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Background: Mastocytosis is a heterogeneous disease
characterized by mast cell accumulation in 1 or more organs.
Gastrointestinal manifestations of systemic mastocytosis have
been previously studied in small cohorts of patients, and no
specific histologic description is available.

Objective: We sought to assess the clinical and pathologic
features of gastrointestinal manifestations in patients with
mastocytosis.

Methods: Medical history and gastrointestinal symptoms of
patients with mastocytosis (n = 83) were compared with those of
matched healthy subjects (n = 83) by means of patient
questionnaire. Data were analyzed for epidemiologic, clinical,
biological, and genetic factors associated with gastrointestinal
symptoms for patients with mastocytosis. A comparative
analysis of gastrointestinal histology from patients with
mastocytosis (n = 23), control subjects with inflammatory bowel
disease (n = 17), and healthy subjects (n = 19) was performed.
Results: The following gastrointestinal symptoms occurred
more frequently and were more severe in patients with
mastocytosis than in healthy subjects: bloating (33% vs 7.2%,
P <.0001), abdominal pain (27.3% vs 4.8%, P <.0001), nausea
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23% vs 8.4%, P = .02), and diarrhea (33.85% vs 1.2%,

P <.0001). Patients with mastocytosis had a significantly higher
incidence of personal history of duodenal ulcer (P = .02).
Wild-type (WT) c-Kit was associated with diarrhea (P = .03).
Specific histologic lesions were present in patients with
mastocytosis but were not correlated with clinical symptoms.
Conclusion: Gastrointestinal manifestations in patients

with mastocytosis are highly prevalent and often severe.
Clinical symptoms do not correspond to histologic findings,
are nonspecific, and can simulate irritable bowel syndrome.
(J Allergy Clin Immunol 2013;uum:NuN-NEN,)
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Mastocytosis is a heterogeneous group of disorders character-
ized by abnormal growth and accumulation of mast cells (MCs) in
1 or more organ systems.'-* Diagnostic criteria and classification
were updated by the World Health Organization in 2008.> This
classification defines 7 disease variants: cutaneous mastocytosis,
indolent systemic mastocytosis (SM), SM with an associated
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Abbreviations used

MC: Mast cell

SM: Systemic mastocytosis
WT: Wild-type

clonal hematologic non-MC lineage disease, aggressive SM, MC
leukemia, MC sarcoma, and extracutaneous mastocytoma. SM is
defined by major and minor criteria. If at least 1 major and 1 minor
or at least 3 minor criteria are fulfilled, the diagnosis of SM is
established. Criteria defining the MC burden, involvement of
non-MC lineages, and aggressiveness of the disease (C-Findings
including: marked cytopenia; osteolysis with or without patho-
logic fracture; ascites and elevated liver enzymes, malabsorption
plus hypoalbuminemia) are applied to subclassify SM."**

MC neoplasms are related to the clonal proliferation of MCs
secondary to a gain-of-function mutation of the proto-oncogene
c-Kit.> Adults with mastocytosis usually present D816V muta-
tions in c¢-Kit, the tyrosine kinase receptor of stem cell factor
(SCF) expressed on MCs,%” but the mechanisms that drive the
multiple phenotypic and clinical manifestations of this myelopro-
liferative disorder are not clear. Currently, expression of CD2,
CD25, or both by MCs is considered pathognomonic evidence
for the pathologic status of MCs, and thus it is used as a minor
criterion for the diagnosis of MC disorders.

Clinical manifestations of mastocytosis are variable® and
related to the release of MC mediators or pathologic MC infiltra-
tion. Although indolent systemic and pure cutaneous forms are
not associated with reduced life expectancy,’ both clinical forms
are associated with significant disabilities.'® Previous studies
reported gastrointestinal symptoms in 20% to 80% of patients
with mastocytosis,l 1-16 but available data are based on old studies
with small sample sizes.

The objectives of this study were to describe subjective and
objective gastrointestinal manifestations in a large cohort of
patients with mastocytosis (n = 83) and to study gastrointestinal
biopsy specimens of patients with SM and compare these data
with those of healthy age-matched control subjects.

METHODS

Patients

Eighty-three consecutive patients (24 men and 59 women) with mastocy-
tosis, as defined by the World Health Organization criteria,® and age-matched
healthy control subjects were enrolled in a national multicenter study between
2006 and 2010 (see Table El in this article’s Online Repository at www.
jacionline.org). All patients were included in the mastocytosis pathophysio-
logic study, which started in 2003 and is sponsored by AFIRMM (Association
Francaise pour les Initiatives et la Recherche sur le mastocyte et la Mastocy-
tose). Mastocytosis subcategories comprised cutaneous SM, indolent SM,
aggressive SM, and systemic mastocytosis with an associated clonal hemato-
logic non-MC lineage disease (Table I). Characteristics of patients with
mastocytosis are described in Table I. The study was approved by the Necker
Hospital Ethics Committee and carried out according to the Helsinki
convention. All patients provided informed consent.

