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Abstract

The occurrence of collagenous colitis (CC) in patients with pre-existing inflammatory bowel diseases (IBD) is rare, with
only seven cases reported in the past. Herein, we report two IBD cases who developed CC after successful treatment of
their IBD with two different tumor necrosis factor (TNF)-a inhibitors, which have been previously reported to successfully
treat refractory CC. This report highlights the need to do random biopsies of the colon for CC diagnosis in IBD patients
with symptoms of diarrhea after complete mucosal healing. The report also reviews plausible mechanisms as to how CC
may develop, including the role of multiple medications.
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Introduction

Collagenous colitis (CC) and lymphocytic colitis (LC) represent
the two main types of microscopic colitis (MC). Patients with CC
mostly present with chronic intermittent watery diarrhea [1].
CC mainly affects middle-aged women at an age of approxi-
mately 55–63.8 years, with a female-to-male ratio of 3–6.8:1 [1,2].
Macroscopically, during colonoscopy, a patient with CC has nor-
mal-appearing colonic mucosa, although some abnormal
changes have been reported in the literature, including edema,
erythema, abnormal vasculature pattern and diffuse mucosal
cloudiness [1,3]. CC is typically diagnosed after microscopic ex-
amination, showing a thickened sub-epithelial collagen band
�10 lm in colorectal biopsies [4]. Surface epithelial damage with
inflammatory cell infiltration in both surface epithelium and
lamina propria is also present [5].

The cause of CC and its association with other diseases are
still unclear. Chutkan et al. in 2000 reported a family of mother,
daughter and son who have CC, ulcerative colitis (UC) and
Crohn’s disease (CD), respectively, suggesting that CC and in-
flammatory bowel diseases (IBD) could be related or have a
common genetic predisposition [6], but some studies have failed
to find any significant association between CC and IBD [2], and
yet others have reported the co-occurrence of CC and IBD. In
most of the latter studies reporting co-occurrence of the two
disease entities, CC was followed by the eventual development
of clinical and pathological IBD [7–13]. There are also two re-
ported cases of simultaneous occurrence of CC and IBD [14,15].

Here, we report two cases of IBD who have developed CC
years after the onset of IBD in two patients who were in clinical
remission. Interestingly, both cases had been successfully
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treated with tumor necrosis factor (TNF)-a inhibitors. In this re-
port, we also review the seven published cases of CC that devel-
oped after pre-existing IBD [16–21]. Our report highlights two
important issues: CC development occurs most often in patients
who are clinically and endoscopically in remission necessitating
random mucosal biopsies during endoscopy before symptoms
can be attributed to irritable bowel syndrome (IBS); and CC can
develop while the patient is in remission on TNF-a inhibitors,
which have been used to treat refractory CC.

Case 1

A 49-year-old white female was diagnosed in 2004 with UC that
involved her entire colon (i.e. pan-colitis) at the age of 39. Her
symptoms of UC were intermittent bloody diarrhea, fecal
urgency, fatigue and abdominal cramping with bowel move-
ments. She was tried on mesalamine which did not control her
symptoms; azathioprine and 6-mercaptopurine which gave her
abdominal pain and resulted in pancreatitis; and infliximab to
which she had a severe infusion reaction. She was then started
on adalimumab in March 2008 (before the FDA approval of ada-
limumab for UC in the US) to which she clinically responded
well. She had undergone multiple colonoscopies with surveil-
lance biopsies in 2006, 2009 and 2010. None of these showed
any evidence of CC. In 2011, colonoscopy showed minimal to no
active disease, presence of multiple pseudo-polyps and no evi-
dence of CC. Her past medical history included diabetes,
Hashimoto’s thyroiditis, anxiety, hyperlipidemia, gastroesopha-
geal reflux disease and multiple drug allergies. Her medications
at the time of CC diagnosis were adalimumab, rabeprazole, lev-
othyroxine, pravastatin, glimepiride, metformin, ramipril, cetir-
izine, aspirin (81 mg daily) and multivitamins. She denied any
history of smoking and she rarely drank any alcohol.

