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Abstract

BACKGROUND AND AIMS: Microscopic colitis (MC) is a common cause of chronic diarrhea;
however, the clinical course of this disease is poorly understood. We aimed to investigate how
patients diagnosed with MC were treated in routine clinical practice and how their symptoms
compared to patients with other causes of chronic diarrhea at one year follow-up.

METHODS: We conducted a case-control study of patients undergoing outpatient colonoscopy to
evaluate diarrhea. The study pathologist determined whether patients were classified as MC cases

or non-MC controls. One year after colonoscopy, we interviewed cases (n = 74) and controls (h =

162) about their diagnosis, medications for diarrhea, and symptom burden.

RESULTS: At 1-year follow-up after colonoscopy, 10% of MC cases were unaware of the
diagnosis, 60% had been prescribed a medication for diarrhea, 40% had fecal urgency, 32% had
weight loss, and 21% had fecal incontinence. Among cases, 46% were treated with budesonide.
Compared to cases, controls had worse symptoms based on the Microscopic Colitis Disease
Activity Index score with a median score of 3.0 (interquartile range 1.9-4.2) vs 2.3 (interquartile
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range 1.4-3.2) at 1-year follow-up. Controls had more frequent stools, urgency, fecal incontinence,
and abdominal pain.

CONCLUSION: In a cohort of patients with biopsy-confirmed MC and diarrhea controls, we
found that some cases remained unaware of their diagnosis, many cases had persistent symptoms,
and controls had worse symptoms than cases. These findings suggest there are opportunities to
improve management of this chronic disease.
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Introduction

Methods

Diarrhea is a common gastrointestinal symptom and leading reason for ambulatory care
and emergency department visits.> Microscopic colitis (MC) is a common cause of chronic
diarrhea and includes 2 subtypes, lymphocytic colitis (LC) and collagenous colitis.2 The
prevalence of MC is 262 cases per 100,000 person years and is most common in older
women.3 While the severity of diarrhea and other associated symptoms varies, MC is a
significant detriment to quality of life.45

Despite the burden of MC, the clinical course is poorly understood. Based on data
primarily from randomized controlled trials and older observational studies, persistent or
recurrent gastrointestinal symptoms are thought to be common. Among patients enrolled
in 4 randomized controlled trials of budesonide, 61% had symptom relapse after stopping
budesonide.” A recent study reported the weighted proportion of patients with persistent or
recurrent symptoms in prior studies to be 32%, and found that 49% of the 381 patients in
their prospective cohort had chronic active or relapsing disease.8 How the symptom burden
of patients with MC compares to patients with other causes of chronic diarrhea remains
unknown.

To better understand the treatment and symptoms of chronic diarrhea due to MC
compared to other causes, we conducted follow-up interviews of patients 1 year after

they presented with undifferentiated diarrhea and underwent diagnostic colonoscopy. We
aimed to determine diagnosis recall, prescribed treatments, and changes in gastrointestinal
symptoms among patients with biopsy-confirmed MC and controls with diarrhea.

The parent study has been described previously.>-12 Briefly, we enrolled patients referred for
colonoscopy for an indication of diarrhea at the University of North Carolina Hospitals. In
addition to clinical biopsies to evaluate diarrhea, consented patients had research biopsies, a
blood draw, and a detailed baseline interview.

All participants in the parent study were called by telephone 1 year following colonoscopy,
and participants who completed the follow-up telephone interview were included in the

current study. In the parent study, we excluded participants when there was a disagreement
between the clinical and research pathologist. Colon biopsies from 4 participants were read
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as normal by the clinical pathologist but MC by the research pathologist. One patient had
biopsies that were read as possible MC by the clinical pathologist but normal by the research
pathologist. These 5 patients were excluded from all analyses.

The follow-up telephone interview assessed diagnosis understanding, medication use, and
symptom burden. First, patients were asked if they recalled a diagnosis of MC, LC, or
collagenous colitis. They were then asked whether they were treated with prescription
medications and whether they were treated with specific medications that are commonly
used to treat diarrhea. The interview included the questions from the Microscopic Colitis
Disease Activity Index (MCDAI). The MCDAI was developed as way to assess disease
severity, and was shown to predict the physician global assessment of disease activity and
correlate with quality of life.13 The MCDAI includes questions about number of unformed
stools daily, presence of nocturnal stools, abdominal pain, weight loss, fecal urgency, and
fecal incontinence.13 The minimal clinically significant difference in MCDAI score is
thought to be a 2-unit decrease in MCDAI score.13 Because these symptoms are also found
in diarrhea patients without MC and part of the MCDAIl index are simply questions about
diarrhea, we reasoned that the index could be used as a measure of disease severity in the
controls with diarrhea even though it is not specific for other etiologies of chronic diarrhea.

