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ACKGROUND & AIMS: Microscopic colitis has been
ssociated with celiac disease. We aimed to determine the extent
nd significance of this relationship. METHODS: A prospec-
ively maintained database of celiac disease patients, seen be-
ween 1981 and 2006, was analyzed. Standardized morbidity
atios (SMR) were calculated using a general population study
f microscopic colitis as the reference group. Statistical analysis
as conducted using the Student t test, Pearson �2 test, or
isher exact test. RESULTS: Microscopic colitis was found in
4 of 1009 patients (4.3%); this represented a 70-fold increased
isk for individuals with celiac disease to have microscopic
olitis, compared with the general population (SMR, 72.39; 95%
onfidence interval [CI], 52.52–95.36). The celiac disease pa-
ients with microscopic colitis were older (P � .0001) and had

ore severe villous atrophy (P � .002) than the celiac disease
atients without microscopic colitis. Microscopic colitis was
iagnosed after celiac disease in 64% of the patients, simulta-
eously in 25%, and before celiac disease in 11% (P � .0001).
ancolitis predominated, though 16% had colitis limited to the
ight colon. Steroid or immunosuppressant therapies were re-
uired in 66% of the celiac disease patients with microscopic
olitis and given as maintenance therapy to 50% of these pa-
ients. Follow-up biopsies revealed that the colitis persisted in
7% of the patients with celiac disease and microscopic colitis,
espite improved diarrhea symptoms; the diarrhea resolved in
ost of the patients. CONCLUSIONS: Microscopic colitis

s more common in patients with celiac disease than in the
eneral population. Patients with celiac disease and micro-
copic colitis have more severe villous atrophy and fre-
uently require steroids or immunosuppressant therapies
o control diarrhea.

eliac disease is an autoimmune disorder characterized by
intolerance of gluten, the storage protein of wheat and

imilar grains.1 Gluten exposure leads to damage of the small
owel mucosa characterized by intraepithelial lymphocytosis,
rypt hypertrophy, and varying degrees of villous atrophy. With-
rawal of gluten reverses the pathological changes.2 Persistent
ymptoms despite the diet are, however, common, estimated to
ccur in 7% to 30% of individuals with celiac disease.3 Several
tudies have demonstrated that microscopic colitis is among
he causes of persistent or recurrent diarrhea in patients with
eliac disease, despite adherence to the diet.4 – 6

Microscopic colitis is a disorder characterized by nonbloody,
atery diarrhea.7,8 Microscopic colitis is diagnosed by the find-

ng of abnormal colonic histology in the absence of macro-
copic (endoscopic) abnormalities of the colonic mucosa. It is
ubdivided into 2 entities on the basis of histological findings:

ollagenous colitis and lymphocytic colitis.9 The etiology of
icroscopic colitis is unknown; however, the course is usually
ild and long term prognosis good.10

The association of celiac disease and microscopic colitis is
ell established.6,11–14 There is, however, controversy as to
hether all intraepithelial lymphocytosis found in colonic bi-
psies from individuals with celiac disease represents lympho-
ytic colitis or a manifestation of gluten sensitivity.15 In addi-
ion, there are few data on the extent of the association of celiac
isease and microscopic colitis, compared with the general
opulation data, nor about the natural history of microscopic
olitis in patients with celiac disease. We therefore addressed
hese questions by analyzing the clinical and pathological find-
ngs in a large cohort of patients with celiac disease.

Methods
Subjects
Patients were selected from an anonymized database of

009 patients with celiac disease who attended the Celiac Dis-
ase Center at Columbia University in New York, a tertiary
eferral center. The majority of patients seen come from the

etropolitan area of New York City. In addition the majority
re self-referred (70%). All patients are prospectively entered
nto the database after giving informed consent about the
atabase. To be included in this study, adult patients were
equired to have biopsy-proven celiac disease and microscopic
olitis. The demographic composition of the entire cohort was
s follows: 64.6% women, 99% Caucasian, and mean age at
iagnosis of celiac disease of 41.3 (SD � 16.7) years. Our
atabase demographics are similar to a community-drawn sam-
le of 1602 adult celiac disease patients reported previously.16

his study was approved by the Institutional Review Board. We
re not aware of whether any of the patients lost to follow-up
ad microscopic colitis diagnosed elsewhere. All patients were
een by 1 physician.

