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Abstract

BACKGROUND—Collagenous colitis (CC) and lymphocytic colitis (LC) are chronic
inflammatory disorders of the colon. There is a paucity of data on differences in etiology, natural
history, and treatment response between CC and LC.

METHODS—Between 2002 to 2013, we identified new diagnoses of CC and LC using the
Research Patient Data Registry in a tertiary referral center. We used Chi Square or Fischer exact
test and Wilcoxon rank-sum tests to compare the differences in clinical characteristics, treatment
types, and response rates between LC and CC.
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RESULTS—Through 2013, we confirmed 131 patients with a new diagnosis of MC (55 LC, 76
CC). Compared to cases of LC, patients with a diagnosis of CC were more likely to be women
(86% vs. 69%, P = 0.03), have elevated erythrocyte sedimentation rate (mean 28 vs. 13 mm/hr, P =
0.04), and less likely to be diabetic (5% vs. 18%, P = 0.02). Budesonide was the most effective
treatment for both CC and LC (94% and 80%, respectively). However, there were no statistically
significant differences in response to various treatments according to the type of microscopic
colitis (All P > 0.10). Older age at the time of diagnosis was associated with better response to
bismuth subsalicylate (OR 1.76; 95% ClI, 1.21-2.56 for every 5-year increase) for both CC and
LC.

CONCLUSION—Despite differences in the clinical characteristics, response rates to available
treatments appeared to be similar in both LC and CC. Older patients may have a better response to
bismuth subsalicylate therapy.

Keywords

Microscopic colitis; Collagenous colitis; Lymphocytic colitis; Loperamide; Budesonide;
Cholestyramine; Bismuth Subsalicylate; Treatment Patterns and Response

Introduction

Microscopic colitis (MC) is a chronic relapsing disease of the colon, characterized by a triad
of watery non-bloody diarrhea, usually normal colonoscopic findings, and typical histologic
findings. It is frequently accompanied by abdominal pain, nocturnal diarrhea, and mild
weight loss 1. Diarrhea may range from mild to severe, with a considerable impact on
quality of life 2. MC comprises two major histological subtypes: collagenous colitis (CC)
characterized by a distinctive thickened band of subepithelial collagen (=10-20 um), and
lymphocytic colitis (LC), with an increased number of intraepithelial lymphocytes (=20
lymphocytes per 100 epithelial cells)?.

Although the exact etiology of MC remains largely unknown, a few observational studies
have suggested associations with autoimmune disorders (e.g. celiac disease, and thyroid
disorders), cigarette smoking status, and medications such as non-steroidal anti-
inflammatory drugs (NSAIDs), proton pump inhibitors (PPIs), selective serotonin reuptake
inhibitors (SSRI), and statins 1:3~7. Previous studies have mainly focused on epidemiology
and treatment of CC 8-20 with limited data available on differences in clinical characteristics
and treatment response between CC and LC. We therefore sought to examine clinical
characteristics, treatment patterns, and predictors of response to treatment of CC and LC ina
tertiary referral center.

METHODS
Study Population

From 2002 to 2013, we obtained data on all participants over age 18 undergoing
colonoscopy for non-infectious diarrhea (ICD9 = *558.9” and ICD10 = ‘K52.89") through
Research Patient Data Registry (RPDR) at Massachusetts General Hospital(n=2,788).
Briefly, Research Patient Data Registry allows for simultaneous search for various diagnoses
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and procedures codes within our inpatient and outpatient electronic medical records. We
then screened the pathology records of potential participants using the key words
“microscopic colitis”, “collagenous colitis”, and “lymphocytic colitis”. Two
gastroenterologists then reviewed the medical records of eligible patients and confirmed
diagnoses of MC based on previously defined clinical and histologic criteria 21921, Any
discrepancies were resolved through consensus among the reviewers. We excluded patients
with diagnoses of drug-associated colitis, diarrhea related to celiac disease, chronic
infections, ischemic colitis, eosinophilic cryptitis, and inflammatory bowel disease. We
excluded 12 patients for histologic diagnosis of non-specific colitis, 8 patients under the age
of 18 (adult only), and 22 patients with flares during follow-up (duplicate records). Eleven
patients were considered to have indeterminate MC because they did not meet the classical
histologic findings. This group included patients with early CC, minimally active
microscopic colitis, overlapping forms between CC and LC, extensive diffuses non-distorted
colitis with neutrophilic cryptitis, CC or LC with superimposed infection, and CC or LC
with increased eosinophils. After all exclusions, our study population included 131 patients
with MC that could be definitely defined as CC or LC by histopathology (55 CC and 76
LC). All cases of MC had at least two follow up appointments following their diagnosis.