In 2013, the patient presented to the clinic with complaints
of chronic intermittent diarrhea and abdominal pain for the
past 3–4 months and she reported that this was very different
from what she usually experiences with UC flares. Specifically,
she denied any weight loss and blood in the stool. Her physical
examination was unremarkable. Her laboratory studies re-
vealed a normal complete blood count (CBC), CMP, erythrocyte
sedimentation rate (ESR) and C-reaction protein (CRP). Her
transglutaminase Ab (IgA), gliadin Ab (IgG and IgA) and endo-
mysial Ab (IgA) were negative for celiac disease. Her anti-
nuclear antibodies (ANA) were also normal. Stool for culture,
ova and parasites, and C. difficile toxin were negative. A repeat
colonoscopy showed a few 1–4 mm ulcerations around the ileo-
cecal valve and in the sigmoid, and large pseudo-polyps in the
left colon, as before. The rest of the colonic mucosa appeared
normal, but was scarred and stiff. Histopathology of the surveil-
lance colonic biopsies revealed a new-onset CC, with a thick-
ened sub-epithelial collagen band of > 12 lm to > 15 lm
(Figure 1). She was started on cholestyramine and budesonide

with resolution of her symptoms of CC. The patient was then
maintained on cholestyramine long term to control her CC. A
repeat colonoscopy was performed in 2015 for colon cancer sur-
veillance and there was resolution of the histological changes of
CC but mildly active patchy histological UC with mild erythema
and granularity of the mucosa.

Case 2

A 61-year-old white Hispanic female with symptoms of CD for
10 years was diagnosed with CD (involving her esophagus,
stomach, ileum and colon). She was started on infliximab with
great improvement in her disease. She additionally had a past
medical history of diabetes, hypothyroidism, diverticulosis and
gastroesophageal reflux disease. In addition to infliximab, her
medications included levothyroxine, sitagliptin phosphate,
metformin, pravastatin, lansoprazole and vitamin D. She ac-
tively smoked cigarettes and rarely drank any alcohol. While
she was on infliximab, the patient developed dysphagia and an
esophagogastroduodenoscopy (EGD) was performed revealing
candida esophagitis, which was successfully treated with flu-
conazole. A year after the start of infliximab in 2014, she pre-
sented with an unintentional weight loss of more than 2 kg,
fatigue, abdominal pain and chronic intermittent diarrhea with
some rectal bleeding. The patient’s laboratory studies revealed
a normal CBC, CMP, ESR and CRP. Stool for culture, ova and par-
asites, and C. difficile toxin PCR were negative for any evidence
of infection. She had an EGD with small bowel biopsies that was
also negative for celiac disease or other pathology. A surveil-
lance colonoscopy was performed and showed few scattered
aphthous ulcerations in the distal terminal ileum and complete
mucosal healing of her colon. Histopathology of the colonic bi-
opsies showed inactive CD and a diffuse mild chronic colitis
with a thickened collagen band (>25 lm) throughout the colon
that is consistent with CC (Figure 2). She was started on chole-
styramine and her symptoms of CC completely resolved. She
was then maintained on cholestyramine long term to control
her CC. Also, in the meantime, the dose of infliximab was re-
duced in the patient due to recurrent candida esophagitis. A re-
peat colonoscopy was performed in 2016 for colon cancer
surveillance and there was resolution of the histological
changes of CC and the CD was inactive in the terminal ileum
and colon with complete mucosal healing and inactive colitis
on random biopsies.

Discussion

CC has been linked with IBD, but development of CC after the
IBD diagnosis is rare. CC has not been reported to occur in IBD
patients in remission or those on TNF-a inhibitors. In fact, TNF-
a inhibitors have been reported to successfully treat six out of
seven cases of CC that were refractory to treatment [22–24].

Figure 1. (A) Low-power microphotograph showing colonic mucosa with diffuse

chronic colitis and thickened subsurface collagen band (H&E stain, �100).

(B) Trichrome stain showing thickened collagen band (>15 lm).

Figure 2. (A) Medium-power microphotograph showing diffuse chronic coli-

tis, thickened collagen band and surface denudation (H&E stain, �200).

(B) Trichrome stain showing thickened collagen band (>25 lm).
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Herein, we report two patients who developed CC following suc-
cessful treatment of their IBD with TNF-a inhibitors, namely
infliximab and adalimumab. This finding highlights the impor-
tance of taking random biopsies of the colon even if the mucosa
appears normal endoscopically in IBD patients. We also high-
light that CC in patients with existing IBD can be temporary.