Microscopic colitis was diagnosed when �20 intraepithelial
ymphocytes per 100 epithelial cells were identified with none
r minimal distortion of crypt architecture, and mild chronic

ymphoplasmacytic inflammation of the lamina propria was
dentified in colonic biopsies taken from endoscopically normal
ppearing areas. Collagenous colitis was identified by the pres-
nce of a thickened band of subepithelial collagen (�10 mm in
idth). Data were collected regarding age, sex, dates of diagno-

is, treatments, and clinical course. Pathology of the original

Abbreviations used in this paper: CI, confidence interval; PVA, partial
illous atrophy; SMR, standardized morbidity ratio; S/TVA, subtotal/
otal villous atrophy.

© 2009 by the AGA Institute
1542-3565/09/$36.00
doi:10.1016/j.cgh.2009.07.011
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nd follow-up biopsies was reviewed. Duodenal biopsies were
raded using the modified Marsh classification: partial villous
trophy (PVA) refers to Marsh IIIA stage, and subtotal/total
illous atrophy (S/TVA) refers to Marsh IIIB and IIIC.17 Marsh
and II lesions representing normal villous appearance with

ntraepithelial lymphocytosis (Marsh I) and crypt hypertrophy
Marsh II) were also identified. Polymerase chain reaction anal-
sis for T cell receptor (TCR) gene rearrangement was per-
ormed on formalin-fixed paraffin-embedded small bowel biop-
ies followed by polyacrylamide gel electrophoresis and
eteroduplex analysis.18

Data Analysis
To determine the relative association between celiac

isease and microscopic colitis and its subtypes, lymphocytic
olitis and collagenous colitis, standardized morbidity ratios
SMR; age and sex matched) were calculated. We used the
eneral population incidence as reported by Pardi et al in their
urvey of the incidence and prevalence of microscopic colitis in
North American population (Olmstead County, Minnesota).19

s our population is overwhelmingly (�98%) Caucasian, com-
arison with the above population (89% non-Hispanic white)
ppeared appropriate. The time course of the study by Pardi et
l (1985–2001) was similar to the period of patient accrual in
ur database (1981–2006); however in the analysis we restricted
omparison of Pardi’s cohort to those patients seen by us up
ntil 2001.

Statistical analysis was conducted using the Student t test,
earson �2 test, or Fisher exact test, where appropriate. In terms

igure 1. Annual frequency of microscopic colitis in a cohort with
eliac disease.

able 1. Demographic Characteristics of Study Population

Celiac disease coho

ge at diagnosis of CD (Mean � SD) 42.7 � 1
ex ratio (F:M) 2.1:1

Lymphocytic coliti

ge at diagnosis of MC (Mean � SD) 57.2 � 15
ex ratio (F:M) 2.7:1
D, celiac disease; F, female; M, male; MC, microscopic colitis; NS, not s
f grading patients’ response to treatment, patients were cate-
orized as “good responders” and “poor responders.” “Good”
ersus “poor” response to a specific medication was determined
y the investigators using a global assessment of persistent
iarrhea after at least 3 months of the prescribed treatment.
atients with no change or worsening of their symptoms were
efined as poor responders; patients experiencing some degree
f remission were defined as good responders, even if symptoms
id not remit entirely.

Kaplan–Meier survival analysis was used to describe and
ompare the natural history of microscopic colitis in celiac
isease patients by subtype (lymphocytic versus collagenous),
nd by gender. For all analyses, significance was determined at
he P � .05 level (two-tailed).

