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contributing factors and role of chromogranin A as a diagnostic
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Background
Microscopic colitis (MC) and irritable bowel syndrome (IBS) have similar symptoms
and a normal endoscopic appearance, as well as normal radiologic findings.
Several studies have shown that MC can be mistakenly diagnosed as IBS.
Over recent decades, MC has emerged as a common cause of diarrhea, especially
in middle-aged or older women, and the disease is regarded as a subgroup within
inflammatory bowel disease.
The prevalence of MC in Egyptian patients with chronic watery nonbloody diarrhea
is high when compared with that in developed countries. MC mainly affects young
and middle-aged patients, and it is more commonly of the lymphocytic type.
Chromogranin A is a common marker for endocrine cells, and the present finding
suggests that colonic hormones are involved in the pathophysiology of lymphocytic
colitis (LC). The chromogranin cell density seems to be a good diagnostic marker
with high sensitivity and specificity in both the right and left colon; thus,
sigmoidoscopy can be used in the diagnosis of LC using this marker.
Aim
The aim of the current work is to study the prevalence of MC among patient
presented with symptoms of IBS.
In addition, it is to determine whether chromogranin A cell density is increased in
patients with MC and to examine the possibility of using it as a marker for the
diagnosis of LC and collagenous colitis.
Patients and methods
The study was conducted initially on 100 patients presented with symptoms of IBS
according to Rome IV criteria. Overall, 50 patients were excluded after finding an
organic cause for their symptoms by diagnostic studies.
Results
A total of 37 cases were diagnosed as having nonspecific colitis, five cases were
diagnosed as having MC (10% of the total cases studied), four cases were found to
have ulcerative colitis, three cases was found to have eosinophilic colitis, and one
case was found to have melanosis coli.
Conclusion
The initial results of our study revealed that MC is not an uncommon disease, and
there was a significant correlation between using NSAID and proton pump inhibitor
and smoking, with cases proved to have MC.
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Introduction
Microscopic colitis (MC) is characterized by chronic
watery diarrhea caused by inflammation in the colon
and diagnosed by colonic biopsy. It has a predilection
for those who are 60 years or older and comprises two
subtypes, lymphocytic colitis (LC) and collagenous
colitis (CC); there is a female predominance in the
latter [1].

The symptoms of MC are nonspecific, and many
patients meet the diagnostic criteria for irritable
bowel syndrome (IBS). Therefore, these criteria are
ished by Wolters Kluwer - M
not specific for IBS, and colon biopsies are therefore
required to definitively distinguish MC from the much
more common IBS [2–4].

As MC can be mistakenly diagnosed as IBS, one of the
suggested diagnostic tools to differentiate between the
two entities is the use of chromogranin A.
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Chromogranin A is a common marker for endocrine
cells, and recent studies suggest that colonic hormones
are involved in the pathophysiology of LC. The
chromogranin cell density seems to be a good
diagnostic marker with high sensitivity and
specificity in both the right and left colon; thus,
sigmoidoscopy can be used in the diagnosis of LC
using this marker [5].

The current study aims at determining the prevalence
of MC in a group of patients presented with symptoms
of IBS according to Roma V criteria.
Patients and methods
This study was conducted in October 6 University
Hospitals and Ain Shams University Hospitals on
patients who sought medical advice in the GIT
clinic for their gastrointestinal (GI) symptoms in
the period between February 2016 and December
2016.

The study design (descriptive prevalence study) was
approved by the constituted Ethics Committee of the
October 6 University, Faculty of Medicine and written
consent was obtained from all cases.

The study was conducted initially on 100 patients who
presented with symptoms of IBS according to Rome
IV criteria [6].

The initially enrolled cases were subjected to history
taking including history of any associated illness, drug
intake, full clinical evaluation, laboratory tests that
included complete blood count, liver and kidney
profiles, stool examination and culture, HIV,
thyroid-stimulating hormone, tissue transglutaminase
(to rule out celiac disease), and tuberculin test.

Ultrasonographical examination was done for all cases
to rule out any gross lesion which might cause the
symptoms.

Endoscopic studies that were done for all cases
included upper GI endoscopy with duodenal biopsy
and aspirate; complete colonoscopy examination with
multiple biopsies was also done to all cases.
Table 1 Age and pathologic examination of the studied patients

Groups N Mean age

Nonspecific colitis 37 45.37

Microscopic colitis 5 38.80

Ulcerative colitis 4 35.00

Eosinophilic colitis 3 50.00
Accordingly, 50 patients were ruled out owing
to the presence of significant laboratory abnor-
malities, abnormalities detected by sonography, and
abnormalities detected by upper GI in addition to gross
endoscopic abnormalities during colonoscopy.