There are seven IBD cases that have been previously re-
ported to develop CC subsequently to their IBD diagnosis and
these are shown in Table 1 along with the features and charac-
teristics related to each case, and the two cases from this report
are also included in the table. It is important to note that seven
out of the nine cases of CC emergence after IBD development
occurred in the cases which were in remission. Of the two re-
maining active cases, one had active perianal disease and the
left colon looked otherwise normal [20]. The other had active
terminal ileitis and systemic amyloidosis, and the colon also
looked normal [17]. These features highlight an important need
to keep CC in the differential diagnosis of persistent diarrhea in
IBD patients, and to take random mucosal biopsies of the nor-
mal-looking colon before symptoms are attributed to IBS or
other causes, even after successful treatment. Other causes of
diarrhea in IBD have been getting more notice in the context of
clinical trials. Until recently, randomized clinical trials of IBD
(and especially those in CD) enrolled subjects with persistent di-
arrhea and symptoms such as abdominal pain and general
wellbeing used in composite symptom indices; yet, a significant
portion of the patients in such clinical trials had no appreciable
endoscopic evidence of inflammation, necessitating a recent
recommendation to add objective measures such as CRP/colo-
noscopy/magnetic resonance elastography to the inclusion cri-
teria of active IBD subjects [25]. This fact points out the
importance of looking for additional causes of diarrhea in IBD
patients other than the IBD itself, and implies how often the
problem of diarrhea in IBD is misinterpreted as active disease.
This also highlights a need for literature such as our case report
documenting such additional causes of diarrhea in IBD patients
and the need for random biopsies of the colon regardless of en-
doscopic appearances.

Why and how CC develops in existing IBD patients is not
known. Two patients shown in Table 1 had systemic amyloid-
osis, suggesting an aberrant immune response as an etiology.
Interestingly, however, before the addition of the two cases in
this report, six out of the seven previously reported patients
were on minimal treatment with mesalamines or were on no
medications. There is only one case of CC occurring in a pa-
tient with CD who had been successfully treated (also with a
TNF-a inhibitor) [20]. This patient had colonic disease in re-
mission, but had active perianal disease with a fistula, when
CC developed. The noted collagen deposition in this case was
most prominent distally and in the perianal area, which clini-
cally and endoscopicaly looked abnomal, and this led to biop-
sies of the area and the CC diagnosis. Contrary to this previous
case with active perianal disease, both of our cases were in
complete clinical remission and had endoscopic colonic heal-
ing at the time of development of CC. The temporary occur-
rence of CC in our IBD patients could suggest some kind of
aberrant or exaggerated healing response as a result of an im-
balance between inflammatory pathways vs mucosal healing
pathways, tipping the balance toward protracted healing. This
conjecture fits with the clinical course of disease in our two
cases. In Case 1 reported here, interestingly enough, we note
disappearance of the CC after reappearance of mild UC. In
Case 2, a dose reduction in infliximab treatment corresponds
with the disappearance of CC.

Among the proposed theories that initiate the processes
leading up to the altered collagen balance seen in CC are im-
mune dysregulation/autoimmunity [2,26]; atypical responses to
luminal toxins such as those from bacteria in susceptible pa-
tients [27–31] (which also is thought to account for improve-
ment of CC with cholestyramine [32]); and drug idiosyncrasy.
The two cases that we report here have preceding autoimmune
thyroid disease and diabetes mellitus in addition to IBD, which
could have contributed to CC development. In our two cases, de-
spite a response to cholestyramine, we noted no evidence of in-
fectious agents in stool studies. Among the previous
medications that have been reported in association with CC and
were used in both of our patients are non-steroidal anti-inflam-
matory drugs (NSAIDs) [33,34], proton pump inhibitors (PPIs)
[3,35–37] and statins [34,38,39]. Even though we noted no tem-
poral relationship between the use of these medications and CC
onset in our patients, a careful medication history in IBD pa-
tients is needed, and it is certainly plausible that one or more of
these agents could have led to the development of CC in our
two IBD patients.

In conclusion, our cases highlight that CC development in
IBD patients could occur despite successful treatment either
due to an exaggerated healing response or due to the effects of
multiple medications associated with CC; and highlight the
need for random biopsies of the colon in IBD patients with new-
onset diarrhea after successful treatment, especially in those
cases with complete mucosal healing, before symptoms are at-
tributed to IBS. The evidence presented herein is hypothesis-
generating, proposing a need for further studies looking at the
association between complete mucosal healing and subsequent
CC development and its mechanisms.
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