Results
Four percent (n � 44) of the patients in our cohort had

icroscopic colitis, 33 lymphocytic colitis, and 11 collagenous
olitis. All cases were diagnosed after 1990. Subsequent to this
ime point these 44 cases represented 5.1% of the cohort. The
nnual incidence is shown in Figure 1. As shown in Table 1, the
ean age of diagnosis of celiac disease in those with micro-

copic colitis was significantly greater than those without mi-
roscopic colitis (P � .0001). There was no difference in the
ender distribution of the microscopic colitis group compared
ith the celiac disease cohort (P � .11). However, among the 2

ubtypes of microscopic colitis, collagenous colitis only oc-
urred in females, (P � .05).

Although both groups of patients with lymphocytic colitis
nd collagenous colitis did not differ in the mean age at pre-
entation, a bimodal age distribution was noted in women with
ymphocytic colitis and celiac disease, with peaks at 30 –39 years
nd 70 –79 years. The age distribution of collagenous colitis,
owever, was unimodal, with a peak at 60 – 69 years. As for
ther risk factors for microscopic colitis, none of the patients
ere smokers and 68% had at least 1 other autoimmune disor-
er. We are not aware of nonsteroidal anti-inflammatory drug
se in this cohort.

Occurrence of Microscopic Colitis in Celiac
Disease Compared With the General
Population
We calculated the standardized morbidity ratios (SMR)

or microscopic colitis and its subtypes in celiac disease patients

Celiac disease

� 965) Microscopic colitis (n � 44) P value

53.2 � 14.6 .0001
3.9:1 .11

Microscopic colitis

33) Collagenous colitis (n � 11) P value

56.6 � 9.7 NS
All female .05
rt (n

7.9

s (n �

.8
ignificant.
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ompared with a United States population (Table 2). As can be
een, the relative risk of microscopic colitis in our cohort of
atients with celiac disease is 45-fold that of the general pop-
lation The SMR for lymphocytic colitis was greater than that

or collagenous colitis. The incidence of microscopic colitis in
he Minnesota study was 6.1 cases per 100,000 person-years in

en, 11.0 cases per 100,000 person-years in women;19 in com-
arison, the figures for those with celiac disease are: 787.6 per
00,000 person-years in women and 444.9 per 100,000 person-
ears in men.

Clinical Features
Among those with microscopic colitis, 64% were diag-

osed with celiac disease first; the diagnosis of microscopic
olitis was made because of a search for a reason for persistent
iarrhea (nonresponsive celiac disease). In this group, the diag-
osis of microscopic colitis was established a median of 45
onths after the diagnosis of celiac disease (range 4 to 468
onths). While 25% were diagnosed with both celiac disease

nd microscopic colitis in the same month, only 11% were
iagnosed with microscopic colitis first (P � .0001).

Duodenal Pathology
The majority of the patients, 75%, with microscopic

olitis had subtotal or total villous atrophy in duodenal biop-
ies, while 21% had partial villous atrophy; only a small percent
ad had the relatively minor Marsh I and II lesions. There was
patient with collagenous deposition in the duodenal biopsies

collagenous sprue).

Colonic Pathology
The majority of the patients (n � 40) had biopsies

aken from all segments of the colon, 4 had only left-sided
iopsies. Pancolitis predominated, occurring in 64%, while 16%
ad colitis limited to the right colon, and 20% only left-sided
olitis. The majority of the patients had lymphocytic colitis
75%), while collagenous colitis was present in 25% (collagen
resent in biopsies from all colonic segments). Two patients
ad areas of collagenous colitis in biopsies taken from the right
olon while the majority of their biopsies revealed lymphocytic
olitis. For further analysis these 2 were included in the lym-
hocytic colitis group.

As shown in Table 3, a significant association was observed
etween microscopic colitis and the degree of villous atrophy.
ndividuals with microscopic colitis tended to have more severe
illous atrophy (S/TVA) compared with individuals with celiac
isease alone (P � .0001), while those with collagenous colitis
ad less severe villous atrophy compared with patients with

ymphocytic colitis (P � .005). There was no association be-
ween the location and extent of colonic inflammation and

able 2. Standardized Morbidity Ratio For Microscopic Colitis
General Population

SMR (95% CI)

ollagenous colitis 21.2 (2.7–39.8)
ymphocytic colitis 53.7 (30.2–77.3)
icroscopic colitis 45.5 (27.7–63.3)

I, confidence interval; SMR, standardized morbidity ratio.
egree of villous atrophy (P � .59). All the patients diagnosed v
ith microscopic colitis prior to celiac disease had collagenous
olitis.