During our review of the survey results, we found that some patients inaccurately reported
information about their diagnosis or reported unexpected prescription medications. To learn
more about these responses, we performed a chart review. Referrals, clinic notes, procedure
notes, pathology results, patient letters, telephone encounter notes, and medication history
were reviewed and summarized.

Means and standard deviations or medians and interquartile ranges were calculated for
continuous variables and proportions for categorical data. We compared recall of diagnosis,
prescription medication use, and symptom questions between cases and controls using chi-
square tests for categorical variables and Wilcoxon tests for continuous variables. Logistic
regression was used to estimate odds ratios (ORs) and 95% confidence intervals (CIs) for
being treated with budesonide for diarrhea according to baseline MCDAI score. The analysis
was performed using SAS 9.4 (SAS, Cary, North Carolina).

The study was approved by the University of North Carolina Office of Human Research
Ethics. All patients provided informed consent.

The study enrolled patients from April 1, 2015 to December 22, 2020. Among the 362
patients included in the parent study, there were 110 cases of MC and 252 controls without
MC. Of the 110 patients with MC, 74 (67%) participated in the follow-up survey 1 year after
their colonoscopy. Of the 252 patients without MC, 162 (64%) participated in the follow-up
survey.

Descriptive characteristics of the study participants who were interviewed 1 year after
enrollment are shown in Table 1. The cases were older than the controls, mean age 63.8 vs
56.0 years. Compared to controls, cases were more likely to be White, 96% vs 88%, and

Gastro Hep Adv. Author manuscript; available in PMC 2024 April 26.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Redd et al.

Page 4

female, 86% vs 72%. Cases were more likely to have attended college or graduate school,
72% vs 44%, and have a lower mean body mass index compared to controls, 25.8 vs 29.7.
There was no difference in marital status or smoking between cases and controls.

With regards to a MC diagnosis, 90% recalled the diagnosis (Table 2). There were 7 (10%)
cases who either did not recall or were unsure of their diagnosis. On review of these cases, 6
had clear documentation of being diagnosed with MC. Specifically, documentation included
letters with the pathology results and diagnosis listed for 4 patients, clinic encounter

notes for 3 patients, and telephone encounter notes for 2 patients. For 1 patient, the

clinical pathology report described patchy increase in crypt and epithelial lymphocytes with
early LC in the differential. These findings might have been interpreted by physicians as
nonspecific and not MC. The cases who were unaware of their diagnosis were symptomatic
at baseline and follow-up, and most were prescribed medications for diarrhea (Table 3).

Among the controls, 11 (7%) reported a diagnosis of MC despite no clinical documentation
to support the diagnosis and 13 (8%) controls were unsure of whether they had

been diagnosed. The words “MC” were included in each of these patients’ clinical
documentation, such as clinic note, colonoscopy report, or pathology report, as part of the
differential diagnosis or having been excluded.

Cases were more likely to have been treated with prescription medications (60% cases

vs 26% controls) (Table 2). Only 46% of all MC cases were treated with budesonide.
Compared to the cases who were not treated with budesonide, the cases treated with
budesonide had higher median baseline MCDAI scores (5.3 vs 4.9). Cases treated with any
prescription medication had slightly higher median MCDA\I scores at baseline than cases
who were not prescribed medications (2.3 vs 2.0). Of the 44 cases that were prescribed
medications, 18 (41%) patients reported having been prescribed more than 1 medication and
15 (34%) reported being treated with budesonide as well as at least 1 other medication.

Among patients who were prescribed medications, controls were more likely than cases
to have been prescribed prednisone (20% vs 7%), diphenoxylate/atropine (27% vs 16%),
loperamide (51% vs 34%), or bile salt sequestrants (24% vs 7%). Among the 3 controls
who reported being treated with budesonide, 1 was treated with budesonide for potential
Crohn’s disease and there was no documentation of the other 2 patients prescribed
budesonide. Among the 8 controls who reported being treated with prednisone, 5 were
treated with prednisone for other indications (contrast allergy, sinusitis, asthma, vasculitis,
rhinosinusitis), 1 had previously been treated with prednisone for diarrhea before study
enrollment, and 2 others were never treated with prednisone based on chart review. There
was no documentation of the control who reported mesalamine or the control who reported
azathioprine having been treated with those medications.