Study Covariates

All covariates were collected by review of medical records independently by two physicians.
Any discrepancies were resolved through consensus. Age at diagnosis was calculated from
date of colonoscopy and date of birth. Body mass index (BMI) was derived from the medical
records and represented BMI around the time of MC diagnosis (up to 1 month prior to
diagnosis). We also collected information on presence of abdominal pain and weight loss
(>5 kg) at the time of diagnosis, current cigarette smoking, medication history up to one
month prior to diagnosis of MC including selective serotonin receptor inhibitors (SSRISs),
non-steroidal anti-inflammatory drugs (NSAIDs), proton pump inhibitors (PPIs), statins, and
antibiotics use, erythrocyte sedimentation rate (ESR), and other comorbidities including
history of diabetes mellitus (DM) type 1 or 2, gastro esophageal reflux (GERD), and
presence of autoimmune diseases including Hashimoto’s thyroiditis, Grave’s disease, celiac
disease, psoriasis, rheumatoid arthritis (RA), and Sjégren’s disease. Therapeutic choices of
MC for each patient were recorded. Successful treatment response was collected from
medical records, and was defined as complete resolution of diarrhea (passage of two or
fewer stools per day), achieved within 8 weeks of treatment. To avoid concerns for reporting
efficacy based on the effect of multiple medications used in successive order, we only
considered the response to the first treatment choice, which was defined as budesonide,
mesalamine, or bismuth subsalicylate. Only combination therapies included loperamide or
cholestyrmaine in combination with mesalamines or budesonide.

Statistical Analysis

All statistical analyses were carried out using SAS version 9.3 (Cary, NC). The data for each
variable were expressed in frequency, percentage, and median or mean value * standard
deviation (SD). We used Wilcoxon rank-sum and Chi-square tests or Fisher exact test (for
absolute numbers smaller than 5) for pairwise comparisons of continuous and categorical
variables, respectively. To identify predictors of response to therapy from variables listed in

Scand J Gastroenterol. Author manuscript; available in PMC 2016 April 18.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Colussi et al.

RESULTS

Page 4

Table 1, we used logistic regression modeling with an automated forward selection with a
stepwise value threshold for removal of 0.1. Logistic regression results were reported as odd
ratio (OR) with 95% confidence intervals (95% Cls). Data on treatment type and response
were 100% complete. There were less than 2% missing values for other covariates. Missing
observations were excluded from analyses. All Pvalues were two-sided and values < 0.05
were considered statistically significant.

Baseline characteristics of participants with CC and LC

Through 2013, we confirmed 131 patients with new of diagnosis of microscopic colitis (76
CC and 55 LC) (Figure 1). The mean age at the time of diagnosis was 61 years (SD = 17.5)
with the majority of cases occurring in women (78%)(Table 1). There was no statistically
significant difference in age of diagnosis comparing LC and CC (61.3 vs 59.9 years, P =
0.72). However, compared to LC, CC patients were more likely to be female (85.5% vs.
69.1%, P = 0.03), less likely to have diabetes mellitus (5.3 vs. 18.2%, P = 0.02), and were
more likely to have higher ESR values (mean: 28.2 vs 13.3 mm/hr, P = 0.04). In addition,
compared to LC, CC patients were more likely to have taken NSAIDs prior to diagnosis
(54.9% vs. 38.2%, P = 0.07), although this did not reach statistical significance. Over 40%
of MC patients also were diagnosed with an autoimmune disease and this was not
significantly different comparing CC to LC (42.7% vs. 41.8%, P = 1.00). There were also no
significant differences in rates of antibiotics, PPI, SSRIs, or statin use comparing LC to CC
(Al IDcomparisons > 0.10).