Refractory Celiac Disease
Eighteen patients in this cohort had polymerase chain

eaction-based T cell receptor gene rearrangement analysis of
uodenal biopsies to exclude Type II refractory celiac disease.
hree patients had clonal products detected; 2 had minor
ands that were not persistent in subsequent analyses. One
atient had a clonal product and was classified as having Type
I refractory disease. She subsequently developed an enteropa-
hy-associated T cell lymphoma.

Clinical Follow-up
All patients were seen by an experienced dietitian who

ounseled the patients about a gluten-free diet, and were con-
idered to be strictly adherent to the diet. However, the diet was
nadequate for symptom control for most patients (�90%) with
oth celiac disease and microscopic colitis. Of those that re-
uired medication to control diarrhea, approximately 2 thirds

Its Subtypes In Celiac Disease As Compared With the

Female, SMR (95% CI) Male, SMR (95% CI)

23.4 (2.94–43.9) 0
47.9 (21.9–73.9) 69.2 (18.0–120.3)
36.8 (19.8–54.0) 56.7 (14.7–98.7)

able 3. Histopathologic Associations Between Degree of
Villous Atrophy In Celiac Disease and Microscopic
Colitis, Subtype of Microscopic Colitis, Initial
Diagnosis (MC Versus CD), and Extent of Colonic
Inflammation

Marsh I–II PVA S/TVA P valuea

eliac cohort without MC
(n � 921)

1.4 49.3 49.3 .002

icroscopic colitis (n � 44) 2.4 21.4 76.2
ubtype of microscopic colitis
Collagenous colitis (n � 11) 10 50 40 .006
Lymphocytic colitis (n � 33) 0 12.5 87.5

nitial diagnosis
Celiac disease (n � 28) 0 26.9 73.1 .02
Simultaneous (n � 11) 0 0 100
Microscopic colitis (n � 5) 20.0 40.0 40.0

ocation of colonic
inflammation

Left colon (n � 5) 0 22.2 77.8 .76
Right colon (n � 7) 0 0 100
Pancolitis (n � 28) 3.6 25 71.4

OTE. All values are expressed as %.
D, celiac disease; MC, microscopic colitis; PVA, partial villous atro-
hy; S/TVA, subtotal/total villous atrophy.
Testing the association between degree of villous atrophy in celiac
isease and microscopic colitis, subtype of microscopic colitis, initial
iagnosis (MC vs CD), and extent of colonic inflammation, or the
quality of the probability falling into each category. The significant P
and
alues indicate that the values are not distributed equally (�2).
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esponded. The therapies used included bismuth subsalicylate
n � 22), mesalamine-containing drugs (n � 17), budesonide
n � 17), prednisone (n � 18), azathioprine (n � 11), and
yclosporine (n � 2). Of the entire cohort, 63% of the cohort
ltimately required steroids (prednisone or budesonide) and/or

mmunosuppressants during the course of their illness. Four-
een percent were lost to follow-up.

A good response to treatment was observed in 64% of pa-
ients, though maintenance therapy with budesonide or immu-
osuppressants was required in 48% (Table 4). Despite mainte-
ance medications, 16% of patients had persistent diarrhea,
hough were generally improved. Table 5 contains information
egarding the course of treatment in our microscopic colitis
ohort. Due to the combinations of treatments, logistic regres-

able 4. Clinicopathologic Characteristics of Microscopic
Colitis In Celiac Disease Patients

P valuea

nitial diagnosis .0001
Celiac disease 63.6
Simultaneous 25.0
Microscopic colitis 11.4

olitis location .0001
Left-sided 20.4
Right-sided 15.9
Pancolitis 63.6

ourse of MC .008
Good response, GFD alone 4.5
Good response, single course of therapy 27.3
Good response, maintenance therapy 31.8
Poor response, GFD alone 6.8
Poor response, maintenance therapy 15.9
Status unknown 13.6