Data collection

For the cohort of patients with mastocytosis, all adults (>18 years)
identified by the AFIRMM between 1999 and 2010 as having mastocytosis
were eligible. All questionnaires were returned to and processed at the
Hematology Department in Necker Hospital (Paris, France). Data from
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questionnaires were collected according to French privacy laws, and the
Ethics Committee of Necker Hospital approved all parts of the study.

Study design and objectives

We were looking for a clear picture of the type and severity of these
symptoms. A questionnaire regarding gastrointestinal history and symptoms
was then developed by a group of experts involved in the care of patients with
mastocytosis in collaboration with a gastroenterologist (see Fig El in this
article’s Online Repository at www.jacionline.org) and was completed by
patients with mastocytosis.

The study consisted of several aspects:

1. Case-control study evaluating gastrointestinal history and symptoms in
patients with mastocytosis. Healthy control subjects were matched to
patients with mastocytosis according to sex and age (=5 years). The
control cohort included members from the medical staff or their
families who were unaffected by mastocytosis and had no familial
history of the disease. Patients with mastocytosis and control subjects
were asked to respond to the same questionnaire regarding gastrointes-
tinal history and symptoms.

2. Identification of factors associated with gastrointestinal symptoms.
Analysis was performed on those patients with mastocytosis who
responded to the questionnaire to identify clinical, biological (ie, se-
rum tryptase level), and genetic (ie, c-Kit mutation) factors associated
with gastrointestinal symptoms.

3. Study of gastrointestinal pathologic features in patients with mastocy-
tosis. Biopsy specimens of the gastrointestinal tract were collected by
means of endoscopy from a subgroup of patients with mastocytosis.
These samples were compared with biopsy specimens taken from
healthy subjects (patients undergoing endoscopies but without abnor-
malities) and patients with inflammatory bowel disease (IBD) with
typical histologic lesions.

Measurable parameters of disability

Five measurable parameters were selected to confirm disability in patients
with mastocytosis. These included 2 quantifiable disabilities: number of
flushing episodes per week and number of micturitions per day. In addition, 3
scores used to measure disability in patients with other pathologies were
assessed: a pruritus score,10 the Hamilton score for depression,17 and the
QLQ-C30 quality-of-life score.'® For these measures, the following were
considered as indicating a disability: 7 or more flushes per week, 8 or more
micturitions per day (pollakiuria), a pruritus score of 6 or greater, a Hamilton
score of 10 or greater (depression), and a QLQ-C30 score of 60 or greater.

Histologic and immunohistochemical techniques

Twenty-three patients of this series had gastrointestinal tract biopsies, and
the obtained specimen were compared with those of 36 control subjects
(19 normal specimens and 17 inflammatory specimens from patients with
chronic IBD) to evaluate the specificity of the lesions observed in our patients
with SM. Gastrointestinal tract biopsy specimens were analyzed by one
pathologist (D.C.), with a particular focus on MCs. They were performed in
different sites of the gastrointestinal tract from the esophagus to the rectum.
Each sample was fixed in 10% formalin, and slides were analyzed after
hematoxylin and eosin and Giemsa staining. Immunohistochemistry was
performed by using the ABC method with an automated stainer (Leica Bond,
Menarini) with antibodies targeting MCs: anti-CD117 and anti-tryptase
antibodies (1:400; Dakopatts, Glostrup, Denmark) and anti-CD25 antibody
(1L50; Novocastra, Newcastle upon Tyne, United Kingdom).

For each specimen, MC numbers were counted on CD117 staining of 5
different high-power fields (X400 magnification) of each digestive site. The
repartition of MCs in the lamina propria was also studied. The number of
eosinophils in the lamina propria was also counted on 5 high-power fields in
different digestive biopsy specimens. Finally, the MC/inflammatory cell ratio
in the lamina propria was determined in all gastrointestinal biopsy
specimens.
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TABLE I. Main features of the 83 patients with mastocytosis

Demography

Age on diagnosis (y), median 34.7 (0-66)
(minimum-maximum range)

Age on the beginning of symptoms (y), 29 (0-66)
median (minimum-maximum range)

Age on study (y), mean 52 (22-81)
(minimum-maximum range)

Delay between beginning of 7.5 (0-35)

symptoms and study, median
(minimum-maximum range)

Sex, no. (%) Men: 24 (28.9)
Women: 59 (71)
Treatment
H,-antihistamine, no. (%) 36 (43.4)
H,-antihistamine, no. (%) 9 (10.8)
Proton pump inhibitors, no. (%) 4 (4.8)

IFN-a, no. (%) 1
Cladribine, no. (%) 6 (7.2)
Mastocytosis characteristics and non—gastrointestinal symptoms

Anaphylactic shock, no. (%) 3 (3.6)

Flush/day, median (minimum-maximum range) 2.5 (0-10)

Pollakiuria, no. (%) 38 (45.8)

Pollakiuria/day, median 7.3 (2-24)
(minimum-maximum range)

Itching score, median (minimum-maximum 8.5 (0-21)
range)

Hamilton score, median 12.4 (0-34)

(minimum-maximum range)
QOL score, median (minimum-maximum
range)
OPA score, median (minimum-maximum range)
World Health Organization classification

62.3 (34-102)

2 (0-3)
CM*: n = 14 (17%)
ISM: n = 61 (73.6%)
SM-AHNMD: n = 1 (1%)
ASM: n = 7 (8.4%)
D816V: n = 63 (75.9%)
WT: n = 15 (18%)
Not done: n = 5 (6%)

24.2 (1-1828)

c-Kit mutation

Serum tryptase rate (ng/mL), median
(minimum-maximum range)

ASM, Aggressive systemic mastocytosis; CM, cutaneous mastocytosis; ISM, indolent
systemic mastocytosis; SM-AHNMD, systemic mastocytosis with an associated clonal
hematologic non-MC lineage disease.