For the remaining 50 patients (who fulfilled the
Rome IV criteria) and after performing complete
colonoscopy examination, the obtained biopsies
were subjected to the following:
(1)
 Hematoxylin–eosin (H&E) for histopathological
diagnosis.
(2)
 Chromogranin A stain as an immunological
marker for staining LC and CC.
All biopsy samples were evaluated and categorized as
follows:
(1)
 A diagnosis of LC required an increase in
intraepithelial lymphocytes to more than 15
lymphocytes/100 epithelial cells, surface epithelial
damage with increased lamina propria, plasma
cells, and absent or minimal crypt architectural
disruption.
(2)
 For a diagnosis of CC, an increase/irregularity in
subepithelial collagen (>10 μm) that typically
trapped superficial capillaries is required as well
as the other inflammatory changes seen in LC [7].
Results
The initial number of patients enrolled was 100, and
after excluding cases with organic disease discovered
by examination, laboratory tests, and upper and
colonoscopy, the final cases studied were 50 (22
women and 28 men).

All of the remaining 50 patients had normal
gross colonoscopy appearance, and histopathologic
examination of the 50 patients is shown in Table 1.

On pathological diagnosis of these 50 patients,
37 patients had nonspecific colitis (74% of total).

A total of five patients of MC were reported (one
patient has CC and four patients have LC), accounting
SD Minimum Maximum

14.48 22 78

10.73 21 48

12.94 21 52

15.0 35 65
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for ∼10% of the total patients (three men accounting
for 60% and two women accounting for 40%)

Overall, four patients were diagnosed as having
ulcerative colitis and accounted for 8% of the studied
population.

Moreover, three patients were diagnosed as having
eosinophilic colitis and accounted for 6% of the
studied patients.

In addition, one patient was diagnosed as having
melanosis coli and accounted for 2% of the studied
patients (Tables 2 and 3).

Regarding smoking status in our patients, there
is statistically significant difference between the
different groups (P<0.05).
Figure 1
In MC group, 60% were smokers versus 40%
nonsmokers.

In ulcerative colitis, 50% were smokers versus 50%
nonsmokers.

In chronic nonspecific colitis group, 67% were smokers
whereas 33% were nonsmokers.

In eosinophilic colitis group, 30% were smokers
whereas 70% were nonsmokers (Fig. 1).
Statistical methods
The following tests were used:
(1)
Tabl

Grou

NSC

MC

UC

EC

EC, e
colitis

Tabl

Drug

No

PPI

NSA

Ran

Simv

Sert

HS, h
Student t-test was used for comparison between
means of two groups.
e 2 Duration of diarrhea in the studied patients

ps N Mean SD Minimum Maximum

37 11.47 11.40 4 72

5 21.60 28.29 5 72

4 16.25 9.88 7 30

3 10.33 4.04 8 15

osinophilic colitis; MC, microscopic colitis; NSC, nonspecific
; UC, ulcerative colitis.

e 3 Drugs consumed in different categories

s Nonspecific colitis Microscopic colitis Ulcer

27 (73%) 0 (0%) 3

3 (8%) 4 (80%) 1

ID 3 (8%) 4 (80%) 0

itidine 1 (2%) 1 (20%) 0

astatin 3 (8%) 1 (20%) 0

aline 0 (0%) 0 (0%) 0

ighly significant; NA, not available; PPI, proton pump inhibitor.
(2)
ative

(75%

(25%

(0%

(0%

(0%

(0%

Smo
F-test (one-way analysis of variance) is a test
statistics calculated for comparison between
means of three groups.
Fisher’s exact test was used to calculate an exact P value
for a 2×2 frequency table with small number of
expected frequencies, for which the χ2-test is not
appropriate.
The χ2-test is used to test the statistical significance
of differences in a classification system (one-way
classification) or the relationship between two
classification systems (two-way classification).
For statistical analysis, statistical package for social
science software, version 17 (SPSS Inc., Chicago,
Illinois, USA) was used.
Discussion
Diarrhea-predominant IBS is a widespread GI
disorder, but because of the lack of pathognomonic
clinical features and specific diagnostic methods, it may
be easily misdiagnosed and confused with MC which
presents with chronic watery nonbloody diarrhea.

