population, which is reported in elderly females in this study, is
within the reported ranges of ulcerative colitis in the general
population (9). The same European study estimated the inci-
dence of LC to be 3.1 per 100,000 population with a prevalence
14.4 per 100,000 population (8). In an Icelandic study, the
annual incidence of CC was 5.2 per 100,000 population with a
mean age at diagnosis of 66.1 years, while the incidence was LC
4.0 per 100,000 population with a mean age at diagnosis of 68.7
years (10). One recent report from Ireland, which grouped all
patients with classical inflammatory bowel disease (IBD)
(ulcerative colitis or Crohn’s disease) together with those with
MC, found that MC represented up to 20% of such a group
(11). In a Turkish study of patients undergoing colonoscopy for
investigation of chronic diarrhea, 10% of those with endoscop-
ically normal appearing colonic mucosa were found to have
MC (12). There are no epidemiological data from North
America; however, one retrospective study from three tertiary
care centres in Canada found 94 cases of CC from 1990 to 1997
(13). A female predominance has been described in several
studies (8,9,14) and this appears to be stronger in CC than LC.

MC classically presents in adulthood, with the peak age of
onset being in the sixth to seventh decades of life (8,9,15). MC
is very rare in childhood, but both LC and CC have been
reported in association with celiac disease and other disease
states in the pediatric population (16-18). Interestingly, LC
has also been described in some children with regressive autism
(19,20).

CLINICAL FEATURES AND DISEASE
ASSOCIATIONS

The most common presenting symptom of MC is chronic diar-
rhea. Many patients with MC report nocturnal diarrhea,
abdominal pain, cramping, bloating and, occasionally, weight
loss, as well as nonspecific upper gastrointestinal symptoms (6).
Arthralgias and other symptoms of various other autoimmune-
like conditions can occur in up to 40% of those with MC (15).
Celiac disease is the most commonly reported disease associ-
ated with MC. It has been estimated that approximately one-
third of patients with celiac disease have histological changes
that may be compatible with MC (21). MC should particu-
larly be looked for in patients with celiac disease who are not
responding to a gluten-free diet. Collagenous sprue has also
been described; this is a distinct entity in which the small
bowel mucosa displays features of celiac disease as well as a
thickened collagen band (22).

ETIOLOGY AND PATHOPHYSIOLOGY
The mechanisms involved in the development of MC are
unknown. However, the increased association of MC with spe-
cific diseases such as celiac disease, asthma, diabetes, thyroidi-
tis and arthritis suggest the possibility of an autoimmune-type

process (15,23-27). Specifically, one recent study found that
40% of patients with Hashimoto’s thyroiditis had histological
findings consistent with LC (26). The association with an
autoimmune-like process is further supported by increased peri-
nuclear antineutrophil cytoplasmic antibodies and antinuclear
antibodies in some patients with MC (28,29). Interestingly,
antireticulin antibodies, which are present in about 35% of
patients with celiac disease, are not more commonly found in
those with LC and CC (30).

An infectious etiology has also been proposed for MC
because historically some patients report a preceding infectious
enteropathy and fecal stream diversion can reduce the disease
severity (31). Furthermore, some studies have reported a sig-
nificant clinical response to antibiotics (15).

To date, there are no detailed reports describing changes in
lymphocyte populations, cytokines or chemokines in MC.
Clearly, there is an increase both in intraepithelial lympho-
cytes (IELs) and in lamina propria lymphocytes. One study
reported a significant increase in all IELs, with CD8 IELs being
more numerous than CD4 IELs and the majority of IELs being
of T cell receptor αβ, yet there was no increase in γδ T cells
(32). Furthermore, this study failed to show any significant dif-
ferences in T cell population when LC and CC were com-
pared. Interestingly, the colonic epithelial cells in both LC and
CC abnormally express class II major histocompatibility com-
plex human leukocyte antigen (HLA) DR antigens (32). An
earlier small study reported that patients with LC had
increased HLA A1 and diminished HLA A3 compared with
controls and with patients with CC (33). The HLA-DQ genes
that have been found to be commonly associated with celiac
disease may also be involved in the pathogenesis of MC. One
study found that patients with celiac disease and LC or LC
alone were more likely to be HLA-DQ2- or DQ1,3-positive
than control subjects (34). There is no clear evidence that MC
is an inherited disease; however, because several family clusters
of MC have been described (35-37) and there appears to be
the above HLA associations, it is likely that there is a yet-to-
be-described hereditary component (Table 1). 

