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Is mastocytic colitis a specific clinical-pathological entity?
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The number of intestinal mast cells (MC) is increased in several types of colitis, but the mucosa of patients with
chronic non-bloody diarrhea has not been studied. The current study sought to determine the relationship
between MC counts and degranulation and the severity of symptoms in patients with chronic loose stools.
Following a negative laboratory workup for the most common causes of chronic diarrhea, patients with chronic
non-bloody loose stools were included in the study. Patients with macroscopic evidence of inflammation or
organic disease were excluded after endoscopy with biopsies. Biopsies from the 179 patients in the study were
stained with hematoxylin and eosin and anti-CD117 c-kit antibodies. Immunohistochemistry was used to assess
the degree of MC degranulation. Out of the 179 patients, 128 had normal histologic findings suggestive of irri-
table bowel syndrome and were used as controls. Twenty-four presented with abnormally high MC counts (=40
MC x HPF), 23 with =20 intraepithelial lymphocytes x HPF suggesting lymphocytic colitis, and 4 had both
(=40 MC and =20 intraepithelial lymphocytes x HPF). In the patients with high MC counts, figures were sig-
nificantly higher in the right colon versus the left colon (p=0.016), but degranulation did not differ in the right
versus the left colon (p=0.125). No age or sex-related difference was observed (p=0.527 and p=0.859 respec-
tively). The prevalence of abdominal pain and bloating did not differ in the three groups (p=0.959 and p=0.140,
respectively). Patients with lymphocytic colitis (p=0.008) and those with high MC count (p=0.025) had signif-
icantly higher evacuation rates compared to controls. There was no difference between these two groups
(p=0.831). Mast cell degranulation was not associated with the number of evacuations, abdominal pain, or
bloating (p=0.51; p=0.41; p=0.42, respectively). The finding that a significantly higher number of evacuations
was linked to increased MC in the colonic mucosa of a subset of patients with otherwise normal laboratory and
endoscopic findings suggests that "mastocytic colitis" may be a new clinical-pathological entity responsible for
chronic non-bloody diarrhea. Prospective studies with a larger number of patients, as well as endoscopic and
histological follow-up, are needed to confirm this hypothesis.
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Introduction

Chronic diarrhea is defined as 3 or more liquid or loose stools
exceeding 200 g/day, for more than 4 weeks.! However, as precise
quantification proves difficult in clinical practice, the British
Society of Gastroenterology proposed as a pragmatic definition of
chronic diarrhea the persistent alteration of stool consistency
(types 5-7 of the Bristol stool scale) and increased frequency, for
more than 4 weeks.?

Regardless of definition, the prevalence of chronic diarrhea is
high, affecting up to 5-10% of the adult population.’ The majority
of cases are caused by bloodless diarrhea, and the cause varies
depending on country, age, and socioeconomic status.? Irritable
bowel syndrome (IBS), malabsorption syndromes (including celi-
ac disease), parasites, chronic infections, and a subset of chronic
inflammatory bowel diseases (IBD) are the most common causes
in developed countries.'* Ten to twenty percent of cases are affect-
ed by microscopic colitis.* Non-bloody diarrhea is associated with
eosinophilic colitis in a minority of cases.’

A novel clinical-pathological condition, known as mastocytic
enterocolitis, was described in 2006 by Jakate.® Diagnosis was
based on the presence of chronic diarrhea and abdominal pain,
with normal endoscopic appearance of the colonic mucosa, asso-
ciated with an increased number of intestinal mast cells (MC),
assessed by specific immunehistochemical staining in biopsy spec-
imens.® Subsequent studies supported this hypothesis,”!* although
the increased mast cells could merely represent one of the potential
mediators of inflammation.'*

Unlike other forms of microscopic colitis, mastocytic entero-
colitis responds to treatment with antihistamines and/or MC mem-
brane stabilizers.® Two main subtypes of MC have been identified
on the base of their protease content: those containing tryptase,
chymase, and carboxypeptidase (MC;.) and those containing
tryptase only (MCy)." A third phenotype, synthetizing tryptase and
carboxypeptidase A3, but not chymase, has also been described in
the airway epithelium of asthmatic patients and esophageal biop-
sies of patients affected by eosinophilic esophagitis.'® The distribu-
tion of these subtypes in the intestinal wall is not homogeneous, as
MC; are mostly observed in the mucosa, and MCy in the submu-
cosa. Following activation, they all synthesize inflammatory medi-
ators, which regulate the permeability of intestinal and vascular
epithelium, electrolyte exchanges, and blood flow, and take part in
the defense against bacterial, viral, and parasitic infections.!’'®
They also influence tissue remodeling, leading to fibrosis and scar-
ring, and through neuroimmune interaction regulate peristalsis and
pain.'”*2 The increase of MC in the intestinal mucosa is well-
known in systemic mastocytosis?>?3 and is often associated with
diarrhea and abdominal pain. The role of MC in other pathologic
conditions is less clear, but they are likely involved in IBS, IBD,
microscopic colitis, and eosinophilic colitis.!>!192427

