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Prevalence, Pathogenesis, Diagnosis, and Management of Microscopic

Colitis

Nicole Gentile and Eugene F. Yen

NorthShore University HealthSystem, University of Chicago, Evanston, IL, USA

Microscopic colitis (MC), which is comprised of lymphocytic
colitis and collagenous colitis, is a clinicopathological diagno-
sis that is commonly encountered in clinical practice during
the evaluation and management of chronic diarrhea. With an
incidence approaching the incidence of inflammatory bowel
disease, physician awareness is necessary, as diagnostic de-
lays result in a poor quality of life and increased health care
costs. The physician faces multiple challenges in the diagno-
sis and management of MC, as these patients frequently re-
lapse after successful treatment. This review article outlines
the risk factors associated with MC, the clinical presentation,
diagnosis and histologic findings, as well as a proposed
treatment algorithm. Prospective studies are required to bet-
ter understand the natural history and to develop validated
histologic endpoints that may be used as end points in future
clinical trials and serve to guide patient management. (Gut
Liver 2018;12:227-235)

Key Words: Colitis, microscopic; Colitis, lymphocytic; Colitis,
collagenous

INTRODUCTION

Microscopic colitis (MC), comprised of lymphocytic colitis (LC)
and collagenous colitis (CC), is a clinicopathologic diagnosis
commonly encountered in practice for the evaluation and man-
agement of chronic diarrhea. With the incidence approaching
that of inflammatory bowel disease (IBD), physician awareness
is necessary as diagnostic delays result in poor quality of life
and increased health care costs. However, clinicians face mul-
tiple challenges associated with the diagnosis and management
of MC due to the lack of robust evidence and societal guidelines
for induction and long term maintenance therapy. In part, this
may be due to our lack of understanding of histologic and clini-
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cal predictors of disease severity to help better inform clinicians
of the natural history of MC. Although our awareness of this
condition has increased, prospective studies are needed to un-
derstand the natural history, validate histologic endpoints, and
better define treatment algorithms which will impact both clini-
cal care and serve as end points for clinical trials.

EPIDEMIOLOGY

Since the first description in 1985, the incidence of MC has
increased with rates approaching that of other forms of IBD,
based on epidemiologic studies conducted in Spain, Europe,
North America." In a population based study of Olmsted
County, United States, from 1985 to 2001, the prevalence of MC
was 103.0 per 100,000 person-years, demonstrating an overall
increase during that time period.* This population based cohort
was updated to examine the incidence trend from 2002 to 2010
which demonstrated disease stability with an overall incidence
of 21.0 per 100,000 person-years.’ This is comparable to a Dan-
ish cohort with an overall incidence in 2011 of 24.7 per 100,000
inhabitants.” A recent meta-analysis has demonstrated the over-
all incidence of CC 4.14 (95% confidence interval [CI], 2.89 to
5.40) per 100,000 person-years and 4.85 for LC (95% (I, 3.45 to
6.25).] Again, similar to the results of the Olmstead cohort, the
authors show that the temporal trend of increasing incidence
prior to 2000, which stabilized thereafter.” Multiple trials have
demonstrated the association of MC with women and older

age.”®’

RISK FACTORS
1. Medications

The association between the intake of medications and the
development of MC is a controversial entity. Some believe that
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medications are causal whereas others argue that MC may result
in an insult to the colon causing symptoms to present sooner.
We hypothesize the latter is more likely and has biologic plau-
sibility. It is known that both proton pump inhibitors (PPIs) and
nonsteroidal anti-inflammatory drugs (NSAID) medication may
affect colonic permeability allowing for passage of antigens into
the lamina propria which may cause as an immune reaction
leading to a lymphocytosis.*> However, evidence-based litera-
ture has not demonstrated a distinct causation, rather associa-
tions have been implied.