Cells other than T cells may play a critical role in the devel-
opment of MC. Mast cells, plasma calls and fibroblasts have
been noted to be increased in numbers in patients with MC,
but these changes can be variable (38). Eosinophils are
markedly increased in MC (39). Specifically, in CC, colonic
eosinophils were 20 times more numerous than in control
patients (40). When the expression of transforming growth
factor beta (TGFβ) – a growth factor known to induce colla-
gen deposition – was assessed, there was marked increased
colonic expression of TGFβ in those with CC and the pre-
dominant cells expressing the TGFβ were eosinophils (40)
(Table 1).

Increased nitric oxide (NO) has also been reported in those
with CC and LC (41,42). Inducible NO synthase (iNos)
appeared to be the main source of the excess NO production,
and when inhibitors of iNos were used, there was a net
decrease in fluid secretion suggesting that the overabundance
of NO contributes to the diarrhea in those with CC (41). To
our knowledge, there are no studies that have examined the
cytokine or chemokine profiles in patients with MC. However,
it would not be unexpected to find marked alterations in these
mediators in view of the increase in lymphocytes and other
inflammatory cells in MC (Table 1).
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In a recent, well designed study by Burgel et al (43), the
mechanisms of diarrhea in CC were further delineated. Their
main findings were that a reduced net Na+ and Cl– absorption
was the predominant mechanism of diarrhea in CC.
Furthermore, a secretory component of active Cl– secretion
was also described (43). On a more mechanical note, the colla-
gen band was found to be a significant diffusion barrier and it
was hypothesized that the noted down regulation of the tight
junctional proteins, occludin and claudin-4, contributed to
the diarrhea via a leak flux mechanism (43). Another study
(44) also reported increased active Cl– secretion in CC that
was possibly associated with increased prostaglandin E2 pro-
duction (Table 1).

The role of prostaglandins in MC has been a topic of inter-
est because there is a strong association between nonsteroidal
anti-inflammatory drug (NSAID) use and MC. In a case-con-
trol study by Riddell et al (45), more than 60% of those with
CC had significant NSAID use compared with less than 15% in
the matched controls. Other studies of CC patients have
reported NSAID use in 20% to 71% of patients with some
patients improving after removal of the NSAIDs (15,46-48).
Other drugs including ticlopidine (LC and CC) and flutamide
(LC) have also been implicated in inducing MC (14) (Table 1).

Bile salts may play a role in the pathogenesis of MC in that
some patients develop CC following cholecystectomy, and
cholestyramine has been used, with some effect, in the treat-
ment of MC (49). In a study of 27 symptomatic patients with
CC, bile salt malabsorption (using [75]selenohomocholyl-
taurine [SeHCAT] testing) was markedly abnormal in 12 of 27

patients (44%) (50). Bile acid binding treatment was followed
by a rapid, marked or complete improvement in 21 of 27
patients (78%). Rapid improvement occurred in 11 of 12
patients (92%) with bile acid malabsorption compared with 10
of 15 patients (67%) with normal (75)SeHCAT tests (50)
(Table 1). Other previous studies have reported a lower inci-
dence of bile acid malabsorption and a wide range in success
with cholestyramine (15,51,52). No randomized controlled
trials have been done to assess cholestyramine in MC.