In animal models of colitis, the activation of intestinal MC
results in flare-ups of inflammation.?® MC and their mediators,
located within the muscle layer, near stenotic segments are likely
involved in the fibrotic process in Crohn’s disease.”* Increased
numbers of MC have also been described in the muscolaris propria
of fibro-stenotic areas, in ulcerative colitis.?’° Granules containing
chemotactic mediators favor eosinophilic infiltration in the intes-
tine and trigger the inflammatory process in eosinophilic colitis.?
Increased numbers of MC, and high levels of extracellular
tryptase, a marker of degranulation, have been reported as well in
collagenous colitis.?® IBS represents the most common cause of
chronic non-bloody diarrhea in western countries, but the occur-
rence and role of MC in IBS are debated. Thus, MC in biopsies
from IBS-D patients is not routinely investigated.

The present study was thus aimed at assessing the number, and
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the degree of degranulation, of MC in the colonic biopsies of
patients chronically presenting with loose stools. The relationship
of MC counts with the severity of diarrhea and abdominal pain was
also investigated. Differences in patients with lymphocytic colitis
(LC) and healthy control patients were also sought.

Materials and Methods

All adult patients (defined as age >18 years) undergoing
colonoscopy for chronic bloodless diarrhea from January 2018 to
January 2020 at the Gastroenterology, Hepatology, and Nutrition
Unit of the San Salvatore Hospital, L’ Aquila, Italy, were included
in the study. The study was performed with the Institutional
Review Board’s approval (Prot. n. 49353/2018). All clinical inves-
tigations were conducted according to the principles laid down in
the Declaration of Helsinki.

Chronic diarrhea was defined according to the British Society
of Gastroenterology, as the presence of persistently loose stools for
more than 4 weeks.? Laboratory tests, including blood count, ESR,
PCR, TSH, bacteriological (Salmonella spp, Shigella dysenteriae,
Campylobacter jejuni, Yersinia enterocolitica and pathogenic
Escherichia coli), and parasitological (amoeba included) stool
examination, fecal toxins of Clostridium difficile, fecal calpro-
tectin, total IgE, total IgA, anti-transglutaminase IgA, and anti-
endomysial antibodies, glucose and lactose breath test and nickel
patch test were performed before endoscopy to exclude specific
organic disease. A colonoscopy was performed in conscious seda-
tion (midazolam 2-5mg iv), after bowel preparation with a polyeth-
ylene glycol solution.

Patients that did not complete the endoscopic examination or
with poor colonic cleaning (Boston Bowel Preparation Score 0-1
in a single segment) were excluded, as well as those presenting
with macroscopic evidence of inflammation (edema/hyperemia,
aphthae, petechiae, erosions, ulcers). Patients affected by IBD,
cancer, extensive diverticulosis, and systemic mastocytosis were
excluded.

The internal protocol of our Center for patients with diarrhea
requires the collection of three biopsies in the right colon and three
biopsies in the left colon. Biopsies were stored in 10% formalin
and carried within 2 h to the Department of Pathology. Biopsies
were processed for routine histological examination and 5 um
thick sections were stained with hematoxylin-eosin which allowed
defining the histological features of the colonic mucosa and, if
present, the type of inflammatory infiltrate in the lamina propria
(Figure 1).

The presence of an inflammatory infiltrate in the mucosa and
the submucosa was sought and microscopic colitis was diagnosed
according to the latest guidelines.* When present, MC was subse-
quently investigated using the immunostaining technique with the
anti-CD117 c-kit antibody (Dako Denmark A/S, Glostrup,
Denmark; Polyclonal Rabbit anti-human CD117, c-kit — cod. n.
A4502).

The count was performed at a 40x magnification in 5 different
fields selected in the area with the highest density of inflammatory
cells. Only intact MC with visible nuclei and dark-colored cyto-
plasm were counted. Mastocytic colitis was diagnosed in the pres-
ence of >40 MC x high-power field (HPF), as the count of MC in
controls was reported to be 24+9 MC x HPF (Figure 2).