A proposed scoring system was developed by Beaugerie et
al."® who suggested that certain medications, based on review of
case reports in the literature, were associated with a high likeli-
hood of causing MC. A case control study comparing those with
CC (n=39), LC (n=39), and watery diarrhea without a diagnosis
of MC (n=52) found a statistical association between LC and se-
lective serotonin reuptake inhibitors (SSRIs), B-blockers, HMG-
CoA reductase inhibitors (statins), and bisphosphonates, with an
increased association of NSAIDS and SSRIs in those with CC."
Furthermore, in a nationwide Danish case control study with
5,751 cases, an association between PPI and LC (adjusted odds
ratio [OR], 3.37; 95% CI, 3.08 to 3.69) and CC (adjusted OR, 7.04;
95% CI, 6.55 to 7.56), SSRI and LC (adjusted OR, 2.89; 95%
(I, 2.61 to 3.20), and SSRI and CC (adjusted OR, 1.59; 95% (I,
1.45 to 1.79) was demonstrated.”” Ultimately, all four classes of
medication (PPI, SSRI, NSAID, and statin) were associated with
a diagnosis of MC."”

Drug induced colitis is a separate clinical entity, which poses
a challenge as patients with MC may also have concurrently
taken NSAIDs at time of MC diagnosis. In a recent study, the
degree of mucosal eosinophilia was investigated as it related to
medication.” Histologically, the difficulty is that NSAID colitis
may present as a nonspecific pattern and appear histologically
similar to IBD or CC."”" These authors ultimately concluded that
left sided colonic increase in mucosal eosinophilia may be sug-
gestive of a drug induced colitis as healthy adults generally have
less than 3 eos/hpf.” According to their findings, drug induced
colitis lacked the histologic hallmarks of CC (thickened sub-
epithelial collagen band, dense lamina propria infiltration, and
increased intraepithelial lymphocytosis) as well as the patients
with CC generally have a history of chronic diarrhea.” Interest-
ingly, whereas eosinophils are generally located throughout the
colon with CC, in drug induced colitis eosinophils are left side
colon predominant.” Increased degrees of eosinophil infiltra-
tion in patients with CC may be due to eosinophil degranulation
resulting in a subepithelial collagen band and epithelial cell in-
jury.”

With limited retrospective data available, it is also possible
that medication induced colitis is a separate entity from MC as
clinical experience has shown that in a subset of patients who
discontinue their medication (i.e., NSAIDs), the diarrhea resolves
without further intervention. Prior studies are limited because

they are retrospective and do not address if there are any his-
tologic differences in patients on medications at time of MC di-
agnosis versus those with MC not on medications. Furthermore,
conclusions of these retrospective studies are not always rep-
resentative of clinical experience with data on disease severity
and correlation lacking.

2. Risk factors: smoking

Cigarette smoking has an established relationship with IBD."®
Its association with MC has also recently been proposed. In a
study of 340 patients with MC, smoking was a risk factor in
disease development in both men and women with an adjusted
OR of 4.37 for current smokers (95% CI, 2.43 to 7.86)."” Further-
more, in an observational study 100% of those with CC had a
smoking history prior to disease development.'® In addition, au-
thors found that those who were current smokers developed CC
at an earlier age (p<0.003)."® The proposed association may be
related to decrease in colonic blood flow caused by smoking as
well as decrease in mucosal permeability.' Thus, we currently
discuss and advise smoking cessation in our patients with MC.

3. Clinical presentation

Patients with MC often present with chronic nonbloody di-
arrhea and tend to be a female of older age.’ There is also an
association with other autoimmune disease including rheuma-
toid arthritis, psoriasis, thyroid disease, and type I diabetes."*
Patients may also present with nonspecific symptoms include
abdominal pain, weight loss depending on severity of diarrhea,

fecal incontinence, urgency, and fatigue.""™?