*Some or all of the patients classified as having cutaneous mastocytosis might actually
have indolent systemic mastocytosis if they had bone marrow biopsies performed.

Bone marrow preparation, D816V c-Kit mutation

detection, and serum tryptase measurement

After aspiration, fresh bone marrow underwent red blood cell lysis by using
ammonium chloride. Then RNA extraction was performed with the Rneasy
Mini Kit (reference 74104; Qiagen, Hilden, Germany). cDNA was neo-
synthetized by using the AffinityScript Multiple Temperature cDNA Synthesis
Kit (reference 200436; Agilent, Santa Clara, Calif). The D816V c-Kit muta-
tion was determined as previously described.'®?® Total serum tryptase
(protryptase plus P-tryptase) levels were measured with a fluorescent
enzyme-linked immunoassay (UniCAP; Pharmacia, Uppsala, Sweden).”!
The detection limit of this assay is 1 ng/mL, and in healthy control subjects
serum tryptase levels range between less than 1 and 15 ng/mL, with a median
of approximately 5 ng/mL.*

Statistical analysis

The case-control study compared the prevalence of gastrointestinal history
or symptoms in 83 patients with mastocytosis and 83 matched control subjects
by using conditional logistic regression. In 83 patients with mastocytosis, we

SOKOLETAL 3

TABLE Il. Gastrointestinal symptoms and history of patients
with mastocytosis and matched controls

Patients with Control
mastocytosis  subjects
(n = 83) (n = 83) Pvalue
Age on study (y), mean (SD) 52.0 (129) 52.0 (12.7) .99
Male sex, no. (%) 24 (28.9) 24 (289) 1

Medical history, no. (%)
Crohn disease 0 0

Ulcerative colitis 1(1.2) 224 1
Celiac disease 1(1.2) 0 5
Gastric ulcer 6 (7.4) 2 (2.4) .13
Duodenal ulcer 5(6.2) 0 .02
Gastric or duodenal ulcer 9 (11.4) 2 (2.4) .02
Colorectal cancer 1(1.2) 0 5
Gastrointestinal symptoms
Any gastrointestinal symptom,* 49 (59.0) 16 (19.3) <.0001
no. (%)
Bloating score, mean (SD) 4.2 (3.3) 1.7 24) <.0001
Bloating score >5, no. (%) 26 (33.3) 6(7.2) <.0001
Abdominal pain score, mean (SD) 3.6 (3.1) 1.0 (1.8)  <.0001
Abdominal pain score >5, no. (%) 21 (27.3) 4(4.8) <.0001
Nausea score, mean (SD) 3.3 (10.5) 0.1 (0.5) <.0001
Nausea score >1, no. (%) 18 (23.4) 7 (8.4) .009
Vomiting score, mean (SD) 0.3 (1.2) 0.04 (0.24) .11
Vomiting score >1, no. (%) 6 (7.8) 2 (2.4) .16
Diarrhea score, mean (SD) 6.2 (9.4) 0.3 (1.6) <.0001
Diarrhea score >5, no. (%) 27 (33.8) 1(1.2) <.0001
Blood in stool, no. (%) 14 (18.7) 18 21.7) .6
Gastrointestinal endoscopy, no. (%)
Upper gastrointestinal endoscopy 42 (55.3) 13 (15.7) <.0001
Colonoscopy 43 (51.8) 14 (17.1) <.0001

*A bloating score of greater than 5, an abdominal pain score of greater than 5, a
nausea score of 1 or greater, a vomiting score of 1 or greater, or a diarrhea score of 5 or
greater.
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FIG 1. Number of liquid stools per week reported for patients with masto-
cytosis grouped according to WT or mutated (MUT) c-Kit detected in skin
lesions.

looked for associations among the 3 main gastrointestinal symptoms encoun-
tered in mastocytosis (nausea, diarrhea, and abdominal pain encoded as binary
variables) and quality-of-life scores, c-Kit mutation, and serum tryptase levels.
Associations with binary variables were tested by using the x> test (or the
Fisher test when appropriate), and associations with quantitative variables
were tested by using the Wilcoxon test. Correlations were evaluated by using
the nonparametric Spearman correlation test. All statistical analyses were
performed with R software (http://cran.r-project.org/, version 2.11.3).