The degree of degranulation of MC, evaluated by immunobhis-
tochemistry (Dako Denmark A/S; FLEX Monoclonal Mouse Anti-
Human Mast Cell Tryptase, Clone AA1, Ready-to-Use antibody —
cod. n. IR640), was also recorded.

Less than 50% x HPF degranulated cells, associated with light
staining intensity were considered as low- or negative for degranu-
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lation (Trip -). A percentage > 50% x HPF of degranulated cells, Statistical analysis

irrespective of mild, moderate, or severe staining i.ntensity? was The SAS statistical package (version 9.4, 2002-2012 by SAS
COpS1dered as high degree/positive for degranulation (Trip +) Institute Inc., Cary, NC, USA) was used for statistical analysis.
(Figure 3). Data were compared using the Wilcoxon Rank Sum Test for con-

Figure 1. Hematoxylin-eosin staining. a) Colonic mucosa of patients without significant histological alterations (40x) and considered
as controls. b) Colonic mucosa of patients with an increased number of intraepithelial lymphocytes (>20 lymphocytes/100 enterocytes)
and with an increase in the inflammatory infiltrate in the lamina propria (40x), defining lymphocytic colitis. ¢) Colonic mucosa of a
patient with a marked increase in the number of mast cells( > 40 x HPF) and increased inflammatory infiltrate in the lamina propria,
but normal intraepithelial lymphocytes (20x), tentatively classified as “mastocytic colitis”.

Figure 2. CD117 immunostaining (40x). Only intact mast cells (MC) with visible nuclei and dark-colored cytoplasm were counted.
Mastocytic colitis was diagnosed in the presence of >40 MC x HPE. MC in the right (a) and left colon (b) of patients with MC x HPF
>40. MC in the right (c) and left colon (d) of patients with MC x HPF <40.
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tinuous variables and Chi-Squared Test or Fisher’s Exact test, as
appropriate, for dichotomous variables. Spearman’s nonparametric
correlation was used to evaluate the degree of relationship between
variables. A p-value <0.05 was considered statistically significant.

Results

One-thousand-six-hundred-forty-six patients underwent
colonoscopy during the study period. Two-hundred-sixty-one
patients with chronic bloodless diarrhea as previously defined met
the inclusion criteria, but 55 were excluded due to incomplete
bowel preparation (20) or denied consent to participate in the study

(35). Despite macroscopically normal colonic mucosa, 18 more
patients were excluded due to diagnosis of colonic organic disease
(10 IBD, 6 segmental colitis associated with diverticulosis, 2
ischemic colitis) in previous examinations.

One-hundred-eighty-eight patients with chronic non-bloody
diarrhea were thus included in the present study (Figure 4). One-
hundred and twenty-eight had normal histological findings (not
fulfilling the diagnostic criteria for microscopic or eosinophilic
colitis, less than 40 MC x HPF and less than 20 intraepithelial lym-
phocytes x HPF) and were labeled as controls (54 males and 74
females, average age 55 years, 19-86).

Nine patients affected by eosinophilic or collagenous colitis
were excluded from the final analysis, as the small sample size pre-
vented adequate statistical power.

Figure 3. Tryptase immunostaining. a) Tryptase negative: degranulated mast cells <50% with mild intensity (20x). b) Tryptase positive:

degranulated mast cells >50% with high intensity (40x).

261 patients reporting chronic non
bloody diarrhoea

18 organic disease
-101BD

55 excluded
| - 20incomplete

»

-6SCAD
- 2 ischemiccolitis

3

bowel preparation
- 35denied consent

188 included patients

| | 9 eosinophilic and
collagenous colitis

23 lymphocitic
colitis

128 normal
histology

4 mastcells and
lymphocytic colitis

24 mastcells
colitis

Figure 4. Overview of the inclusion process of patients in the study.
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Based on the histopathological findings, the 51 remaining
patients were classified into three case groups (Figure 4 and Table 1).
- twenty-four patients, 16 male, and 8 women, with an average

age of 52 years (20-76), presented with >40 MC x HPF, and

were tentatively classified as affected by “mastocytic colitis”;
- twenty-three patients, 10 men, and 13 women, with an average
age of 50 years (20-81) presented with more than >20 intraep-
ithelial lymphocytes x HPF, and were classified as LC;
- four women, average age of 64 years (51-72), had both >40
MC and >20 intraepithelial lymphocytes x HPF.