The symptom
presentation of both LC and CC are similar.” MC is generally
a chronic condition with diarrheal severity ranging from a few
bowel movements per day to >10 bowel movements per day,
nocturnal stools, and disease relapses.”” As patients present with
nonspecific symptoms, the presentation may initially be confus-
ing with irritable bowel syndrome (IBS). A recent meta-analysis
compared IBS to MC demonstrated a prevalence of 33.4% of
IBS symptoms in patients with MC; however, this was similar
to patients with diarrhea and without a diagnosis of MC.** In
a cohort comparison between patients with MC and IBS, 40%
met Rome I criteria, 38% met Rome II criteria, and 27% who
had been diagnosed as IBS were determined to have MC on
colon biopsy.” Prospective studies have compared patients with
functional diarrhea to MC and found a higher risk for MC in
females, age >50 years, those with autoimmune disease, and
symptoms of weight loss or nocturnal stools.” In these patients
with alarm features and chronic diarrhea we agree with the au-
thor’s recommendation for colonoscopy with biopsy.

An additional challenge in patient management is the lack
of a standardized definition of disease severity and thus impact
on treatment. As well, clinical endpoints of disease remission
have not been clearly defined. A case control study of patients
with MC with a median disease duration of 5.9 years (for CC)
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and 6.4 years (for LC) was the first study to show persistence of
symptoms despite remission.” Patients with CC had persistent
abdominal pain, fatigue, arthralgia, and myalgia whereas those
with LC also had persistent fatigue (p<0.05).”" Generally, reso-
lution of diarrhea has been used as an endpoint, however the
authors propose the above symptoms also are included when

determining which patients are in remission.”
4. Disease severity

Given the symptom overlap with IBS and the lack of histo-
logic criteria to stratify severity, it is difficult to assess disease
activity to guide therapy. Thus, quality of life has been used as
a surrogate measure to determine severity. In a cross sectional
survey of 116 patients with CC, the association between quality
of life and stool frequency was studied.” Symptoms includ-
ing urgency, number of stools per day including watery stools
per day, and abdominal pain were assessed and compared to
four indices of quality of life including symptom burden, social
function, disease related worry and general well-being.”’” Clini-
cal remission was defined as <3 stools per day and <1 watery
stool per day, based on the findings that those with >3 stools
per day or a mean of >1 watery stool per day had the greatest
impact overall on poor quality of life.”” Moreover, those who re-
ported >3 stools per day also had associated urgency (74%) and
abdominal pain (89%).” Until recently, no objective parameters
have been defined. The MC Disease Activity Index found four
independent clinical features including number of unformed
stools daily, number of nocturnal stools, abdominal pain, and
number of episodes of fecal incontinence that correlated with a
physician’s global assessment.”® As limited information is avail-
able, more studies are needed to help predict the natural history
of disease to guide treatment decisions, as well as serve as a
more rigorous endpoint for clinical trials.

PATHOPHYSIOLOGY
1. Mechanism of diarrhea

The mechanism of diarrhea (Table 1) in the cause of MC re-
mains largely unknown, partly due to lack of animal models.”
As far back as 1985, the steady state perfusion of the colon of
patients with MC was evaluated and concluded that “reduced
active sodium and chloride absorption, inhibition of chloride/
bicarbonate exchange, and decreased passive permeability of
the mucosa” may be the result of an inflammatory process.™
Sodium chloride absorption in biopsies of patients with CC
has been further studied at the molecular level.”" Ultimately,
researchers found that there was a decrease in both Na" and
Cl” absorption, epithelial resistance, occludin and claudin-4
expression, regulation of tight junction molecules, resulting in
a dysfunction of the collagen barrier and ultimately, leading to
a secretory diarrhea.”’ Theories of a secretory diarrhea is also
supported by production of Prostaglandin E2 by pericryptal fi-

broblasts.”” Although, multiple studies support a secretory com-
ponent there are studies that demonstrate an osmotic element of
the diarrhea. Electrolyte disturbances have been documented in
76 patients with MC with 86.7% having secretory diarrhea and
the remaining an osmotic diarrhea.” The osmotic theory is sup-
ported where investigators noted that after a period of fasting,
fecal weight decreased in 14 patients with CC.** Fecal weight
has also been associated with lamina propria inflammation and
cellularity® and the European Consensus Group postulates that
the severity of the diarrhea may be related to this microscopic
inflammatory change.”