RESULTS
Eighty-three patients and age-matched healthy control
subjects answered our questionnaire. Among the 23 patients
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FIG 2. Examples of MC infiltration of the gastrointestinal tract. Biopsy specimens of the stomach, small
bowel, and colon from healthy subjects and patients with mastocytosis undergoing immunohistochemistry
with anti-CD117 antibody (Gx200) and anti-tryptase antibody (Gx100 for stomach biopsy specimens and
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Gx200 for small bowel and colon biopsy specimens) are shown. Black arrows show MCs.

with mastocytosis who had undergone endoscopic examination,
197 biopsy specimens from different sites in the gastrointestinal
tract were available for analysis. These biopsy specimens were
compared with 61 normal biopsy specimens from 19 healthy
subjects and 54 biopsy specimens with histologic inflammation
from 17 patients with IBD having typical histologic lesions.

Gastrointestinal history and symptoms in
mastocytosis: Case-control study

The gastrointestinal history and symptoms of 83 patients with
mastocytosis were compared with those of 83 sex- and age-
matched healthy subjects (Table II).

Patients with mastocytosis presented with significantly more
frequent personal history of ulcers (P = .025), especially duode-
nal ulcers (P = .02). Regarding gastrointestinal symptoms,
bloating, abdominal pain, nausea, vomiting, and liquid stools
were more frequent in patients with mastocytosis than in
matched healthy subjects. Upper and lower gastrointestinal tract
endoscopies had been performed more frequently in patients
with mastocytosis than in matched control subjects.

Factors associated with gastrointestinal symptoms
in patients with mastocytosis and effect on quality
of life

We looked for an association between gastrointestinal symp-
toms and tryptase levels or c-Kit mutation in patients with
mastocytosis. The only significant association we observed was
a higher number of liquid stools in patients with WT c-Kit (Fig 1).

We then investigated whether gastrointestinal symptoms were
associated with an altered quality of life. We observed that both
bloating and abdominal pain scores correlated significantly with

quality-of-life scores (P = .001 and P = .0004, respectively,
Spearman correlation).

Gastrointestinal pathologic features in patients
with mastocytosis with gastrointestinal symptoms

The gastrointestinal pathologic features of patients with
mastocytosis, control subjects with IBD, and healthy subjects
are summarized in Table III.

MC aggregates (ie, =15 MCs) were observed only in patients
with mastocytosis (Fig 2). MCs were usually scattered in healthy
subjects and control subjects with IBD, in whom MCs were
also frequently increased, whereas MCs were more specifically
localized (MC aggregates, localization of MCs in a specific
area of the biopsy specimen, or both) in 23.5% to 74.3% of
patients with mastocytosis, depending on the biopsy site. In
patients with mastocytosis, MCs were notably located in the villi
or in pericryptic or subcryptic areas. The absolute number of MCs
was variable in patients with mastocytosis, but in all gastrointes-
tinal topography, the mean absolute number was always higher in
these patients compared with numbers seen in healthy control
subjects (Table III). This number was counted on c-Kit staining
and was similar to the number of MCs on tryptase staining.

MCs often represented the major cell type in the cellular infiltrate
in patients with mastocytosis. By contrast, in control subjects with
IBD, even if MC numbers were frequently increased, the MC/
inflammatory cell ratio was always less than 50%. Histologic
inflammation was frequently lacking or mild in patients with
mastocytosis. Eosinophilic infiltrate was similar in all 3 cohorts.

MC aggregates were more specifically localized in the top of
the villi or in a band under the crypts or in the periglandular region
in patients with mastocytosis. An MC/inflammatory cell ratio in
favor of MCs was also a frequent histologic feature associated
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TABLE lll. Gastrointestinal pathologic features of patients with mastocytosis, control subjects with IBD, and healthy subjects:

