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Introduction
Chronic diarrhea with no obvious reason is one of 
the challenges of gastroenterology. In 1980, Read 
and colleagues introduced microscopic colitis  (MC) 
characterized by chronic diarrhea with normal endoscopic 
and radiologic findings, but with increased colonic 
mucosal inflammatory cells and epithelial lymphocytic 
infiltration on histological examination [1].

MC is a clinical syndrome of unknown etiology, 
characterized by chronic watery diarrhea in the absence 
of macroscopic changes in the large bowel. Once a rare 
diagnosis, its prevalence is now increasing because of 
the reduction in misdiagnoses and it is included more 
in the differential diagnosis of watery diarrhea [2].

In the past, MC was thought to be a rare disorder and 
very little was known about its etiology or epidemiology. 
MC is now regarded as a common cause of diarrhea in 
middle‑aged and elderly patients [3].

Epidemiological data on MC mainly originate from 
the Western world. MC accounts for 4–13% of cases 
of chronic diarrhea [2].

Established risk factors for MC are female sex, higher 
age, concomitant autoimmune diseases such as thyroid 
disease or celiac disease, a past or current diagnosis of 
malignancy, and a history of solid organ transplant [4].

Not surprisingly, a significant number of patients who 
have MC also fulfill the Rome criteria for irritable 
bowel syndrome  (IBS). Therefore, a subset of IBS 
patients, in particular those with diarrhea  (IBS‑D) 
who do not undergo colonoscopy and biopsies would 
have missed a diagnosis of MC [5].

Histology is essential in the evaluation of chronic 
diarrhea because of the fact that many etiologies are not 
macroscopically evident  [e.g.  quiescent inflammatory 
bowel disease  (IBD), MC, eosinophilic colitis, and 
amyloidosis]. The diagnostic yield of colonoscopy in 
patients with chronic diarrhea ranges from 7 to 32%, 
with IBD and MC being the most common [6].
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Histological characteristics of MC are well defined. 
The condition can be divided into two subgroups: 
collagenous colitis (CC) and lymphocytic colitis (LC). 
CC was first described as a case report by Lindström 
in 1976 and LC by Lazenby et  al. in 1989. In MC, 
a macroscopically normal or near normal mucosa 
is observed [7] (Table 1).

The long‑term prognosis of MC is generally good. In 
a follow‑up study, 63% of the patients with CC had 
lasting remission after 3.5 years, and in another cohort 
study, all 25 patients’ condition improved 47 months 
after diagnosis and only 29% of them required ongoing 
medication [8].

Patients and methods
This prospective, cross‑sectional study was conducted 
in Assiut University Teaching Hospital over  2  years’ 
duration on 61  patients: 37  patients had chronic 
watery nonbloody diarrhea (CWND) for investigation 
and 24  patients had IBS‑D predominant. The study 
protocol for patients has been approved by the Ethics 
Committee of Faculty of Medicine at Assiut University. 
The participants have been informed about the study 
and its aim as well.  The diagnosis was based on Rome 
II criteria: a patient must have abdominal pain or 
discomfort for at least 12  weeks, which need not to 
be consecutive, during the past 12 months. This pain 
or discomfort must have at least two of the following 
three features.
(1)	 Relief with defecation
(2)	 Association with a change in stool frequency
(3)	 Association with a change in stool consistency [9].

The patients were included according to the following 
inclusion criteria.

All patients with CWND  (defined by persistent 
symptoms lasting for more than 1 month) or IBS‑D 
who fulfilled the diagnostic criteria of Rome II and 
had normal colonoscopic findings.

The exclusion criteria including any one of the following.
•	 Patients having bloody diarrhea
•	 All patients with a history of acute diarrhea

•	 Patients with a history of IBDs
•	 Patients with abnormal colonoscopic findings
•	 Patients with a history of steatorrhea
•	 Patients who had previous gastrointestinal (GI) or 

colonic surgery except appendectomy.

Detailed history taking and thorough complete physical 
examination were performed; lab investigations 
included complete blood count, liver function test, 
renal function test, erythrocyte sedimentation test, 
C‑reactive protein, antinuclear antibody, thyroid 
function test, and stool examination.

Colonoscopy and biopsy sampling procedure
Endoscopy was performed for all patients at the GI 
endoscopy center in Assiut University Teaching 
Hospital using  the  Pentax EC‑3840M endoscope; 
the patients underwent the procedure after written 
informed consent; the procedure was carried out under 
conscious sedation in the majority of them, but some 
patients required general anesthesia.

Complete colonoscopy was performed for the majority 
of our patients without any complications to sedation, 
anesthesia, or the procedure itself in all examined cases; 
random multiple biopsies were obtained with the aid 
of standard, open‑type endoscopic biopsy forceps from 
endoscopically normal appearing mucosa at different 
segments of the possible reaching examined part with 
at least two biopsies from each location: the proximal 
colon (cecum, ascending colon, and transverse colon), 
distal colon (descending colon and sigmoid colon) and 
rectum, They were immediately placed in bottles with 
10% formalin and sent for processing in the pathology 
lab at the same hospital.