Serotonin has an established role in ulcerative colitis and
impacts both motility and luminal secretion.” There is evidence
that a polymorphism of a serotonin reuptake transporter may
play a role in the cause of MC.”

Another mechanism of diarrhea involves bile acid malabsorp-
tion. Bile acid sequestrants such as cholestyramine have been
used with varying success in some patients with MC. Therefore
it is plausible that bile salts impact colonic absorption and con-
tribute to the diarrhea as well as some patients with MC may
have ileal involvement.” Selenium labeled homocholic acid tau-
rine test (°SeHCAT) has been used to study bile acid malabsorp-
tion.” In 27 patients with CC, 44% had an abnormal *SeHCAT
test and ultimately 78% (21/27) of the CC patients had improve-
ment in their diarrhea with treatment of cholestyramine.*

Inflammatory mediators in the lamina propria resulting in
surface injury have also been proposed as a cause of diarrhea.”
A luminal component is supported as observation of a small
number of patients who have undergone a diverting ileostomy
demonstrate histologic improvement in their MC, which returns
upon reconnection and resumption of the fecal stream.’**** Ex-
posure to a luminal antigen (medication, dietary, bile salts, bac-
teria) may cause an inflammatory cascade due to activation of
CD8 T suppressor cells that may directly attack and damage the
enterocyte.””> Further, exposure to a luminal antigen is believed
to stimulate transcription factor nuclear-«3 resulting in induc-

Table 1. Proposed Mechanism of Diarrhea

Mucosal permeability changes due to inflammation™
Decreased sodium and chloride absorption®
Inhibition of chloride and bicarbonate exchange®
Changes in epithelial resistance’"

Production of Prostaglandin E2*

Polymorphism of a serotonin reuptake transporter’
Impact on motility and secretion

Bile acid malabsorption™*®

Inflammatory mediators in the lamina propria”

Luminal antigens (medication, dietary, bile salts, bacteria)®

Activation of CD8 T suppressor cells and transcription factor
nuclear-xf>>*
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ible nitric oxide synthase gene expression which increases nitric
oxide levels.* This pathway was studied in vivo in patients with
CC and concluded that “downstream inflammatory reactions
leading to tissue damage original in lamina propria of immune
cells, as increased transcription factor nuclear xf activity in CC
was localized solely in epithelial cells.”* Further, studies have
demonstrated symptomatic improvement in patients treated
with antimicrobials as well as described disease onset follow-

ing infection.”"'

In a retrospective study, MC patients received
treatment with metronidazole and erythromycin with clinical
responses of 55% and 67% supporting an antimicrobial cause
of diarrhea.”’ In this same study, 19 of 163 were treated with
mepacrine hydrochloride which possess antimicrobial proper-
ties as well as inhibits arachadonic acid, with approximate 50%

responding to treatment.”’
2. Association with celiac disease

There is a proposed association between MC and celiac dis-
ease (CD), with an increased risk of 50- to 70-fold compared to
the general population.”*** In a population based study from
2004 to 2008, 40 out of 120 patients who had both duodenal
and colonic biopsies were diagnosed with both MC and CD;
90% were female with a mean age of 50.1 years of age.” This
association was also demonstrated in a prospective cohort of
patients with established CD (1981 to 2006), of which MC was
diagnosed in 4.3% of these CD patients who tended to be older
and have more severe villous atrophy on histology.”” When
compared to the general population, those with CD where at 70-
fold increased risk of developing MC with 64% diagnosed with
MC subsequent to CD diagnosis, 11% with MC first, and 25%
both concomitantly diagnosed.”