Treatment patterns and response rates

We examined the patterns of treatment for LC and CC. Over half of the patients with MC
(54%) were treated with loperamide as needed to improve diarrheal symptoms, with CC
patients being somewhat more likely to take loperamide compared to LC patients (59.5% vs.
42.6%, P = 0.07) (Figure 2). Budesonide (46%) and bismuth subsalicylate (46%) were the
most common treatments for MC with both medications being used with similar frequencies
for CC (48.6% and 47.3%, respectively) and LC (46.3% and 40.7%, respectively).
Compared to LC, CC patients were more likely to receive cholestyramine (23.0% vs. 7.4%,
P =0.03). Nearly a third of all MC patients were treated with mesalamine compounds with
similar frequencies in LC and CC (32.4% vs. 35.2%). Only four patients (7.4%) with LC
and ten patients with CC (13.5%) required systemic steroid therapy with oral prednisone.
Combination therapy was only used with loperamide or cholestyramine.

Additionally, we examined the response rate to each treatment according to histologic
subtype (Table 2). The most effective therapy appeared to be budesonide with over 80% of
cases responding to this treatment. There was no difference in response to budesonide
according to histologic subtype (80.0% for LC and 94.4% for CC, P = 0.11). The response
rate to mesalamine was slightly over 50% with no difference in response according to
histologic subtype (57.9% for LC vs. 52.2% for CC, P = 0.76). We also did not observe any
significant difference in response to therapy according to histologic subtype with bismuth
subsalicylate, cholestyramine, or prednisone (all Pcomparisons > 0-20). In exploratory
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analyses, we looked for clinical predictors of response to various treatment options and
identified older age to be a predictor of response to bismuth subsalicylate (OR 1.76; 95% ClI,
1.21-2.56 for every 5-year increase in age ). Conversely, there were no clinical predictors of
response to budesonide or mesalamine compounds.

Discussion

In a retrospective cohort of CC and LC patients, we show that despite differences in clinical
characteristics between the two diseases, the response rates to different treatment modalities
are very similar. Our data shows that budesonide is the most effective treatment for CC and
LC, and older patients may have a better response to bismuth subsalicylate therapy. In
addition, there seems to be a greater utilization of antidiarrheal medications such as
cholestyramine and loperamide for CC compared to LC.

Our results are supported by several other studies. Our cohort included primarily women in
their seventh decade which appears consistent with previously described populations.22:23
Similar to other studies, our cohort included a high proportion of patients with type 2
diabetes mellitus, autoimmune disorders, and NSAIDs users. 572425 Previous randomized
controlled trials have shown that budesonide is effective in treatment of CC and LC with
response rates consistently exceeding 80% similar to our findings. 815 26 |n addition, a
recent randomized controlled trial showed budesonide to be more effective than mesalamine
in treatment of CC with response rates of 80% and 44%, respectively, comparable to
response rates in our cohort. 27

Despite the rising incidence of MC, little is known about the etiology of the disease. The
presence of differing risk factors for both diseases points to potentially diverging biological
pathways involved in the etiopathogenesis of the two diseases.” Nonetheless, CC and LC
appear to have identical clinical presentation with LC typically having a shorter disease
course.22 In addition, a recent study, failed to identify differences in the characteristics of
inflammatory cells involved in mucosal inflammation in CC and LC patients.28 Therefore,
our findings that both CC and LC have high response rates to budesonide may be explained
by presence of similar patterns of inflammation in both diseases.