MC number and distribution

The mean number of MC in the biopsy specimens was
44.8248.39 SD in the mastocytic colitis group, 16.33+12.19 in the
LC group, and 16.61+11.42 SD in the control population (Figure 5).

In the patients with mastocytic colitis, considering the median
age of 53 years in our series as a cut-off, no difference in the num-
ber of MC was observed between younger or older patients
(44.2£10.0 vs 46.448.6, p=0.527). Similarly, the number of MC
was comparable in male (16) and female (12) patients (45.9+£10.2

Table 1. Patient characteristics.

vs 43.8+6.9, p=0.859). The number of MC was instead significant-
ly higher in the right colon vs the left colon (47.68 vs 39.86;
p=0.016). Despite a trend toward increased degranulation in the
right colon, the difference versus the left colon was non-significant
(Trip+ 19 vs 9; p=0.125).

Clinical presentation

The prevalence of abdominal pain did not differ in the three
different groups of patients (p=0.959), as well as bloating
(p=0.140) (Table 2). A significant difference in the number of
evacuations was indeed observed between patients with LC and
controls (2.8+1.1 vs 2.1+1.6; median 3 vs 1; p=0.008) (Figure 6).
The same proved true comparing those with mastocytic colitis and
controls (2.941.8 vs 2.1+1.6; median 3 vs 1; p=0.025). No differ-
ence was observed between the LC and mastocytic colitis
(p=0.831). The number of evacuations, abdominal pain, and bloat-
ing were not associated with increased mast cell degranulation
(p=0.51; p=0.41; p=0.42 respectively).

The patient’s history of medication use was heterogeneous and
not different between the three groups of patients. The medications

Patients (179) 128 23 24 4
Men (80) 54 10 16 0
Women (99) 7 13 8 4
Age in years (54) 55 (19-86) 50 (20-81) 52 (20-76) 64 (51-72)
50 * 35
o 45 c
5]
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44.8228.39

16.61£11.42

16.33£12.19
B Lymphocytic colitis

O Healthy controls B Mastocytic colitis

2.1:1.6 2.8%1.1
B Lymphocytic colitis

2.9:1.8
B Mastocytic colitis

B Healthy controls

Figure 5. Mean number of mast cells observed in the biopsy spec-
imens of controls, patients affected by lymphocytic colitis, and
patients with mastocytic colitis; *p=0.0003 vs controls and lym-
phocytic colitis.

Figure 6. Mean number of mast cells observed in the biopsy spec-
imens of controls, patients affected by lymphocytic colitis, and
patients with mastocytic colitis; *p=0.0003 vs controls and lym-

phocytic colitis.

Table 2. Number and % of patients reporting abdominal pain and bloating.

Abdominal pain
Bloating

65 (50.7%)
35 (27.3%)

12 (52.2%)
5 (21.7%)

10 (41.7%)
10 (41.7%)
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most frequently taken by the enrolled patients were proton pump
inhibitors (4 healthy controls, 3 LC; 2 mastocytic colitis), non-
steroidal anti-inflammatory drugs (5 healthy controls, 3 LC; 1 mas-
tocytic colitis), antihypertensive drugs (7 healthy controls, 4 LC; 2
mastocytic colitis) and statins (6 healthy controls, 2 LC; 1 masto-
cytic colitis). Discontinuation of drugs did not significantly
improve diarrhea, except in 3 healthy controls, 2 patients with LC
and 1 with mastocytic colitis. No patients in the three groups
developed IBD at follow-up (range 10-28 months). Controls were
successfully treated with anti-diarrheal drugs (loperamide), and
patients with LC were treated with budesonide with efficacy in
90% of cases. To better control diarrhea, mast cell stabilizers (sodi-
um cromoglicate) associated with histamine H2 receptor antago-
nists (ranitidine or famotidine) and H1 receptor antagonists (levo-
cetirizine or desloratadine) had to be added to the budesonide in 7
(29%) of patients with mastocytic colitis.

Discussion

Identifying the cause of chronic diarrhea represents a challenging
problem in clinical practice, as several diseases must be taken into
consideration. When the absence of clearly identified etiologic fac-
tors is associated with normal endoscopic and histological findings,
IBS is diagnosed.’! Conversely, when normal endoscopy is associat-
ed with microscopic inflammation, the diagnosis of microscopic coli-
tis is set, further subdivided into collagenous colitis and LC.*

The pooled overall prevalence of microscopic colitis increased
over time, possibly about an aging population and the increased
rate of biopsies taken in diarrheal patients.'* Thus, the condition is
at present diagnosed in 119/100,000 inhabitants (95% CI, 73-166),
with a slight prevalence of LC over collagenous colitis.*
Microscopic colitis is more frequent in females than in males,*
and smoking and drugs are likely additional risk factors,333
although a direct cause-effect relation is unproven.