CD is associated with the human leukocyte antigen (HLA)
class 1I genes, particularly HLA DQ2 and HLA DQ8 alleles.”"
Greater than “90% of those with CD possess the HLA DR3
or DR5/7 combination associated DQ2 molecule encoded by
DQA1*0501 and DQB1*02 allele with most of the rest having
HLA DR4-DQ8 (encoded by DQA1*03 and DQB1*0302).”* Up
to 30% of the Caucasian population may test positive for HLA
DR3 DQ2, and less than 10% will be diagnosed with CD.* As
CD is felt to be an autoimmune condition, some hypothesize an
autoimmune component to MC as studies have shown positivity
for HLA DQ2 in both diseases.”

To better define the potential for a shared genetic predisposi-
tion, patients with MC, CD, and normal controls were studied
for the presence of HLA DQ2 genes.” HLA DQ2 typing was
positive in 88% with CD and 64% with MC compared to 31% of
controls.” The presence of HLA DQ2 types was also described in
an additional study of 80 patients with MC (29 CC, 51 LC).* Of
these patients, 78 of 80 also had duodenal biopsies.* The HLA-
DR3-DQ2 was positive in 43.8% with MC overall, 44.8% with
CC, 43.1% with LC, and 86.7% of those with both MC and CD
diagnoses compared to a control group of 18.1%." HLA-DR4-

DQ8 was positive in 13.8% with MC overall, 13.8% with CC,
13.7% with LC, 6.79% with concomitant CD and MC compared
to a control group of 23.0%." Of those who had duodenal bi-
opsies for CD (n=78), CD was diagnosed in 15 of 80; 11 were
diagnosed prior to MC, three diagnosed concomitant at time of
MC diagnosis, and one diagnosed with CD after a diagnosis of
MC.* Ultimately authors conclude there is an association with
the HLA-DR3-DQ2 haplotype with CC and LC in patients with
MC with and without CD.* Similarly, in a prospective study of
59 patients with MC compared to healthy population controls
the HLA DQ2 allele was demonstrated in 48% with LC, 32.3% of
those with CC, and 24.3% of controls with no overall difference
with the HLA DQ8 allele.” Thus, these studies support that there
may be a genetic overlap in the HLA DQ genes in those with
MC, CD, and MC with CD; however, the association with HLA
DQ8 is weak.

The presence of celiac serology autoantibodies in patients
with only MC has also been evaluated. In a prospective study of
59 patients with MC compared to healthy population controls
(n=70) blood tests for HLA-DQ2, HLA-DQ8, serum immunoglob-
ulin A antiendomysial antibody (AEA), serum I[gA-human anti-
tissue transglutaminase antibodies (tTGA) were done.* Twenty-
three patients with HLA DQ2 or DQ8 positivity underwent
duodenal biopsies (13 with CC and 10 with LC) which showed
Marsh I classification in four of 23.* Of these four, 75% were
treated and responded to a gluten-free diet.*® Of the 59 patients
who underwent serologic testing, none were IgA deficient, and
98% were negative for AEA and tTGA.* One patient was identi-
fied with LC who was positive for DQ2, AEA, tTGA, and biopsy
consistent with Marsh 1.** Studies have also evaluated the pres-
ence of antiendomysial and antigliadin antibodies in those with
MC.” In patients with CD (n=25), antigliadin IgA was positive
in 76% and mean AEA titer was >1:32; this was compared to
those with MC only (n=53) who had a positive antigliadin IgA
in 11% and a mean AEA titer of >1:7.5 (normal value is <1:5).”
Given this limited data, further larger prospective studies are
needed to determine the significance of celiac serology autoan-
tibodies in those with MC.