DIAGNOSIS
A detailed history, with a thorough drug history, should be the
first step in evaluating a patient suspected of having MC. The
diarrhea of MC is often chronic but may be intermittent, and
it is usually described as watery. Rarely, steatorrhea has been
described in those with MC and may be more common in
those with associated celiac disease (53). Bloody diarrhea does
not classically occur in MC but it has been described (53-55).
Features that suggest celiac disease or IBD should be asked
about, and associated autoimmune diseases should be identi-
fied. Other causes of chronic diarrhea such as infections, IBD,
neuroendocrine causes and diarrhea associated with drug
and/or food additive ingestion must be ruled out. In general,
radiological investigations, including barium studies, are not
useful in these patients but colonic dilation and a granular
appearance can occasionally be seen on barium studies. In
short, biopsying the colonic mucosa is the only way to make
the diagnosis of MC.

Pathophysiology, diagnosis and management of MC

Can J Gastroenterol Vol 17 No 7 July 2003 427

TABLE1
Factors implicated in the pathogenesis of microscopic colitis (MC)
Factors Evidence
Genetic Differential HLA expression

Family clusters

Association with other diseases that have a strong genetic component (ie, celiac)

Infectious Historically, in some cases infectious enteropathy may precede MC

Fecal stream diversion can decrease severity of MC

Some are responsive to antibiotic therapy

Altered immune response Association with autoimmune diseases

Inflammatory infiltrate predominantly alpha-beta T cells

Increased mast cells, plasma cells, fibroblasts, eosinophils

Immune modulatory therapy is effective in the treatment of MC

Altered inflammatory mediators Increased PGE2

Increased nitric oxide (iNos derived)

Increased transforming growth factor beta

Bile salts Increased bile salt malabsorption in MC

Some are responsive to bile acid binding agents

Drugs Increased NSAID use in some MC population studies

Withdrawal of NSAIDs has been associated with improved symptoms in some patients

One study suggested a possible association of MC and the use of ticlopidine and flutamide

Factors specifically implicated in the pathogenesis Inflammatory cell infiltrate and increased inflammatory mediators (NO, PGE2)

of diarrhea in MC Bile salt injury

Decreased net Na+, Cl– absorption

Active Cl– secretion

Collagen band may act as a diffusion barrier

Downregulation of tight junctional proteins

HLA Human leukocyte antigen; NO Nitric oxide; NSAID Nonsteroidal anti-inflammatory drug; PGE Prostaglandin E
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The following features are required to make the histological
diagnosis of MC (4,31,51,56): 

1. Diffuse thickening of a subepithelial collagen layer of
more than 10 mm (range 7 µm to 80 µm). Some studies 
suggest a cut-off limit of 15 µm to 30 µm (56).

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

3. Epithelial lesions – flattening, detachment and 
intraepithelial lymphocytosis.

For LC, criteria 2 and 3 are enough to make the diagnosis
when the collagen layer thickness is normal.

Importantly, MC may share some histological features with
ulcerative colitis and Crohn’s disease. In a study in which fea-
tures of IBD were assessed in a group of patients with MC,
active crypt inflammation was seen in 24 of 79 CC patients
(30%) and 27 of 71 LC patients (38%), surface ulceration was
not seen in any of the LC biopsies but was present in two of 79
CC patients (2.5%). Paneth cell metaplasia was found in 44%
of CC patients and 14% of those with LC. Distortion of crypt
architecture was noted in 7.6% of patients with CC and 4.2%
of patients with LC (57).