stomach, duodenum, ileum, and rectum and colon

P value, P value,
Healthy control subjects Control subjects with IBD Patients with mastocytosis HCvs M ICvs M
Stomach
No. of subjects 7 5 18
Histologic inflammation, % (no.){
None or mild 100% (7) 0 83% (15) 1 .0008
Moderate to severe 0 100% (5) 5.5% (1)
MCs, no.* = SEM 179 £ 1.8 27.8 £ 5.1 205 = 5.1 .80 .08
MC aggregatet (% of subjects) 0 0 23.5% (4) 28 .53
MC:s in submucosa (% of subjects) 0 80% (4) 41.2% (7) .065 31
MC topography, % (no.)
Scattered 100% (7) 100% (5) 76.5% (13) 28 .53
Localized 0 0 23.5% (4)
MC-specific topography, % (no.)
Periglandular 0 0 22.2% (4) NA
CD25" MCs (% of subjects) 0 0 27.7% (5) NA
Proportion of MCs in cellular infiltrate (% of subjects)§
Majority 28.6% (2) 0 70.6% (12) .085 009
Minority 71.4% (5) 100% (5) 29.4% (5)
Eosinophils, mean = SEM 32 *+0.7 2.5 412 £ 13 91 43
Duodenum
No. of subjects 7 5 16
Histologic inflammation, % (no.)}
None or mild 100% (7) 0 62.5% (10) 12 035
Moderate to severe 0 100% (5) 37.5% (6)
Villous atrophy
Partial 0 60% (3) 25% (4)
Subtotal - total 0 20% (1) 0
All 0 80% (4) 25% (4) 27 047
MCs, no.* = SEM 241 £2.7 29.0 £ 6.3 403 £ 6.1 .08 .28
MC aggregatet (% of subjects) 0 0 31.3% (5) 27 28
MCs in submucosa (% of subjects) 0 80% (4) 56.3% (9) 019 .61
MC topography, % (no.)
Scattered 100% (7) 100% (5) 31.3% (5) .005 012
Localized 0 0 68.7% (11)
MC-specific topography, % (no.)
Periglandular 0 0 62.5% (10) NA
Villi 0 0 56.3% (9)
CD25* MCs (% of subjects) 0 0 50% (8) NA
Proportion of MCs in cellular infiltrate (% of subjects)§
Majority 14.3% (1) 0 31.3% (5) .62 .28
Minority 85.7% (6) 100% (5) 68.7% (11)
Eosinophils, mean = SEM 8.6 =39 10.5 £ 4.1 72 = 1.7 .88 .33
Ileum
No. of subjects 7 5 9
Histologic inflammation, % (no.)
None or mild 100% (7) 0 88.9% (8) 1 .003
Moderate to severe 0 100% (5) 11.1% (1)
Villous atrophy
Partial 0 20% (1) 0
Subtotal — total 0 0 0
All 0 20% (1) 0 1 .36
MCs, no.* = SEM 284 *+ 2.7 39.0 £ 4.3 45.7 £ 35 012 .20
MC aggregatet (% of subjects) 0 0 22.2% (2) 48 51
MCs in submucosa (% of subjects) 0 100% (5) 55.6% (5) .034 22
MC topography, % (no.)
Scattered 100% (7) 100% (5) 33.3% (3) .01 031
Localized 0 0 66.7% (6)
MC-specific topography, % (no.)
Periglandular 0 0 55.5% (5) NA
Villi 0 0 55.6% (5)
CD25" MCs (% of subjects) 0 0 44% (4) NA

(Continued)



6 SOKOL ET AL

TABLE lll. (Continued)

J ALLERGY CLIN IMMUNOL
mmm 2013

Healthy control subjects Control subjects with IBD

P value, P value,
Patients with mastocytosis HCvs M ICvs M

Proportion of MCs in cellular infiltrate (% of subjects)§

Majority 28.6% (2) 0 77.8% (7) 13 .01
Minority 71.4% (5) 100% (5) 22.2% (2)
Eosinophils, mean = SEM 75 +22 11.0 = 8.5 79 =23 91 28
Rectum and colon
No. of subjects 5 8 14
Histologic inflammation, % (no.):
None or mild 100% (5) 0 64.3% (9) .26 .006
Moderate to severe 0 100% (8) 35.7% (5)
MCs, no.* = SEM 14.4 + 3.1 28.3 £ 3.8 45.1 + 8.8 .023 31
MC aggregatet (% of subjects) 0 0 42.9% (6) 13 .05
MCs in submucosa (% of subjects) 0 100% (8) 50% (7) 11 .022
MC topography, % (no.)
Scattered 100% (5) 100% (8) 25.7% (5) .032 .006
Localized 0 0 74.3% (9)
MC-specific topography, % (no.)
Periglandular 0 0 64.2% (9) NA
CD25* MCs (% of subjects) 0 0 64.2% (9) NA
Proportion of MCs in cellular infiltrate (% of subjects)§
Majority 0 0 57.1% (8) .045 018
Minority 100% (5) 100% (8) 42.9% (6)
Eosinophils, mean = SEM 10.5 = 5.8 103 £ 5.5 73 19 81 71

Statistical significance is indicated by boldface.

NA, Not available.

*Number of MCs counted on 5 fields/high-power field (Gx400).
TAggregate means at least 5 MCs.

fHistologic inflammation: presence of an inflammatory infiltrate usually made of plasma cells and lymphocytes associated with more or less eosinophils.
§Majority = MCs are more numerous than other inflammatory cells; minority = MCs are less numerous than other inflammatory cells.

with mastocytosis. These symptoms in patients with scattered and
localized MCs were compared to investigate whether MC infil-
tration was involved in gastrointestinal symptoms (see Table E2
in this article’s Online Repository at www.jacionline.org). No
clear correlation between MC infiltration and gastrointestinal
symptoms was observed, except for an association between diar-
rhea and scattered MC infiltrates in the stomach. Interestingly,
gastroduodenal ulcer history was associated with localized MC
infiltrates in the stomach.

CD25 expression on MCs

For CD25, we only took into account CD25 staining for digestive
biopsy specimens in which control cells were also stained. Slides
that were totally negative for CD25 were excluded. CD25 was
highly expressed among MCs of patients with SM (n = 13/19) with
abundant digestive infiltration. When patients presented with low
digestive MC infiltration, CD25 expression on MCs was negative
or very rare (n = 5/19). Among healthy control subjects, MCs did
not express CD25. Among control subjects with IBD, CD25
expression was negative or very low (n = 6/17) or irregularly
positive (n = 12/17), with an MC/inflammatory cell ratio always in
favor of inflammatory cells. WT c-Kit was correlated to the absence
of CD25 in most cases (n = 4/6 [67%]), whereas when the D816V
c-Kit mutation was present, the CD25 measurement was positive in
89% of cases in which it was performed.