The importance of recognizing this condition is crucial
because chronic diarrhea is a debilitating illness and a
colitis Eosinophilic colitis P value Significance

) 0 (0%) 0.003 HS

) 0 (0%) 0.001 HS

) 1 (33%) <0.001 HS

) 0 (0%) 0.282 NS

) 0 (0%) 0.662 NS

) 0 (0%) NA NA

king status of the studied patients.
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proper treatment help a lot of patients to return to
normal life [8].

MC is increasingly recognized as a common cause of
chronic, nonbloody diarrhea. Epidemiological studies
have shown a rising incidence in the last decade. The
diagnosis rests on specific histological findings in
colonic biopsies from patients with chronic diarrhea
demonstrating either LC or CC.

Proper diagnosis and regular follow-ups are important
to differentiate these patients from those with IBS, to
provide relevant treatment, and to improve quality of
life [9].

Colonoscopy with multiple colonic biopsies is the main
diagnostic procedure to establish the diagnosis and to
rule out other causes of diarrhea.

The key histological feature of LC is an increased
proportion of surface intraepithelial lymphocytes. The
key histological feature of CC is a broad subepithelial
fibrousbandofmore than10-μmthickness, immediately
underneath the surface epithelium [9].

Chromogranin A is a 68-kDa protein comprising 439
amino-acid residues, which was isolated for the first
time from secretory granules of the bovine adrenal
medulla. Chromogranin A is co-stored and co-
released with monoamines and peptide hormones of
the adrenal medulla, pituitary gland, parathyroid,
thyroid C cells, pancreatic islets, endocrine cells of
the GI tract, and sympathetic nerves. Therefore,
chromogranin A is considered to be a general
marker for all endocrine cells.

The chromogranin cell density seems to be a good
diagnostic marker with high sensitivity and specificity
in both the right and left colon, thus the diagnosis of
LC with the use of this marker [5].

The aim of the current study is to determine the
prevalence of MC in cases presented with symptoms
of IBS according to Rome IV criteria and to evaluate
the role of chromogranin A as a diagnostic marker for
cases of MC.

The results of our study showed that of the
50 patients included, there were five (10%) patients
of MC (four cases with LC and one case with CC).

Inspite of the limited number of cases studied,
this percentage is high for the number of the cases
studied.
Our results concerning the high prevalence of MC
come in accordance with a similar study conducted in
Egypt in which the prevalence approached 30% [10].

Another study conducted in Egypt as well also revealed
a high prevalence of MC among the studied cases,
which approached 50% [11].

The difference in prevalence between the current
study and the aforementioned studies might be
related to the fact that in the current study all
cases that proved to have an organic disease from
the history or after obtaining the laboratory and
endoscopic results were excluded from the study,
and the remaining 50 cases were free from organic
disease besides their fulfillment of the Rome IV
criteria.

Our results concerning the high prevalence of MC in
developing countries come in agreement as well with a
study conducted by Valle Mansilla et al. [12] in Peru in
which it was found that the prevalence of MC was
∼40%.

A study that was conducted by Essid et al. [13] in Tunis
revealed that the prevalence of MCV is 29.3% in
patients with chronic diarrhea.

Another study that was conducted in Turkey revealed a
prevalence of 4.5% of MC among the studied group of
cases [14].

A study that was conducted in Brazil on 184 patients
revealed a prevalence of MC at 7% in the studied group
[15].

A study conducted in the USA concluded that
colonoscopy and colonic mucosal biopsies were
able to identify an alternative diagnosis in nine of
466 (1.9%) nonconstipated patients with IBS
which raised the concern about the accuracy of
Rome III criteria in confirming diagnosis of IBS
with diarrhea. Of these nine patients, seven had MC
[16].

Taken together, the results of the aforementioned
studies, though different in their conclusion regarding
the prevalence ofMC, havemade it clear thatMC is not
an uncommon disease, and as it can be easily confused
with diarrhea-predominant IBS and both conditions
have a normal-appearing mucosa during colonoscopic
findings, the only way for diagnosing MC is through
multiple biopsies taken from the normally appearing
mucosa.
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In addition, the aforementioned studies showed that
the prevalence of LC is more common than CC which
comes in agreement with our results (of the five cases of
MC, there were four cases of LC and one case of CC).

Regarding sex distribution in our study, of the five
patients diagnosed as MC, there were three men (60%)
and two women (40%).