The thickness of the collagen band in patients with CC
appears to be greatest in the transverse (median 46.8 µm) and
descending (median 49.2 µm) colon and less in the rectosig-
moid (median 33.6 µm) and right (median 35.4 µm) colon
(56). Because the distribution of MC is often patchy, the diag-
nosis can be missed with limited biopsies. In a study of
17 patients with known CC, complete colonoscopies were per-
formed with segmental sampling (58). Rectal biopsies were
normal in 73%; the correct diagnosis was made in 82% that
had biopsies from the left colon, suggesting that a thorough sig-
moidoscopy could pick up the majority of cases (58). Other
studies suggest that sigmoid biopsies miss only a small number
of patients, while some studies claim that rectosigmoid biopsies
can miss up to 40% of those with MC (59,60). A more recent
study reported that the diagnostic yield was highest from biop-
sies of the transverse colon (83%) and right colon (70%) and
lowest from the rectosigmoid colon (66%) (56). In one large
study, normal rectal biopsies were found in 43% of patients
with CC and 8% of patients with LC (8). Thus, a sigmoido-
scopic examination with biopsies of the left colon will pick up
most cases of MC but a colonoscopy is required if the biopsies
from the sigmoidoscopic examination are normal. Because LC
and CC are relatively newly recognized entities and the histo-
logical changes can be subtle, the authors recommend that the
biopsies be reviewed by a pathologist with a special interest in
gastroenterology. In the last twelve months, the authors have
made the diagnosis of MC in three patients with reportedly
normal colonic biopsies by simply having the biopsies
reviewed by a pathologist with a special interest in gastroin-
testinal pathology. All three patients have responded well to
medical therapy.

Interestingly, a recent study showed that patients with LC
or CC (without the diagnosis of celiac disease) had increased
IELs in the terminal ileum compared with control patients

Abdo et al
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TABLE 2
Therapeutic options in microscopic colitis

Clinical 
Agent Dose/day response (%) Reference
Loperamide 2 to 16 mg 71 (n=69) 15

Budesonide 9 mg 100 (n=2) 15
62 (n=13) 66

100 (n=7) 67
86.9 (n=26) 68

Bismuth subsalicylate 2 to 3 tablets tid 91 (n=12) 69

Sulfasalazine 2 to 4 g 59 (n=108) 15
66 (n=50) 59

Mesalamine 2 to 4 g 45 (n=31) 15
92 (n=13) 59

Bile acid binding agents 4 to 20 g 59 (n=44) 15
33 (n=6) 59
78 (n=27)

Prednisone 10 to 50 mg 82 (n=39) 15
84 (n=31) 59

Azathioprine 2 to 2.5 mg/kg 87 (n=8) 70

Methotrexate Not established Case reports 71,72

Metronidazole 500 mg tid 55 (n=44) 15
36 (n=11) 59

Erythromycin 500 mg bid 67 (n=15) 15

Octreotide Not established Case report 65

Figure 1) a Histological features of lymphocytic colitis. Note the
increased infiltration of the lamina propria with inflammatory cells
(which are predominantly lymphocytes). b Histological features of col-
lagenous colitis. Note the thick collagen band underlying the epithelium
(arrows), as well as increased infiltration of the lamina propria with
inflammatory cells
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and those with ulcerative colitis or colonic Crohn’s disease
(61). Remarkably, it was found that the presence of more than
five IELs per 100 epithelial cells in terminal ileal biopsies was
highly specific for LC and CC with a specificity of 98% for
both LC and CC and a sensitivity of 73% for LC and 56% for
CC (61).

NATURAL HISTORY
The natural history of MC is not clear. The mean duration of
symptoms before diagnosis in one study (14) was two months
for LC and four months for CC but these figures vary greatly.
The clinical course is variable. Generally, symptoms are mild
and spontaneous remissions can occur. One group reported
that 84% of LC and 74% of CC patients had resolution or sig-
nificant improvement (14). In a long term follow-up study,
Bonner et al (14) reported that 81% reported improvement on
5-acetylsalicylic acid (ASA) products and 100% improved on
oral corticosteroids. At 23 months, 86% had improvement in
their diarrhea with only 32% requiring routine medications,
and by 47 months, only 29% of patients required routine med-
ications (14). One study that followed patients for a mean of
3.5 years found that patients fell into two definable groups:
those that were in complete remission (induced by drugs,
removal of NSAIDs or spontaneously), which made up 63% of
patients, and those with either ongoing or intermittent symp-
toms requiring at least intermittent therapy (37%) (48). They
noted no significant differences between the two groups with

regard to age, sex, associated diseases and use of medications.
Furthermore, there were no significant differences in collagen
band thickness, epithelial damage or inflammation between
the two groups (48).