Eosinophilic colitis and mastocytic enterocolitis have been
proposed as further subsets of microscopic colitis.>® While
cosinophilic colitis is rather rare (2.1/100000 persons),* the preva-
lence of mastocytic colitis is largely unknown, as MC is not rou-
tinely sought by pathologists.'*

The gastrointestinal tract hosts the largest MC population,
mainly in the lamina propria of mucosa and in the submucosa.!’
MC represents 2-5% of the mononuclear cells of the lamina pro-
pria of the gastrointestinal tract. Up to 13+3 MC x HPF are
observed in the normal colonic mucosa,® but higher figures have
also been reported (24+9 MC x HPF).? Following activation, MC
degranulate, releasing proteases and inflammatory mediators,
including histamine, serotonin, tryptase, chemokines, and
cytokines.*®* MC increases visceral sensitivity and triggers abdom-
inal pain, by releasing proteases and activating specific receptors’’
located near the nerve endings.

Besides playing a role in immune and allergic reactions, MC
favors diarrhea modulating intestinal motility*® and stimulating the
secretion of water, NaCl, bicarbonate, and mucus.'®4 A clinically
relevant role of MC in gastrointestinal diseases may thus be antic-
ipated.

The data reported in this study support the hypothesis that an
abnormally high number of MC in the colonic mucosa identifies a
subset of patients presenting with chronic diarrhea. Several MCs
exceeding 40 x HPF was not rare in the present series (28/179
patients) which suggests that the finding may be clinically relevant.
The significantly increased number of bowel movements in patients
with high MC versus controls, but not versus LC patients, is in
keeping with this view. Noteworthy, as the current criteria for
microscopic colitis, are not fulfilled, these patients would otherwise

OPEN aACCESS

be diagnosed as affected by IBS. Similarly to other subtypes of
microscopic colitis, gender- and age-related differences in the dis-
tribution of MC have been reported in the past,’” but this was not the
case in our cohort, in line with data reported by Zare-Mirzaie et al.?

In early reports, no site-related difference in the number of
MCs has been reported.® Conversely, in our series the number of
MCs was higher in the right colon, compared to the left colon. This
observation is however in contrast with data reported by Sethi et
al, showing higher figures of MC in the left colon.’ The relatively
small size of the series reported in the literature may account for
the variance. Systematically taking biopsy specimens both in the
right and left colon should be considered in these patients to help
draw definitive conclusions. The degree of degranulation, rather
than the number of MC, has been advocated for shaping the clini-
cal features of mastocytic colitis, in keeping with studies in IBS,
suggesting the role of these cells in favoring visceral hypersensi-
tivity.*® Our data do not support this view but the small number of
patients in our series prevents drawing definitive conclusions.

The main limitations of the study include the relatively small
number of patients enrolled in the study and the lack of endoscopic
and histological follow-up, which was considered clinically unnec-
essary or in some cases not accepted by the patients themselves.
Furthermore, the response to antihistamines or MC membrane sta-
bilizers therapy was evaluated only in a small proportion of
patients and their usefulness requires further investigations.
However, an increased number of intestinal MC is present in more
than 15% of patients reporting chronic bloodless diarrhea, associ-
ated with negative endoscopic findings. The figure is like that of
patients who were diagnosed as affected by LC and suggests that
mastocytic colitis is not rare.

Thus, gastrointestinal pathologists should be aware of this pos-
sibility and take into consideration the number of MC when exam-
ining the biopsy specimens of patients with chronic bloodless diar-
rhea, rather than defining the findings as normal, and labeling
patients as affected by IBS. This is supported by the finding that a
significantly higher number of evacuations was associated with
increased MC in the colonic mucosa compared to controls but not
versus LC. It is thus proposed that mastocytic colitis may be
responsible for chronic diarrhea in a subset of patients currently
classified as IBS using current criteria.

More research on larger groups of patients with chronic blood-
less diarrhea, as well as clinical, endoscopic, and histological fol-
low-up, are needed to support this hypothesis, as is a precise defi-
nition of the normal range of MC in colonic biopsies of healthy
controls.
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