The tissues were routinely processed for light 
microscopic examination; the specimens were processed 
conventionally in paraffin blocks and cut into 5‑µm‑thick 
unstained sections and evaluated by a pathologist.

The biopsies were regarded as normal when there were 
less than five intraepithelial lymphocytes/100 surface 
epithelial cells, the collagen layer was less than 5 µm 
and no other pathological changes in the epithelium 
and lamina propria were found.

Table 1 Histopathological features of collagenous colitis and lymphocytic colitis
Collagenous colitis Lymphocytic colitis
Thickening of a subepithelial collagen layer of more than 
10 μm

Intraepithelial lymphocytosis (≥20 IEL per 100 surface 
epithelial cells)

Inflammation in the lamina propria consisting mainly of  
lymphocytes and plasma cells

Inflammation in the lamina propria consisting mainly of  
lymphocytes and plasma cells

Epithelial damage, such as flattening and detachment Epithelial damage, such as flattening and detachment
Intraepithelial lymphocytosis (IEL) could be present, but 
is not necessary for the diagnosis of CC

Subepithelial collagen layer not present or less than <10 μm

Quoted from Storr [4].
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Statistical analysis
Data entry, tabulation, and analysis were performed using 
statistical package for the social sciences  (version 16) 
program for Windows, version 7. Descriptive data are 
presented as percentage; a P  value of less than 0.05 
was considered statistically significant, continuous 
data were described using mean, median, SD, and 
range wherever appropriate. Categorical variables were 
described using proportions.

Results
A total of 61 consecutive patients with chronic 
nonbloody diarrhea and IBS‑D predominant and 
normal colonoscopic finding who fulfilled our inclusion 
criteria were recruited.

The study was conducted in Assiut University Teaching 
Hospital, which is considered as a tertiary‑level hospital 
providing medical services to all patients in Upper 
Egypt; there is a well‑equipped specialized unit for 
GI endoscopy where both diagnostic and therapeutic 
upper and lower GI endoscopy were performed as daily 
practice; cases with chronic diarrhea for investigation 
were referred to this unit from most of the governorates 
in Upper Egypt; in our study, patients came from 
Assiut, Al‑Minia, Qena, Sohaj, and Aswan (Table 2).

Our patients who were diagnosed with MC were 50% 
female patients and 50% male patients; their age ranged 

Table 2 Demographic data of patients with microscopic 
colitis

n=18 (n (%))
Age
Mean±SD 37.39±11.25
Range 22.0-58.0

Sex
Male 9 (50.0)
Female 9 (50.0)

Smoking
Smoker 5 (27.8)
Nonsmoker 13 (72.2)

Drugs
Yes 11 (61.1)
No 7 (38.9)

Table 3 Clinical symptoms of patients with microscopic colitis
n=18 (n (%))

Abdominal pain 15 (83.3)
Nocturnal diarrhea 14 (77.8)
Weight loss 11 (61.1)
Vomiting 6 (33.3)
Anorexia 4 (22.2)
Tenesmus 4 (22.2)
Fever 1 (5.6)
Stool incontinence 0 (0.0)

from 22 to 58  years and their mean age was 37.39 ± 
11.25 years; past drug history of NSAIDs and proton 
pump inhibitors was positive in 61.1% of them (Table 3).

Abdominal pain, nocturnal diarrhea and weight loss 
were the most common symptoms with no reported 
case associated with stool incontinence. About 
18 (29.5%) patients in our study were diagnosed with 
MC based on the histopathological criteria, whereas 
the rest had nonspecific colitis.

There were 24 patients with IBS‑D predominant; their 
diagnosis was based on Rome II criteria; four patients 
from this group proved to have MC after undergoing 
endoscopy and biopsy, two had CC, and two had LC 
(Figs. 1–4).

Discussion
This was a cross‑sectional study conducted on a total of 
61 patients with chronic watery diarrhea: 37 patients 
had chronic watery diarrhea on investigation and 
24  patients had IBS‑D predominant; their diagnosis 
was based on Rome II criteria.

Demographic data of our patients were as follows: age 
range: 15–72 years, with mean age 37.49 ± 12.28 years, 
33 (54.1%) patients were male and 28 (45.9%) patients 
female; about 18 (29.5%) patients from the total group 
were diagnosed with MC, and their age ranged from 
22 to 58 years, with mean age of 37.39 years: nine (50%) 
of them were female and nine (50%) were male.

This study demonstrates that MC is a relatively 
common cause of chronic watery diarrhea of unknown 
cause in Upper Egypt; we found that 18  (29.5%) 
patients in our study had MC; a previous retrospective 
study conducted in Egypt by Gado et  al. [10] on 
44 patients with chronic watery diarrhea and normal 
endoscopic finding found that 22 (50%) had MC.