Lastly, genome wide assay analysis has also been studied in
those with CD. A study of 1,550 patients with CD and 3,084
controls SNPs was studied. Of the 1,550, 4.5% had MC identified
on clinical documentation in the medical record or pathology.
They found similar SNPs 3p21.31, 6q15, 6q25.3, and 1q24.3 in
those with both CD and MC further suggesting an association.*
This association is clinically relevant, particularly in the patient
with MC who presents with refractory diarrhea despite treat-
ment, in which evaluation for concomitant CD is recommended.

DIAGNOSIS

The diagnosis of MC involves the combination of clinical
presentation with histologic changes. Generally, a patient will
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Table 2. Histologic Definition of Lymphocytic Colitis and Collagenous Colitis

Histology

1,50-53

Lymphocytic colitis

Normal colonic architecture

Collagenous colitis™

Presence of intraepithelial lymphocytes (>20/100 colonic surface epithelial cells)

Presence of an abnormally thickened subepithelial collagen band >10 um

Increased intraepithelial lymphocytes

Normal colonic architecture

Fig. 1. Lymphocytic colitis. Images of H&E staining showing intraep-
ithelial lymphocytosis and a preserved colonic architecture (x20).

undergo a colonoscopy to evaluate the presence of chronic
watery diarrhea. The endoscopic appearance unlike with IBD
may be normal to near normal with rare cases of superficial
mucosal cracking or nonspecific erythema. It is a combination
of histologic changes with the proper clinical context that helps
the pathologist to make the diagnosis histologically; however,
histologic findings are not validated nor pathognomonic. There
is controversy regarding where and how many biopsies to ob-
tain at time of colonoscopy. According to the American Society
for Gastrointestinal Endoscopy (ASGE), it is suggested that
two or more biopsies are obtained from the right, transverse,
descending, and sigmoid colon if colonoscopy is done or two
or more biopsies are taken from the transverse colon, sigmoid
colon, and descending colon if flexible sigmoidoscopy is done
(ASGE 2013).” However, societal guidelines are not evidenced
based, rely on expert opinion, and have not been validated pro-
spectively. The diagnostic yield of colonoscopy in patients with
chronic diarrhea ranges from 7% to 32%." It is the combination
of clinical symptoms with histologic changes that yields a diag-
nosis of MC.

1. Diagnosis: histology

Table 2 demonstrates the histologic definition of LC and CC.
LC is defined by the presence of intraepithelial lymphocytes
(>20/100 colonic surface epithelial cells), normal colonic ar-
chitecture, lamina propria diffuse inflammation, and surface
epithelial damage (Fig. 1)."**”’ The lamina propria inflammatory

Fig. 2. Collagenous colitis. Images of H&E staining showing a thick-
ened subepithelial collagen band (arrows) and a preserved colonic
architecture (x40).

cellularity includes lymphocytes and plasma cells with rare but
occasional neutrophils and eosinophils within the epithelium."*
Surface epithelial damage may include loss of mucin, flatten-
ing of columnar cells, and if severe enough “sloughing” of the

53,54

surface epithelium.”””" In severe cases the surface epithelium has

also been termed “moth eaten.””

CC is defined by the presence of an abnormally thickened
subepithelial collagen band (Fig. 2).”* For LC the subepithelial
collagen band should be less than 10 um, whereas this is greater
than 10 um with CC (normal is 5 to 7 pm), which may be better
seen with a trichrome stain."**** Within the collagen band, there
may be capillaries, fibroblasts, eosinophils, inflammatory cells
and increased numbers of lymphocytes.” Similarly the lamina
propria cellularity is increased.' There may be an overlap with
IBD features however when this occurs it is generally focal. In a
sample of 150 patients with established MC (71 with LC and 79
with CC), pathologists found active crypt inflammation in 30%
with CC and 38% with LC.> Paneth cell metaplasia was present
in 44% with CC and 14% with LC, which was associated with
clinically more severe disease defined by abdominal pain and
>3 stools per day.”