OTE. All values are expressed as %. The significant P values indicate
hat the values are not distributed equally (�2 test).
FD, gluten-free diet; MC, microscopic colitis.
Testing the equality of the probability falling into each category.

able 5. Treatments and Response to Treatment Among Mic

No medication Mesalamine/bismuth

6 (13.6) 10 (22.7)
issing in follow-up 5 3
arsh I–II — —
VA 2 —
/TVA 3 3
Good response 1 (100) 7 (100)
arsh I–II — —
VA — 2
/TVA 1 5
Poor response 0 0
arsh I–II — —
VA — —
/TVA — —

OTE. Values are given as n and n (%). The therapies used included
udesonide (n � 17), prednisone (n � 18), azathioprine (n � 11),
prednisone or budesonide) and/or immunosuppressants. Therapies
iarrhea.

VA, partial villous atrophy; S/TVA, subtotal/total villous atrophy.
ion analysis to determine the relative efficacy of each treatment
r different combinations of treatment was not possible. Also,
ertain treatments were not used in some patients, as therapies
ere not considered (bismuth subsalicylate) or available (budes-
nide) during the entire period during which this cohort was
ollowed. It is worth noting, however, that in general, it ap-
eared that most patients with subtotal or total villous atrophy
eeded steroids or other immunosuppressive drugs to control
heir diarrhea. It is recognized that the steroids and immuno-
uppressants may be active against active celiac disease in the
mall intestine as well as colitis.

For the entire group, irrespective of treatment, the median
ime to good response was 48.5 months for lymphocytic colitis
95% CI, 43.1–53.8 months) and 42 months (95% CI, 16.7– 67.9

onths) for collagenous colitis (P � .294). The median time to
esolution of symptoms was 24 months (95% CI, 8.5–39.5

onths) for men, and 48.5 months (95% CI, 40.4 –56.7 months)
or women (P � .326).

Follow-up Pathological Findings
We also analyzed the follow-up colonic and duodenal

iopsy findings; 30 patients had follow-up duodenal, and 22
olonic, biopsies. In patients with multiple follow-up biopsies,
he last biopsy was used for statistical analysis. Overall 63% of
he duodenal biopsies improved over a mean period of 46

onths. At follow-up 33% had PVA and 40% S/TVA. Normal-
zation of duodenal biopsies was observed in only 4 patients.
mong the follow-up colonic biopsies there was improvement

n 43% over a mean time of 56 months. As shown in Table 6,
here was no relationship (P � .26) between the direction of
hange (improvement versus worsening) in colonic biopsies and
he direction of change in duodenal biopsies.

At the time of follow-up, of those patients with persistent
iarrhea, only 30% showed improvement on their repeat duo-
enal biopsy, versus nearly 80% for individuals without diarrhea

P � .05). Although a similar trend existed for colon histopa-
hology, the difference was not significant (P � .22). Persistence
f diarrhea was associated with both persistent villous atrophy

opic Colitis in Celiac Disease

Steroids/immunosuppressant
Mesalamine/bismuth �

steroids/immunosuppressant

9 (20.5) 19 (43.2)
0 3
— 1
— 1
— 1

8 (88.9) 10 (62.5)
— —
1 3
7 7

1 (11.1) 6 (37.5)
— —
— 2
1 4

uth subsalicylate (n � 22), mesalamine-containing drugs (n � 17),
yclosporine (n � 2); 63% of the cohort ultimately required steroids
added sequentially. Overall response was assessed as cessation of
rosc

bism
and c
were
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n 70% and colitis in 80%; however among those in whom the
iarrhea resolved there was villous atrophy in only 20%, but
ersistent colitis in about 50%, suggesting that the improve-
ent in the villous atrophy may be responsible for the clinical

mprovement. In addition, colitis may persist despite resolution
f diarrhea.