Cancer risk has been assessed in 117 patients diagnosed
with CC and followed for a mean of 7.0 years (range two to
12 years), during which time no patients developed colorec-
tal cancer but an increased relative risk of lung cancer in
women with CC was noted (62). The overall RR of malig-
nancy and overall mortality was no different than that of the
general population (62). With the increased RR of lung can-
cer in CC, the association between smoking and CC merits
further study. The only study that the authors were aware of
that assessed smoking in MC found that those with CC were
more likely to be smokers than those with LC (25% versus
14%, respectively) (14).

TREATMENT
General approach
Numerous agents have been used in the treatment of MC from
no therapy to high dose immune modulatory therapy.
Unfortunately, most treatment approaches are based on very
little significant clinical data. Thus, most physicians have
adopted treating the individual patient in a stepwise approach,
paying close attention to the potential side effect profile of the
agents since MC usually has a benign course (5,59). Several
recent studies have reported on the medical management of
MC (Table 2). Hence, we have incorporated these and previ-
ous studies and present a stepwise approach that is based on
the available literature and the strength of existing evidence.
The evidence was graded as levels 1 to 3 according to the
Canadian Task Force on preventive health care (Table 2,
Figure 2).

The initial approach should be to determine the patient’s
volume status and general medical condition. Volume reple-
tion and corrections of possible aggravating factors (including
caffeine, dairy products and dietary supplements) should be the
initial step in management. Medications that may aggravate
symptoms or even contribute in pathogenesis, such as NSAIDs
and other agents such as ticlopidine and flutamide that have
also been associated with MC, should be stopped if possible. A
strong association has been suggested by some studies between
MC and NSAIDs (14,15,45-48). Other studies do not support
the association of NSAIDs with MC (13,63). Given the possi-
ble exacerbating effect of NSAIDs on other forms of IBD, and
the studies suggesting a beneficial effect of stopping NSAIDs,
it seems reasonable to suggest stopping NSAIDs, if possible, in
MC patients (level 3 evidence).

First-line therapy
Antidiarrheals: Nonspecific antidiarrheal therapy has been
commonly used in the management of MC yet no published
prospective or randomized studies were identified. Results of
the two largest retrospective studies are included in Table 2.
Due to the relative safety of these agents and the possibility of
spontaneous remission, many suggest that these agents should
be the first-line therapy for MC (15,59) (level 2 evidence).
Case reports suggest that octreotide may be of benefit in con-
trolling diarrhea in severe refractory cases (64,65).
Anecdotally, those with moderate to severe diarrhea and/or
associated significant abdominal pain often fail to respond to
antidiarrheal therapy alone.

Pathophysiology, diagnosis and management of MC
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Figure 2) Suggested treatment algorithm for patients with microscopic
colitis. ASA Acetylsalicylic acid; NSAID Nonsteroidal anti-inflamma-
tory drug
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Second-line therapy
Budesonide: Budesonide is the most thoroughly studied agent
in the treatment of MC. A recent randomized controlled trail
of budesonide (9 mg daily) compared with placebo, eight of
13 patients who completed the trial (on an intention-to-treat
basis) had a clinical response compared with three of
14 patients in the placebo group (66). Histologically, there was
no reduction in the thickness of the collagen layer but there
was a significant reduction in inflammation (66). A previous
open-labelled pilot study from Germany reported a significant
clinical and histological response to budesonide in seven
patients with CC (67). A randomized, double-blind, placebo-
controlled multicentre trial was published in October 2002 by
Miehlke et al (68). Fifty-one patients with CC were randomly
assigned to receive either budesonide (9 mg/day) or placebo for
six weeks. The clinical remission in the budesonide group was
86.9% compared with 13.6% in the placebo group.
Histological improvement was seen in 60.9% in the budes-
onide group compared with 4.5% in the placebo group. No sig-
nificant changes in collagen band thickness were noted, but
that result was not unexpected in view of the relatively short
duration of treatment (68). The results of these three studies
are very encouraging and, thus, we recommend budesonide
therapy in patients who do not respond to antidiarrheal ther-
apy (level 1 evidence) (Table 2).
Bismuth subsalicylate: There is only one published study
assessing the use of bismuth subsalicylate in MC. Fine and Lee
(69) performed a prospective open-labelled study in which
13 patients with MC (seven with CC) were treated with eight
chewable 262 mg tablets per day for eight weeks. Remarkably,
11 of 12 patients who completed the trial had resolution of
their diarrhea (69). There was histological improvement noted
in nine of 12 patients. After a follow-up period of seven to
28 months, nine patients remained well and two required
retreatment. Anecdotally, others have not had the same success
rate with this therapy and many patients do not tolerate the
eight tablets of bismuth subsalicylate per day. We recommend
bismuth subsalicylate as second-line therapy and generally use
it in those with more mild disease (level 2 evidence). We have
also used it with success in patients that have required budes-
onide that have a mild flare after stopping the budesonide.