High‑power view of lymphocytic colitis showed increased intraepithelial 
lymphocytes (hematoxylin and eosin, ×400).

Figure 1
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unexplained etiology with normal colonoscopic 
finding found that 15 (11.6%) of them had MC [11]; 
our results were most similar to those found in a study 
conducted in Iran on 90 patients with chronic watery 
diarrhea and normal colonoscopic finding, which 
found that 25 (27.8%) patients showed MC [12].

The etiology of MC is still unknown, but leading 
models of pathogenesis point toward autoimmunity, an 
immune or inflammatory response to luminal factors 
and medications; in the case of CC, myofibroblast 
dysfunction is a probable factor [13].

Several potential mechanisms have been proposed 
to explain the pathophysiology of MC, although no 
dominant mechanism has emerged. The distribution 
differences for various geographic areas could be 
justified by exposure to different risk factors [14].

In our study, MC patients showed an equal ratio 
between women and men; previously published data 
regarding the sex distribution of MC in some studies 
found a high female‑to‑male ratio ranging from 
3:1 to 9:1 [1,7,13,15–17].

Although MC can be diagnosed in patients of any age, 
previously published studies showed that it is more 
common at an older age [1,7,13,17–22]. In our study, 
the mean age at diagnosis was lower in comparison 
with other studies, although this result needs to be 
confirmed in a larger sample size in future studies.

MC and predominant IBS‑D share similar symptoms 
and endoscopic appearances; in fact, there are no 
markers that the predict differential diagnosis between 
the two; currently, the general view is that a patient 
with CWND who fulfills the criteria for predominant 
IBS‑D should be administered only a limited number 
of tests if he/she has neither alarming symptoms nor 
any abnormalities in standard blood analyses [19]

The fact that there is considerable overlap between 
symptoms of IBS‑D and those of MC was 
demonstrated in a recent retrospective study performed 
on a population‑based cohort of MC patients using the 
‘Rochester Epidemiological Project’ database, which 
showed that 56% of MC patients fulfilled the Rome II 
criteria for predominant IBS‑D [23].

Our results showed that the frequency of MC in patients 
fulfilling the Rome II criteria of IBS‑D is 16.7%.

Ozdil et  al. [24] conducted a study and found that 
seven (4.325) out of 162 patients with IBS‑D had MC; 
Hilmi et  al. [5] conducted a study on 58 Malaysian 
patients with IBS‑D and normal colonoscopic findings 
and found that 14.9% showed microscopic inflammation; 
Stoicescu et al. [25] conducted a study to evaluate the 

Collagenous colitis with a thickened subepithelial collagen 
band (arrow) Masson trichrome (×400).

Figure 3

Collagenous colitis showing thickening of the subepithelial collagen 
band and inflammatory cells in the lamina propria (hematoxylin and 
eosin, ×400).

Figure 2

Figure 4

Frequency of microscopic colitis (MC) in patients with predominant 
irritable bowel syndrome–diarrhea (IBS‑D). CC, collagenous colitis; 
LC, lymphocytic colitis.

Larrson et  al. [7] conducted a similar study on 
78  patients with chronic nonbloody diarrhea and 
normal colonoscopic findings and found that 15 (19%) 
patients had MC; another study conducted on 129 
Turkish patients with chronic watery diarrhea of 
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prevalence of MC in IBS‑D and found that 6% of their 
patients had histologically confirmed MC; Tavakkoli 
et al. [26] conducted another study in Iran and found 
that 9.4% of their IBS‑D patients had MC.

Conclusion
Our study showed that MC is not uncommon in 
Upper Egypt patients with chronic watery diarrhea and 
normal colonoscopic findings. Biopsy of the normal 
colonic mucosa in patient with chronic watery diarrhea 
is emphasized to reach to a definite diagnosis of MC.

Abdominal pain, nocturnal diarrhea and weight loss 
were the most common clinical manifestations of MC.

MC types, LC, and CC have almost similar clinical 
presentations and there is no diagnostic laboratory 
marker; thus, histopathologic diagnosis is the only 
reliable method for differentiation between these 
subtypes.

Collaboration between treating physicians, 
endoscopists and pathologists is crucial for diagnosing 
MC. Our results reinforce the idea that MC should 
be suspected not only in older patients but also in the 
younger population. IBS‑D patients have presentations 
almost similar to MC patients and a few of them can 
be misdiagnosed as having functional GI disease.

Recommendations
Large‑scale prospective studies are encouraged to 
evaluate the real magnitude of this disease and study 
the response to treatment and the outcome of this 
missed subject in our locality.

To gain further insight into this subject and differentiate 
it well from functional bowel syndromes, prospective 
studies are needed to identify the risk factors and main 
distinguishing features between predominant IBS‑D 
and MC.
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