The collagen band has been studied and shown to not cor-
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relate with treatment or clinical response. In a randomized
control trial with budesonide, there was no correlation between
treatment and change in the mean thickness of the collagen
band.” Prior investigations have also concluded that collagen
table thickening does not correlate with duration of symptoms.™
Further, direct measurement of the band does not correlate with
accuracy of diagnosis.”

Many MC randomized control trials have used limited histo-
logic endpoints with a 0 to 3 scoring system of inflammation of
collagen band thickness (>10 um), pres-
ence of intraepithelial lymphocytosis, and damage to the surface

the lamina propria,”®

epithelium.”

A 6-week randomized controlled trial of patients with CC
were randomized to budesonide versus placebo and defined
histologic improvement in two of the three categories: colla-
gen band thickness, lamina propria inflammation (0 to 3), and
presence or absence of surface epithelial degeneration.” At the
conclusion of 6 weeks of treatment, histologic improvement
was noted in 60.9% of those treated with budesonide compared
to 4.5% in the placebo group with no significant change in
the collagen band.*® Furthermore, a randomized double-blind,
placebo-controlled, multicenter study evaluating efficacy of
budesonide as a maintenance treatment in CC also included
histologic parameters.” Patients had mucosal biopsies at base-
line and 6 months after budesonide treatment for those who
were in remission.’’ Histologic findings included collagen band
thickness, lamina propria inflammation (none, mild, moderate,
severe) and presence or absence of surface epithelial damage.”'
After 6 months of maintenance treatment, 93% also demon-
strated histologic improvement with no evidence of lamina pro-
pria inflammation at time of follow up in 80% of those treated
with budesonide.®’ Currently, further validated endpoints are
needed to stratify natural history and assess response, beyond
using standard histologic criteria as a lone response parameter.

| Management of MC

!

| Discontinue NSAIDs

2. Quality of life

In a case control study of patients with MC, impaired quality
of life was demonstrated in both active CC and LC including im-
pact on function in daily living, disease related worry, and well-
being.”' In a population based study of 116 patients with CC
from Hjortswang et al.”> quality of life is overall worse in those
with active disease, including symptom burden, well-being, and
social function when compared to those in clinical remission; to
note, physical function was not impacted. Patients in clinical re-
mission have overall health related quality of life scores similar
to the comparison control population.” Prior studies have also
examined the impact of quality of life on CC.****** The Gastro-
intestinal Quality of Life Index (GIQLI) was also measured in a
study that randomized patients with CC to budesonide versus
placebo.” After 6 weeks of treatment, patients overall GIQLI
score improved including emotional and physical function.”
Baseline quality of life data approaches that of IBD.*' Thus,
quality of life is an important consideration when treating MC
with need to prevent any delays in diagnosis as studies have
shown that successful treatment leads to improvement in pa-
tient’s quality of life.

3. Management

There are multiple approaches to the treatment of MC depend-
ing on the physician’s perspective of clinical disease severity.
Given the questionable role of medications in the pathogenesis
of MC, we first recommend potentially removing the inciting
medication, specifically NSAIDs, PPIs, SSRIs and statins, if pos-
sible.””® Regardless of causation or association, multiple medi-
cations may cause diarrhea as a side effect of the medication."

For clinically mild disease, antidiarrheal medications such
as cholestyramine, loperamide, diphenoxylate/atropine may be
used on an as needed or scheduled basis, particularly in patients
who have an IBS overlap with MC.* Studies suggest that bis-
muth subsalicylate may also be used as a treatment.” In a small

— T

| Moderate to severe |

Budesonide
+/-
Cholestyramine/
Loperamide/or
Diphenoxylate

Cholestyramine
Loperamide
Diphenoxylate
Bismuth subsalicylate

Refractory

6 Mercaptopurine Fig. 3. Management of microscopic

l\,gsgt‘r?itg?rﬁt: colitis (MC) according to symptom
Infliximab severity.

NSAIDs, nonsteroidal anti-inflam-
matory drugs.