DISCUSSION

This study of 83 patients with mastocytosis is the largest ever to
be performed for gastrointestinal manifestations in these patients.
The high frequency of disabling gastrointestinal symptoms (59%)

that was observed in patients with mastocytosis is in agreement
with previous reports.23 2% Thus gastrointestinal symptoms are as
frequent as pruritus in patients with mastocytosis. Moreover,
these gastrointestinal manifestations have important repercus-
sions because they are associated with a diminished quality of
life, which is again in agreement with previous studies with
smaller sample sizes.'****> The most frequent symptoms were
diarrhea and bloating, followed by nausea and abdominal pain.
Vomiting was reported in less than 10% of the patients. These
occurrences of gastrointestinal symptoms are in accordance
with previous reports.l5’23’24’26 In addition to the association
between WT c-Kit and high numbers of liquid stools, D816V
c-Kit mutation, tryptase level, and gastrointestinal tract MC
infiltration were not clearly associated with gastrointestinal
symptoms.

In the current study we confirmed previous data showing that
patients with mastocytosis were more at risk of gastroduodenal
ulcers.®!'*!5232% This higher risk is classically explained by
increased histamine production leading to increased gastric acid
secretion.”>” This mechanism is supported by several publica-
tions in patients with MC leukemia in which gastroduodenal
ulcers are frequent: in this rare but severe form of mastocytosis,
there is a massive MC tissue infiltration leading to high histamine
liberation that could explain the ulcer formation.?®

Apart from an inverse trend between D816V mutation and a
high diarrhea score, no association between any gastrointestinal
symptoms and either D816V mutation or increased tryptase levels
were observed, confirming that these 2 parameters are unrelated
to disability in patients with mastocytosis.m We hypothesize that
in the absence of D816V c-Kit mutations but the presence of other
c-Kit mutations, such as exon 9 or 10 mutations, or WT c-Kit, the
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disease could be locally more invasive and induce more diarrhea.
Such a phenomenon has been previously observed in patients with
MC leukemia without D816V c-Kif mutations.”*>"

Furthermore, our data also confirm the results of a previous
study’ showing that occurrence of gastrointestinal symptoms
does not differ according to the age of mastocytosis onset.

Other than the histologic part of this study being one of the
largest ever performed for mastocytosis, its strength lies in the
comparative analysis of pathologic findings with clinical
parameters. We observed histologic specificities in patients with
mastocytosis, such as the presence of MC aggregates, a specific
topography of MCs, and aberrant CD25-expressing MCs.
However, these features were inconstant and in some cases
infrequent. We also observed nonspecific lesions, such as partial
villous atrophy and a mild inflammatory infiltrate associated with
MCs, but the MC/inflammatory infiltrate ratio was always in favor
of MCs in patients with mastocytosis, a feature already described
for mastocytosis.**>° Interestingly, in the control group of
patients with IBD, in whom MC numbers can also be increased,
the MC/inflammatory cell ratio was in favor of inflammatory
cells. Previously published data regarding gastrointestinal lesions
in patients with SM are conflicting. Siegert et al*’ did not observe
any MC aggregate or aberrant CD25-expressing MCs in biopsy
specimens from patients with mastocytosis, whereas Hahn and
Nornick®® showed an increased MC density with aberrant CD25
expression in patients with SM. We did not find any correlation
between MC infiltration and gastrointestinal symptoms. These
results suggest that gastrointestinal manifestations are, at least
in part, related to release of MC mediators, such as histamine?>
or prostaglandin D,.*® However, direct involvement of the gastro-
intestinal tract by neoplastic MC proliferation has been described
and could also play a role in the gastrointestinal symptoms of
some patients.*

The high association between SM and CD25" MC expression
could suggest looking for mastocytosis when a patient initially
presents with digestive features, especially without cutaneous
manifestations, by using molecular biology.

Interestingly, CD25 patients (n = 4) harbored no c-Kit
mutation, whereas CD25 was almost always positive if the
D816V c-Kit mutation was present. Indeed, patients without the
D816V c-Kit mutation who were CD25 " should be investigated
to verify the diagnosis of mastocytosis or determine whether it
can be an MC activation syndrome.*®