Different results were obtained by Olesen and
colleagues who revealed high women : men ratio in
population diagnosed with MC, where 45/51 were
women in CC group and 31/46 were women in the
LC group. Moreover, Limsui and colleagues found
that 71% of the patients with MC were women.

Similarly, Pardi and colleagues showed that MC was
associated with female sex (4.8% women versus 1.1%
men in CC and 6.1% women vs. 5% men in LC), and
such study was conducted in the USA [3,17,18].

Our results come in accordance with a study conducted
by Gado et al. [11] who investigated patients with
chronic watery diarrhea, where 55% of patients
diagnosed with MC were men and 45% women.

Regarding age distribution in our study, age of the
patients diagnosed with MC ranged from 21 to 48
years with mean age of 38.8 years in both CC and LC
subgroups, and this distribution was near to the results
of Gado et al. [11].

Our results regarding patients age are close as well with
two studies in which the mean age for the studied cases
were 45.93 years and ∼40 years [19,20].

These results are different from other studies. One of
themrevealed that thepeak incidence forLCandCCwas
around 65 years, and another study concluded that
the mean age was 52.4 years in CC and 55.2 in LC
[17,21].

An interesting finding was found in one study in which
the authors concluded that MC can occur at any age,
and they reported 11 cases in children who were on
proton pump inhibitor (PPI) [22].

There was another study that reported the occurrence
of MC in pediatric age group [23].

The variability in the peak age for MC might be
related to the nonspecificity of the symptoms that
can be missed or misdiagnosed as functional bowel
disorder.
Regarding the relation of some drugs consumed in cases
with MC, there was a highly significant correlation
between NSAID and PPI with the documented cases
of MC, which might mean a significant role of these
drugs in triggering MC.

Our results come in agreement with Beaugerie et al.
[24] who announced in their review that there
are some drugs associated with a high likelihood
of inducing MC, which include acarbose, aspirin,
lansoprazole, NSAIDs, ranitidine, sertraline, and
ticlopidine.

The same conclusions were obtained by Keszthelyi
et al. [25] who reported that exposure to PPIs at the
time of the histological diagnosis was significantly
higher in patients with MC than in controls.

In addition, Stoicescu et al. [8] showed that MC was
associatedwith nonsteroidal anti-inflammatory drugs in
three of 15 patients and lansoprazole in two of 15
patients.

As chromogranin A is a common marker for endocrine
cells, the current finding of a high density of colonic
chromogranin A cells in patients with LC suggests that
colonic hormones are involved in the pathophysiology
of LC.

Several studies present solid evidence for the
interaction of the gut neuroendocrine peptides/
amines and the local immune system in the
gut. This is referred to as the endocrine/immune
axis [26].

The results of our study showed that chromogranin A
cell density seems to be a good diagnostic marker with a
high sensitivity and specificity. This was shown to be
true whether biopsies were taken from the right or left
colon.

This is in agreement with Yen et al. [27] who
concluded that by using this marker, biopsies taken
from the left colon (sigmoid or descending colon) were
enough to make the diagnosis in 98.6% of cases.

Finally, one of the findings of our study is related to
correlation of smoking and MC, and in our MC cases,
60% were smokers and 40% nonsmokers, which
might indicate more association of smoking with the
development of MC.

This is in agreement with Vigren et al. [28] who found
that of the 116 patients with CC, 37% were smokers
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compared with 17% of controls, and the conclusion was
smoking is a risk factor for CC.

Another study conducted by Roth et al. [29] concluded
that that past smoking is associated with transientMC,
whereas current smoking is associated with persistent
MC. Smoking is associated with patients with MC
with concomitant IBS-like symptoms.

In conclusion,MC is not an uncommon disease, and its
symptoms resemble those of IBS. Colonoscopy and
biopsy are essential tools to rule out the possibility of
MC in cases presenting with symptoms of IBS.

Our study to the best of our knowledge is one of the
very few studies conducted in Egypt that addressed the
prevalence of MC among patients presenting with
symptoms of IBS. Moreover, compared with other
studies, our study included only those who fulfilled
the criteria of IBS according to Rome IV criteria and all
other cases that proved to have organic disease were
excluded from the study (50 patients from the initial
enrolled 100 patients).

However, the results of our study are preliminary and
more combined work of multicenter nature needs to be
conducted on a wider scale nationwide to determine
the actual prevalence of MC in Egypt with long-term
follow-up of cases diagnosed as MC to determine the
possibility of progressing into inflammatory bowel
disease or malignant transformation.
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