Surgical diversion
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study of 12 patients treated with eight tablets of bismuth sub-
salicylate daily for 8 weeks, 92% had a symptomatic response
within 2 weeks and 75% had complete resolution of their symp-
toms.” However, patients should be advised that stools may
turn a darker color with bismuth. Aminosalicylates have also
been proposed in the treatment of MC, however in a recent ran-
domized trial with budesonide, mesalamine did no better than
placebo for induction treatment in MC.*"*** Qur proposed treat-
ment algorithm is shown in Fig. 3.

The majority of treatment data is with corticosteroids due to
their efficacy. In a cohort of 74 patients treated with corticoste-
roids in Olmsted County with a median follow-up of 4 years,
better response rates were noted with budesonide compared to
prednisone (82.5% vs 52.9%; OR, 4.18; 95% CI, 1.3 to 13.5) with
decreased rates of recurrence.” Although multiple randomized
trials have demonstrated response rates to corticosteroids, there
are also high recurrence rates post treatment.””*****""* In the
above described cohort, up to 70% of patients overall had a re-
currence once corticosteroid therapy was completed.”” A recent
meta-analysis supports this finding and evaluated both short
and long term corticosteroid efficacy.” Therefore data is needed
on maintenance therapy as these patients offer recur post corti-
costeroid remission.

There is a small group of patients who will have steroid de-
pendent disease for whom we recommend either maintenance
budesonide versus consideration of step up therapy with immu-
nomodulator therapy such as azathioprine, methotrexate, or 6

mercaptopurine.”>”*”

Before deciding that a patient is medically
refractory to initial treatments, we recommend screening for CD,
excluding potential inciting medications such as NSAIDS, ruling
out infection, as well as potentially repeating colonoscopy with
biopsy to determine if MC still exists.”” Data on maintenance
therapy is limited. In a maintenance trial of budesonide 6 mg
for 6 months versus placebo, decreased rates of relapse were
seen with budesonide compared to placebo (26% vs 65%).°" In
a 1 year study to address maintenance use of budesonide as a
maintenance therapy, patients were randomized to an 8-week
open label induction phase with histologic confirmation, and
those in clinical remission then double blinded and randomized
to receive a mean 4.5 mg daily.** 84.5% achieved clinical remis-
sion in the induction phase, with 61.4% maintaining remission
in the budesonide group compared to 16.7% in the placebo
group.” Data on the use of methotrexate is limited.”” In a retro-
spective study of 43 patients, 19 were treated with oral metho-
trexate and 16 of 19 had partial to full response.”* However,
other studies noted high rates of intolerance to methotrexate.”
For the further small subset of patients who are refractory to
corticosteroid therapy, anti-tumor necrosis factor therapy may
be an alternative.” In a descriptive study of five patients with
severe refractory MC, four of five were treated with infliximab
with symptom improvement after one dose.”® In this population,
one lost response to infliximab and transitioned to adalimumab,

one had an allergic reaction to infliximab and was switched to
adalimumab and one remained on infliximab with symptomatic
improvement in daily bowel movements; however, the patient
who had an allergic reaction to infliximab ultimately required a
colectomy at 3 months due to loss of response.” In the most se-
vere or refractory cases, surgical diversion has shown to reverse
colonic histology, so a diverting ostomy versus a colectomy
versus ileal pouch anal anastomosis may be considered.””®

CONCLUSIONS

MC is a chronic condition impacting quality of life resulting
in chronic diarrhea, intermittent remission and relapses. How-
ever, once diagnosed, most cases of MC can be treated success-
fully with medication and improvement in quality of life. There
are multiple challenges in the diagnosis and management of
MG, including finding an optimal long term maintenance strat-
egy for treatment, given that recurrence is common. There is
also a need for better histologic criteria to define disease activity
and response, and perhaps to help predict an individual patient’s
clinical course. These criteria would also serve as a meaningful
guide for treatment algorithms and endpoints for clinical trials.
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