Discussion
Our study illustrates that microscopic colitis occurred

n 4.3% of a large cohort seen in a tertiary celiac disease center.
ll cases were diagnosed after 1990, coincident with publica-

ions about the entity in the literature appearing in the
980s.7,8,20 –26 The occurrence of microscopic colitis in 4.3% of our
eliac cohort, however, represents a markedly increased rate of
ccurrence of microscopic colitis compared with a general, popu-

ation based study from Olmsted County, Minnesota.19 In this
nalysis we only included patients seen over the same time periods.
he increased risk was 45 fold and occurred in both women and
en, despite both celiac disease and microscopic colitis being

emale predominant diseases.19,27 We are aware that it is difficult to
ompare data from population-based studies and specialty referral
enters; however there are few population-based data on celiac
isease within the United States. This is a major drawback to this
tudy; however the incidence rate in the reference population we
sed in this study was similar (though less) in yet another North
merican study from Canada.11 In addition, there is selection bias

n our study and similar studies, because we are aware of the
ssociation of celiac disease with microscopic colitis, and it is
herefore sought among the celiac disease patient population.

In the majority of our patients microscopic colitis was diag-
osed after the diagnosis of celiac disease due to the occurrence
f persistent diarrhea. The patients tended to be older at diag-
osis of celiac disease than the celiac cohort that lacked micro-
copic colitis, and to have a more severe degree of villous
trophy in the duodenal biopsies. It is of interest that the
iagnosis of collagenous colitis was only established in women,
hereas lymphocytic colitis occurred in both sexes. The fe-
ale predominance for collagenous colitis has been noted

reviously.14,19 In addition, collagenous colitis is associated
ith less severe pathological changes in the duodenum.

Microscopic colitis should be suspected in celiac disease
hen there is a poor response to a strict gluten-free diet. Several

tudies have demonstrated that microscopic colitis is but 1 of
everal conditions that need to be excluded in patients who do
ot respond to a strict gluten-free diet.4 – 6 Other conditions

nclude bacterial overgrowth, pancreatic insufficiency, and re-
ractory celiac disease.4 – 6 The latter should only be considered

able 6. Relationship Between Follow-Up Duodenal Biopsy
and Colonic Biopsy

Duodenal biopsy

Colonic biopsy

P value
Improved
(n � 9)

No change/worse
(n � 10)

mproved (n � 13) 7 (21.1) 6 (31.6) .40
o change/worse (n � 6) 2 (10.5) 4 (36.8)

OTE. Values are expressed as n (%).
n those with diarrhea and persistent villous atrophy despite T
dherence to a strict gluten-free diet for at least 6 months.28

atients with refractory celiac disease are further classified into
ype I or Type II depending on the presence of aberrant intra-
pithelial lymphocytes. In Type II, the intraepithelial lympho-
ytes fail to express normal surface lymphocyte markers and
ave clonal expansion of T cell receptors.29 Only 1 patient in
his series fulfilled criteria for refractory celiac disease Type II,
hough not all were tested for the presence of aberrant intra-
pithelial T cells due to the lack of knowledge concerning this
isorder in the earlier years of this study. The finding of mi-
roscopic colitis in the remaining patients excludes the diagno-
is of refractory celiac disease (Type I) as a cause of poor
esponse to the gluten-free diet. We did note that only 13% of
he patients that had follow-up duodenal biopsies normalized
heir histology, though the majority improved their degree of
illous atrophy. The 13% is low, even for our patients in whom
e have reported that only 22% normalize.30 The reason that

he normalization rate is so low is unclear. Ongoing low level
luten ingestion that was not identified by us is always a
ossibility.

Colonoscopy should be performed in patients with celiac
isease and persistent nonresponsive diarrhea. Inflammatory
owel disease may be identified;31 however, biopsies need to be
aken irrespective of the endoscopic appearance of the colon.
iopsies need to be taken from all segments of the colon, for
6% of our cohort had colitis limited to the right colon and 20%
nly left-sided colitis.