Our study has several strengths. First, we confirmed all cases of CC and LC by medical
records reviews using standardized criteria which is a significant advantage over prior
studies that rely on self-report or clinic/hospital discharged codes, which may not accurately
reflect true diagnoses. Second, we collected detailed information on other important life
style factors, medications, and comorbidities in nearly all of our cases and were therefore
able to account for their potential role in our analyses. Third, we collected information on
treatment course for each patient and therefore were able to identify response rate for each
treatment.

We acknowledge several limitations. Firstly, It is possible that the selection of certain
treatments over others may have been differentially associated with some patient
characteristics or disease severity. However, our study does provide data on the use of these
treatments and their comparative effectiveness in actual clinical practice. Secondly, although
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our samples size was similar, if not larger than most of the prior studies, we may have had
limited power to detect more modest differences or associations.” Third, we had data on a
limited time period before and after development of disease and therefore may have been
unable to fully account for use of other medications that were discontinued earlier as well as
potential relapse rates.

To our knowledge, this is the first comprehensive study that directly compare clinical
characteristics, treatment patterns, and response to therapy between CC and LC patients.
Despite clinical differences between CC and LC, both diseases seem to have similar
responses to available treatment options. Similar to European guidelines as well as a prior
published meta-analysis, our data supports use of budesonide as the first line treatment for
CC and LC2%30, In addition, we identified older age to be a potential predictor of response
to bismuth subsalicylate for both CC and LC, which if replicated in other larger studies may
provide additional data to guide clinicians in their selection among the various treatment
options. In addition, we identified older age to be a potential predictor of response to
bismuth subsalicylate for both CC and LC. Considering the lack of standardized treatment
recommendations for CC or LC, our findings may provide some data to guide clinicians in
their selection among the various treatment options. In addition, future studies to better
understand the interaction between various lifestyle factors and treatment response may
further shed light on the pathophysiology of CC and LC.
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Baseline characteristics of the patients in two subtypes of microscopic colitis 4

Table 1

Histological subtype P value
Lymphocytic colitis (n=55)  Collagenous calitis (n=76)

Age (years) Mean (SD)  59.9 (20.8) 61.3 (15.1) 0.72
BMI (Kg/m?) Mean (SD)  25.8 (5.2) 24.7 (4.6) 0.38
Sex

Female %(n) 69.1 (38) 85.5 (65) 0.03
Race

White 9%(n) 90.9 (50) 94.7 (71) 0.49
Abdominal Pain 9%(n) 41.8 (23) 32.0 (24) 0.27
Weight Loss 9%(n) 27.3 (15) 30.7 (23) 0.70
Type 2 Diabetes
Mélitus 9%(n) 18.2 (10) 5.3 (4) 0.02
Autoimmunedisease  %(n) 41.8 (23) 42.7 (32) 1.00

Hashimoto’s disease 47.8 (11) 37.5(12) 0.58

Celiac disease 17.4 (4) 28.1(9) 0.52

Others? 60.9 (14) 59.4 (19) 1.00
GERD 9%(n) 38.2 (21) 41.3 (31) 0.86
Smoke 9%(n) 23.6 (13) 15.8 (12) 0.27
ESR (mm/h) Mean (SD)  13.3(19.3) 28.2 (18.6) 0.04
SSRISC 9%(n) 36.4 (20) 27.8 (20) 0.34
NSAIDsC 9%(n) 38.2 (21) 54.9 (39) 0.07
Antibiotics® 26(n) 16.4 (9) 20.8 (15) 0.65
PRI 9%(n) 38.2 (21) 34.7 (25) 0.71
Statins® 9%(n) 21.8(12) 23.6 (17) 0.83

Page 11

4pbbreviations: SD = Standard deviation; GERD = Gastro esophageal reflux; ESR = Erythrocyte sedimentation rate; SSRIs = Selective serotonin

reuptake inhibitors; NSAIDs = Non-steroidal anti-inflammatory drugs; PPIs = Proton pump inhibitors.

storiasis, Type 1 Diabetes Mellitus, Rheumatoid arthritis, Grave’s disease, Sjogren’s disease, and unspecified immune disease disorder.

CDefined as use up to one month prior to onset of symptoms.
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