In conclusion, disabling gastrointestinal symptoms in patients
with mastocytosis are highly prevalent (ie, 59% in this study).
They are not specific, and although most of the time they are not
life-threatening by themselves, they do have a major functional
effect on the patient. Gastrointestinal symptoms should thus be
looked for and actively treated in patients with mastocytosis.
Moreover, in the absence of other systemic manifestations
(dermatologic manifestations can be absent in 50% of cases of
SM'), such symptoms can be compatible with inflammatory
bowel syndromes.44 These kinds of patients with severe symp-
toms, even compatible with those seen in patients with inflamma-
tory bowel syndromes, often undergo biological, radiologic, and
endoscopic explorations. Although there are no official guide-
lines, it could be relevant to perform serum tryptase measurement
and immunochemistry targeting MCs on gastrointestinal tract
biopsy specimens in corroboration with the biological and
morphological explorations usually done in this setting. This
approach could adjust the diagnosis in some cases.
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Clinical implications: The gastrointestinal manifestations in
patients with mastocytosis are highly prevalent and often

disabling. Clinical symptoms do not correlate with histologic
findings, are nonspecific, and can simulate an irritable bowel
syndrome.
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Identification number:
Date of birth:
Sex:

1°) Do you have personal history of:

- Crohn’s disease: no[ ]
- Ulcerative colitis: no[ |
- Coeliac disease: no[ ]
- Gastric ulcer: no[ |
- Duodenal ulcer: no[ |
- hemorrhoids no[ |
- Colonic polyps: no [
- Colon cancer: no[ ]
2°) Do you have familial history of

- Crohn’s disease: yes [] no [
- Ulcerative colitis: yes [] no []
- Coeliac disease: yes [] no[ |
- Gastric ulcer: yes [] no[ ]
- Duodenal ulcer: yes [] no [
- Colonic polyps: yes [] no[]
- Colon cancer: yes [] no[]

If you answer yes : give your parental link with the sick subjeclT

3°) Do you have gastro-intestinal symptoms?

Value from 0 to 10 the intensity of your symptoms.
Encircle your answer (0 = no symptoms, 10 = frequent and disabling symptoms)

w

- Bloating, aerophagia, belching: 012
012

45
- Abdominal pain: 45

w

How often have you experienced the following symptoms each day of the last week?

- Nausea: Dl1: __D2: D5:
- Vomiting: D2: Ds:
- Liquid stools: D Ds:

Did you ever observed blood in your stools: no[]
4°) Did you have the following examinations:

- Upper gastro-intestinal tract endoscopy: yes [] no[]
(Examination of the oesopgagus and the stomach)

- Coloscopy (Examination of the colon): yes [] no [ ]

5°) What medication do you take regularly for your gastro-intestinal symptoms?

FIG E1. Gastrointestinal symptoms and history questionnaire.
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TABLE E1. Main features of the 83 patients with mastocytosis TABLE E1. (Continued)

Age on Age on

study c-Kit Tryptase study c-Kit Tryptase
Patient (y) Sex sequencing  Valent stage (ng/L) Patient (y) Sex  sequencing  Valent stage (ng/L)
1 57 F D816V CM 8.2 61 43 F D816V ISM 11.4
2 46 F D816V CM 7 62 80 F D816V ISM 97
3 60 M NA CM 139 63 46 M D816V ISM 28
4 50 M D816V CM 13.1 64 60 F D816V ISM 129
5 51 F WT CM 5.9 65 63 F D816V ISM 57.7
6 53 F WT CM 5.8 66 60 F D816V ISM 31.4
7 25 M WT CM 11 67 44 F D816V ISM 62
8 47 F NA CM 7 68 38 F D816V ISM 21
9 47 M WT CM 5.3 69 72 F D816V ISM 57.5
10 30 F D816V CM 9.5 70 54 F D816V ISM 15
11 33 F D816V CM 5.3 71 29 F WT ISM 10.1
12 47 F NA CM NA 72 69 M WT ISM 23.6
13 64 F D816V CM 18.5 73 47 M D816V ISM 252
14 58 F D816V CM 229 74 64 F D816V ISM 35.6
15 59 F D816V CM 1.41 75 50 M D816V ISM 55.9
16 34 F D816V CcM 1 76 40 F WT SM-AHNMD 7.81
17 44 F D816V CM 11.3 77 51 F D816V ASM 334
18 64 M D816V CM 23.2 78 84 M WT ASM 273
19 54 F D816V ISM 18 79 57 F D816V ASM 37.4
20 44 M D816V ISM 36.4 80 27 M D816V ASM 570
21 42 F D816V ISM 18 81 40 M D816V ASM 200
22 62 F D816V ISM 15.7 82 38 F WT ASM 95
23 59 F D816V ISM 428 83 84 F D816V ASM 1828
24 66 F D816V ISM NA
25 75 F D816V ISM 9.3 ASM, Aggressive systemic mastocytosis; CM, cutaneous mastocytosis; F, female; ISM,
26 39 F D816V ISM 356 indolent systemic mastocytosis; M, male; NA, not available; SM-AHNMD, systemic
27 33 F WT ISM 36 mastocytosis with an associated clonal hematologic non-MC lineage disease.
28 48 F NA ISM 7.9
29 51 M D816V ISM 47.7
30 39 F D816V ISM 68
31 64 F D816V ISM 81.7
32 50 F D816V ISM 153
33 59 F D816V ISM NA
34 44 F D816V ISM 42
35 50 F WT ISM 200
36 72 M D816V ISM 33.8
37 45 F WT ISM 14
38 51 F D816V ISM 17
39 32 F D816V ISM 6.6
40 62 M D816V ISM 36.1
41 55 F D816V ISM 22
42 65 M D816V ISM 40.4
43 30 F NA ISM 41.8
44 47 F D816V ISM 177
45 65 F D816V ISM 257
46 57 M D816V ISM 228
47 41 F WT ISM 13.5
48 51 M D816V ISM 13.9
49 38 F D816V ISM 25
50 41 F D816V ISM 79
51 57 F D816V ISM 86.5
52 53 M D816V ISM 17.7
53 58 F D816V ISM 46.7
54 70 M D816V ISM 15
55 45 M D816V ISM 24.2
56 62 M WT ISM NA
57 69 F WT ISM 48
58 67 F D816V ISM 20.8
59 46 F D816V ISM 3.1
60 50 M D816V ISM 91.6