At 1-year follow-up, 15% of MC cases reported nocturnal stools, 28% abdominal pain, 40%
fecal urgency, 32% weight loss, and 21% fecal incontinence (Table 4). Among cases, the
median MCDAI score was 2.3 at 1-year follow-up. Based on MCDAI scores at baseline

and follow-up, cases had similar improvement in symptoms whether or not they were
treated with budesonide and there were cases who were not treated with budesonide despite
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remaining symptomatic at follow-up (Table 5). For each symptom captured in our study,
the severity among controls was either similar to or more severe than cases. At time of
colonoscopy, cases had higher baseline MCDAI scores than controls (5.1 vs 4.5). At 1-year
follow-up, cases had lower MCDAI scores compared to controls (2.3 vs 3.0) (Table 4 and
Figure). Whereas 61% of cases had a clinically significant improvement in MCDA\I score
at 1-year follow-up (= 2 decrease in MCDAI score), only 37% of controls had a clinically
significant improvement in MCDAI score.

Discussion

We interviewed a cohort of patients with biopsy-confirmed MC and diarrhea controls 1 year
after colono-noscopy. We found that some participants were unaware they had MC and some
participants reported a MC diagnosis despite normal biopies of the colon. We found that
many cases and controls continued to experience ongoing gastrointestinal symptoms and
only a small proportion had been offered prescription treatment for diarrhea.

Our findings demonstrate the need to improve communication after diagnostic
colonoscopies. At 1 year after their procedure, 1 in 10 patients did not recall a diagnosis

of MC despite having significant symptoms that were often treated with prescription
medications. While most of these cases received either a letter or telephone call with the
pathology results, our results suggest that patients with a new diagnosis of MC require a
follow-up visit in gastroenterology clinic for education and treatment. There are limited data
about how accurately patients report pathologic findings from their colonoscopy. In a 2007
study on the communication of endoscopy results, the addition of a written endoscopy report
that included a verbal explanation of findings was still inadequate for the comprehension

of some patients.14 Endoscopists should also consider directly communicating with the
referring provider or primary care physician about the diagnosis of this chronic disease and
the potential need for ongoing treatment.

We also found that 15% of controls either thought they had MC or were unsure of their
diagnosis. In each case, MC was included as part of the differential diagnosis in the medical
record. Patients may have remembered the diagnosis being discussed during their evaluation,
this finding further highlights the importance of clear communication and the importance of
working through the differential diagnosis for chronic diarrhea in these patients.

Based on the results of randomized, placebo-controlled trials,>18 guidelines recommend
budesonide as first-line therapy for MC.2 Other treatments include loperamide,
diphenoxylate/atropine, mesalamine, bismuth salicylate, prednisone, bile acid sequestrants,
or immunomodulators in certain circumstances.219 Surprisingly, only 60% of the cases

in our study were prescribed medications for diarrhea and only 46% were treated with
budesonide. Those cases with greater symptom burden were more likely to be prescribed
budeonside. In addition to budesonide, cases were most often treated with loperamide

and diphenoxylate/atropine with second-line therapies being used infrequently. Cases not
treated with prescription medications may have mild symptoms, may not have been able to
afford prescription therapies or have access to follow-up, or providers may not be aware of
treatment options for MC.
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The fact that 40% of cases were not treated with prescription medications demonstrates an
opportunity to improve how often patients with MC are offered first-line therapies. There

is also a need to improve adjunctive therapy as bile acid malabsorption is common in MC
and only 3 cases (7%) were treated with bile acid sequestrants.2 It is also surprising that
only 26% of our diarrhea controls with significant enough symptoms to warrant diagnostic
colonoscopy were offered prescription treatment. Given the several options for symptomatic
treatment of diarrhea, this suggests that patients with chronic diarrhea of unclear etiology
remain undertreated.