Third-line therapy
Bile acid binding agents: Use of agents that bind bile acids was
reviewed in the pathogenesis section of the present paper. In
short, a recent study by Ung et al (50) found that 44% of
patients with CC had abnormal bile acid absorption and that
open-labelled cholestyramine (4 g per day) or colestipol (5 g
per day) resulted in a rapid, marked or complete improvement
in 78% of patients and in 92% of the patients with bile acid
malabsorption (50). Bohr et al (15) reported a 59% response

rate to cholestyramine. Thus, the use of bile acid binding
agents is suggested especially in those with known bile acid
malabsorption and in those who developed MC following
cholecystectomy (level 2) (Table 2).
5-ASA: There are no prospective or randomized studies on the
use of mesalamine or sulfasalazine in the treatment of MC. The
results of the two large retrospective studies are summarized in
Table 1. Anecdotally, most individuals are not impressed by
the results of these agents; however, sporadically, some patients
seem to respond well to 5-ASA. Thus, because these agents are
generally less expensive than budesonide, have few side effects
and can be effective, we still recommend these agents in the
management of MC, but they should ideally be used after the
patient has failed more potent agents such as budesonide or
bismuth (level 3 evidence) (Table 2).

Resistant cases
Again, no prospective or randomized studies have been done
on the use of oral corticosteroids or other oral immune modu-
latory medications in MC. The results of the two largest retro-
spective reports are summarized in Table 2 (level 2). It is
suggested that patients refractory to the above therapies should
be treated with a short course of oral steroids. Most patients
will have a positive response to therapy but the relapse rate is
high. Pardi et al (70) reported retrospective analyses of all
patients treated at the Mayo clinic for microscopic colitis with
azathioprine and 6-mercaptopurine. All patients were either
refractory to steroids or dependent on steroids. A total of nine
patients with MC were identified (six with CC). Four of eight
patients who were on steroids had resolution of diarrhea and
withdrawal of steroids with the introduction of either azathio-
prine or 6-mercaptopurine (70). The other patients were able
to taper or discontinue steroids but had continued mild diar-
rhea. Severe diarrhea persisted in one patient requiring an
ileostomy (70). In case reports, methotrexate has also been
shown to be of benefit in a small number of patients
(15,71,72). Patients who are refractory to oral steroids or
relapse after discontinuation of oral steroids should likely be
tried on immune modulatory therapy such as azathioprine
(level 2 evidence) (Table 2).

CONCLUSION
Microscopic colitis is a relatively common cause of chronic
diarrhea in middle aged and elderly patients, especially in
those who have endoscopically normal appearing colonic
mucosa. The standard approach is to first rule out other com-
mon causes of chronic diarrhea. Once the diagnosis of MC is
confirmed by colonic biopsy, the first intervention should
involve terminating the use of agents such as NSAIDs that
may be involved in the pathogenesis of MC. A stepwise
approach to medical therapy should then be instituted.
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