Similarly, celiac disease should be considered in patients who
re diagnosed with microscopic colitis,32 though this sequence
f diagnosis accounted for only 11% of patients in this series.
atients who undergo both upper endoscopy and colonoscopy
ith biopsies as evaluation of diarrhea may receive a simulta-
eous diagnosis of celiac disease and microscopic colitis. The
imultaneous diagnosis of both microscopic colitis and celiac
isease should be undertaken with caution because intraepithe-

ial lymphocytosis in duodenal biopsies, in the absence of vil-
ous atrophy, has been suggested in patients with microscopic
olitis,33 and colonic intraepithelial lymphocytosis, without
linical or frank lymphocytic colitis, in the setting of active
eliac disease has been described.15 The latter phenomenon may
e an immune overflow phenomenon from the small intestine
nd may improve with a gluten-free diet.

In view of a similar pathological feature of intraepithelial
ymphocytosis, their increased occurrence together, and the
ssociation of microscopic colitis with more severe villous at-
ophy, a question arises as to whether microscopic colitis and
eliac disease are etiologically related. Both entities share patho-
hysiological links, such as an increased likelihood of having
uman leukocyte antigen-DQ2,34 and a similar mucosal cyto-
ine profile, predominantly T helper-1-mediated response with
levations in interferon-gamma.35 In 1 study, however, Freeman
ould not induce small intestinal changes in patients with
icroscopic colitis by adding gluten to the diet.36 In addition

he intraepithelial lymphocytes in both conditions are predom-
nantly CD3�, CD8�; however, they are TCR ��� in celiac
isease and TCR ��� in lymphocytic colitis.37 It is unclear
hat causes microscopic colitis, although an abnormal re-

ponse to luminal antigens has been postulated,37,38 and is
uggested by the innate immune response in the epithelium.39
he association with autoimmune diseases raises questions as
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o whether microscopic colitis is in fact an associated autoim-
une disease.
Several studies,40 – 43 though not all,44 have shown that symp-

oms in patients with microscopic colitis respond rapidly. With
elatively minor therapies, response rates of �70%, and spon-
aneous remission rates as high as 40% are seen.43 Therapies
nclude cholestyramine, bismuth subsalicylate,40 and nonspe-
ific antidiarrheal agents.43 Controlled studies have shown that
esalamine and budesonide are efficacious.45,46 There are no

ontrolled studies in patients with microscopic colitis and ce-
iac disease. Our findings, however, demonstrate that steroids or
mmunosuppressants were required in 60% of patients seen in a
pecialty center, and as maintenance therapy in 50%. This sug-
ests that the course of patients with this disease combination
nonresponsive celiac disease in whom microscopic colitis is
lso identified) is more difficult than those with microscopic
olitis alone. Patients with collagenous colitis had a similar
ourse to those with lymphocytic colitis. Symptoms, however,
o appear to gradually resolve, even though some patients
ontinue to use medication to control symptoms.

The pathophysiological role that small intestinal villous at-
ophy, compared with the colonic inflammation (colitis),
hared in the cause of the diarrhea in these patients is unclear.
owever it was interesting that those with collagenous colitis
ad lesser degrees of villous atrophy in duodenal biopsies, and

n those with resolution of diarrhea, pathological changes of
icroscopic colitis persisted more so than villous atrophy. The

ituation in this respect is complicated by the fact that in celiac
isease, it is unclear why patients have diarrhea, for it is not
orrelated with the degree of villous atrophy in duodenal biop-
ies,47 or with length of involvement in the small intestine as
ssessed by video capsule endoscopy.48 Our findings suggest
hat patients with microscopic colitis and celiac disease have a
ifficult and protracted clinical course, requiring immunosup-
ressive therapy. It is possible that having both celiac disease
nd microscopic colitis affects the clinical course of each dis-
rder.

Microscopic colitis should be sought in patients with celiac
isease and persistent diarrhea, despite a gluten-free diet. Our
tudy suggests that the course of these patients is complicated
ompared with those with either disease alone, demonstrated
y a requirement for steroids or immunosuppressant therapy.
urther studies are required to explore the link between these 2
onditions.
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