(Continued)
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TABLE E2. Gastrointestinal symptoms according to MC

topography (scattered vs localized) in patients with masto-
cytosis: stomach, duodenum, ileum, and rectum and colon

Scattered Localized P value
Stomach
No. 13 4
Gastroduodenal ulcer history 9.1% (1) 75% (3) .033
Bloating score, mean = SEM 53*13 55*12 .89
Bloating score >5, % (no.) 44.4% (4) 33.3% (1) 1
Abdominal pain score, 47 = 1.1 50 x 21 .84
mean = SEM)
Abdominal pain score >5, % (no.) 55.6% 33.3% (1) 1
Nausea score, mean = SEM 19.3 £ 6.9 0.25 £ 0.25 .066
Nausea >1, % (no.) 70% (7) 25% (1) 24
Vomiting score >1, % (no.) 20% (2) 0% 1
Diarrhea score, mean = SEM 14.7 = 3.5 23 +0.5 .026
Diarrhea score >5, % (no.) 72.7% (8) 0% .026
c-Kit mutation, % (no.) 50% (6) 100% (4) 22
Tryptase level, mean = SEM 63.4 = 32.0 1009 = 53.1 .09
Tryptase level >20 mg/L, % (no.) 41.7% (5) 100% (4) .09
Duodenum
No. 5 11
Gastroduodenal ulcer history 0% 20% 1
Bloating score, mean *= SEM 50 =20 3813 53
Bloating score >5, % (no.) 33.3% (1) 28.6% (2) 1
Abdominal pain score, 5814 26 £ 1.3 13
mean = SEM
Abdominal pain score >5, % (no.)  100% (3) 14.3% (1) .03
Nausea score, mean = SEM 12.0 = 6.1 9.7 = 4.7 55
Nausea score >1, % (no.) 66.7% (2) 44.4% (4) 1
Vomiting score >1, % (no.) 33.3% (1) 11.1% (1) 45
Diarrhea score, mean = SEM 8.8 = 4.1 123 £ 42 72
Diarrhea score >5, % (no.) 50% (2) 50% (5) 1
c-Kit mutation, % (no.) 66.7% (2) 60% (6) 1
Tryptase level, mean = SEM 112 £30 79.1 =339 12
Tryptase level >20 mg/L, % (no.) 0% 63.6% (7) .077
Tleum
No. 3 6
Bloating score, mean * SEM 37*+13 5024 i
Bloating score >5, % (no.) 0 50% (2) 47
Abdominal pain score, 27 £ 1.8 33+24 1
mean = SEM
Abdominal pain score >5, % (no.) 50% (1) 25% (1) 1
Nausea score, mean = SEM 8.0 = 8.0 16.5 £ 9.6 .62
Nausea score >1, % (no.) 50% (1) 50% (2) 1
Vomiting score >1, % (no.) 0% 0% NA
Diarrhea score, mean = SEM 103 =54 112 =40 .65
Diarrhea score >5, % (no.) 66.7% (2) 60% (3) 1
c-Kit mutation, % (no.) 100% (3) 75% (3) 1
Tryptase level, mean = SEM 20.6 = 13.8 959 £ 653 18
Tryptase level >20 mg/L, % (no.)  33.3% (1) 80% (3) 46
Rectum and colon
No. 5 9
Bloating score, mean = SEM 6.0 =20 41 =14 .39
Bloating score >5, % (no.) 66.7% (2) 33.3% (3) 52
Abdominal pain score, 45 + 2.2 27 +1.2 49
mean = SEM
Abdominal pain score >5, % (no.) 66.7% (2) 33.3% (3) 52
Nausea score, mean = SEM 293 =150 7.0 £5.7 17
Nausea score >1, % (no.) 75% (3) 33.3% (3) 52
Vomiting score >1, % (no.) 0% 0% NA
Diarrhea score, mean = SEM 11.8 =43 13.1 =438 .86
Diarrhea score >5, % (no.) 75% (3) 62.5% (5) 1
c-Kit mutation, % (no.) 33.3% (1) 100% (7) .067
Tryptase level, mean = SEM 20.3 = 104 135.8 =534  .089
Tryptase level >20 mg/L, % (no.) 50% (2) 71.4% (5) .58

NA, Not available. Statistical significance is indicated with boldface.
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