Similar to what has been described previously, many MC cases in our study had ongoing
loose stools, urgency, and fecal incontinence at 1 year. Interestingly, symptoms were not
more likely to improve among cases treated with budesonide as compared to those who
were not treated with budesonide. The cases who improved without budesonide treatment
may have been treated with other medications or had spontaneous improvement in their MC,
which has been reported in a minority of patients.8:21.22 Prior studies on symptom burden
have included randomized controlled trials with relatively small numbers of patients,17:22-24
retrospective studies,?125.26 prospective studies that only include patients with MC,8:27-32
and a case-control study in which the controls were healthy patients from a background

population.® These studies suggest that symptoms persist in 24%-50% of MC patients at
follow-up.8:25:26.29-33

Prior studies have not compared patients with MC to patients with similar symptoms
thereby limiting inferences about symptom outcomes. Our study was limited to patients with
diarrhea. The cases and controls in our study were being evaluated for similar symptoms,
and the controls would have been diagnosed with MC had their colonic biopsies met
pathologic criteria. Although the MCDA is only validated for the cases with MC, it
evaluates relevant information about stool frequency and other symptoms that are also
common in patients with other causes of chronic diarrhea like irritable bowel syndrome with
diarrhea and functional diarrhea. We used the MCDAI to directly compare how patients
presenting with similar symptoms progressed based on the presence or absence of MC.13

The finding that many patients with MC remained symptomatic 1 year after diagnosis
provides further evidence that these patients should be offered follow-up to assess for
sustained response to treatment.

Even though cases had worse symptoms than controls cases at baseline, controls had worse
symptoms than cases 1 year after colonoscopy. Controls had more abdominal pain, fecal
urgency, and fecal incontinence at follow-up. Controls also had more frequent stools. At
1-year follow-up, one-third of controls were still waking up at night to have a bowel
movement. The degree to which controls were still suffering significantly from symptoms is
striking.

Our finding that cases had more improvement in symptoms than controls with other
diarrheal disorders underscores the importance of maintaining a high index of suspicion
for MC so it can be diagnosed and treated.2 There is such substantial symptom overlap
between MC and other causes of chronic diarrhea that MC cannot be reliably distinguished
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from common conditions like irritable bowel syndrome with diarrhea based on symptoms
alone.34-37 As such, the diagnosis of MC may be delayed or missed if a colonoscopy with
biopsies is not performed.37-39 A diagnostic colonoscopy should be considered for certain
patients with diarrhea who fail to respond to initial antidiarrheal therapies or are at higher
risk for MC, such as older female patients and patients with more severe watery diarrhea or
alarm symptoms.40

The strengths of our study include its prospective design and the use of a standardized
disease questionnaire. The slides of every patient were reviewed by an experienced research
pathologist. Our study has limitations. Of the participants included in the parent study, 36
of 110 cases (33%) and 90 of the 252 controls (36%) were not included in these analyses
because they did not complete the telephone interview. The outcomes patients experienced
may have made them more or less likely to participate in the follow-up survey, but we
would expect this to be non-differential between cases and controls because both groups
had diarrhea. Loperamide and other over-the-counter medications are often used to treat
diarrhea, and we may not have accurately captured the use of over-the-counter medications
since we only asked about prescription medications. The MCDA\I has not been validated

in other etiologies of chronic diarrhea, such as irritable bowel syndrome with diarrhea

and functional diarrhea, which likely caused symptoms among the controls in our study

so applying it in that patient population could overestimate the severity of symptoms. We
did not have data on testing for celiac disease for cases and controls so we do not know
whether celiac disease had been excluded, which could have affected symptom response.
The inferences that can be drawn from our findings are also limited by the lack of data on
diagnoses among controls as well as lack of information about symptom progression and
medication use over the course of the year.

Conclusion

Funding:

In this study of patients with MC and diarrhea controls, we found that some cases and
controls were unsure of a diagnosis based on their colonoscopy results, some cases and
many controls were not prescribed medications, and many cases and controls remained
symptomatic 1 year after colonoscopy with controls having worse symptoms than cases.
Efforts to improve the communication of colonoscopy results and ensure that patients
understand the implications of a new MC diagnosis would help empower patients to
seek treatment when needed. This is particularly important in light of our findings that
less than half of MC patients in our study were treated with first-line therapy and that
many remained symptomatic at follow-up. Furthermore, only one-fourth of patients with
severe enough diarrhea to warrant endoscopic evaluation who did not have MC were
prescribed medications despite having an even more symptoms at follow-up. Regardless
of whether MC is diagnosed, providers should monitor symptom progression in patients
with chronic diarrhea, prescribe medications when symptoms persist, and refer patients to
gastroenterology when necessary.

This research was supported, in part, by grants from the National Institutes of Health (T32 DK007634, P30
DK034987, and R0O1 DK105114).
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