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ABSTRACT

Aim: Mastocytosis is a rare disease characterized by clonal mast cell proliferation in one or more organs. It can lead to different clinical
manifestations and has no definitive treatment. In this study, we aimed to evaluate the clinical and laboratory characteristics of our patients
diagnosed with mastocytosis in our clinic.

Materials and Methods: Thirteen patients that were followed up with the diagnosis of mastocytosis at the Pediatric Hematology Clinic, in the
Ege University Faculty of Medicine between November 1999 and April 2016 were retrospectively analyzed.

Results: Seven of patients were female (53.8%) and six were male (42.6%). The mean age at diagnosis was 20 (3-68) months. At the time
of diagnosis, complete blood count and peripheral smear were found to be compatible with the anemia of iron deficiency in three patients.
Other parameters were normal. Mean tryptase level was detected as 5.9 (3.6-16.6) ng/mL, and only one tryptase level was found as slightly
increased. The median level of total IgE was 91.1 (4.47-362) IU/mL. Mast cell proliferation was not detected in bone marrow aspiration and
biopsy material of any patients. All of the cases were evaluated as cutaneous type mastocytosis.

Conclusion: The possibility of mastocytosis in systemic form in childhood is very rare and bone marrow examination may be necessary in
selected cases.
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Introduction remained a rarely researched topic due to the rareness of

Mastocytosis is a very rare disease that can lead to interventional procedures (1-4).

different clinical presentations depending on the tissues Mast cells, which originate from CD34 + hematopoietic
where clonal mast cells accumulate. The clinical spectrum cells, are considered as an important component of the
of the disease may vary from relatively benign forms with immune system. They are present in all vascularized tissues,
isolated skin involvement to highly aggressive severe primarily the skin and mucous membranes. The growth,
forms in which widespread systemic involvement results differentiation and proliferation of mast cells are controlled
in poor prognosis. Over the years, significant progress by c-kit (CD117), a tyrosine kinase receptor, and its ligand,
has been made in the management of mastocytosis seen stem cell factor. These factors are also involved in the
in the adulthood; however, childhood mastocytosis has pathogenesis of mastocytosis (5,6).
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According to the criteria published by the World
Health Organization in 2016, adult type mastocytosis
was divided into three groups as cutaneous mastocytosis
(CM), systemic mastocytosis (SM) and mast cell sarcoma.
Cutaneous type mastocytosis is localized to the skin and is
examined under three subgroups which are maculopapular
mastocytosis (urticaria pigmentosa), diffuse CM and
soliter mastocytoma. SM is characterized by mast cell
accumulation in internal organs such as bone marrow,
spleen, lymph nodes, and the gastrointestinal tract. SM is
divided into subtypes such as indolent SM, smoldering SM,
SM with an associated hematologic neoplasm, aggressive
SM and mast cell leukemia (7,8).

SM is defined by major and minor criteria. Major criteria
is the multifocal dense infiltrate of mast cells in the bone
marrow or in other extracutaneous organ(s) (>15 mast cells
per aggregate). Minor SM criteria are: (a) 25% of mast cells
show an abnormal morphology in bone marrow smears,
or are spindle-shaped cells in biopsies of extracutaneous
organ(s); (b) a KIT mutation at codon 816 in extracutaneous
organ(s) or bone marrow; (c) Expression of CD2 and/or
CD25 in bone marrow or extracutaneous organ(s); (d) serum
tryptase >20 ng mL-1. If at least one major and one minor
or at least three minor criteria are fulfilled, the diagnosis of
SM is given (1,3,8). Diagnostic criteria of SM are presented
in Table I. Although mastocytosis is rarely seen in systemic
forms in childhood CM localized to the skin is much more
frequent), it has been reported that some of these cases do
not enter into remission after adolescence and the severity
of the disease may increase (1-4). In this study, we aimed to
evaluate the clinical and laboratory findings of cases with a
mastocytosis diagnosis in our clinic.

Materials and Methods

Thirteen patients diagnosed with mastocytosis in the
Pediatric Hematology Clinic of Ege University Medical

Table I. Diagnostic criteria for systemic mastocytosis

Major

1. Multifocal dense infiltrates of mast cells (tryptase positive) in
bone marrow and/or other extracutaneous tissues (aggregates of
more than 15 mast cells).

Minor

1. More than 25% of the mast cells in bone marrow smears or
tissue biopsy sections are spindle shaped or display atypical
morphology.

2. Detection of a c-kit point mutation in codon 816 in blood, bone
marrow, or other lesional tissue.

3. Evidence of CD2 and/or CD25 on mast cells in bone marrow,
blood, or extracutaneous tissue.

4. Serum tryptase more than 20 ng/mL
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Faculty from November 1999 to April 2016 were included
in this study. Ethical approval was obtained (Acibadem
University ATADEK, 2019-19/11). Patients were accepted into
the study after having given written informed consent from
parents. All diagnoses were confirmed via histopathological
investigation of skin biopsy samples. Evaluations were
performed by retrospective evaluation of patient files. The
patients’ clinical findings, complete blood count results,
biochemical parameters, tryptase levels, total Ig E levels,
and the results of abdominal ultrasonography and bone
marrow examinations were recorded.

Statical Analysis

All demographic and clinical wariables were summarized
using count and percentage n (%) for categorical variables
and means plus or minus standard deviations for continuous
variables.

Results

Our patient group was comprised of 7 girls and 6 boys.
The mean age at diagnosis was 20 (3-68) months. Patients’
medical records showed that all applications to the
department were due to skin rash. None of the patients had
a family history of this disease. There were no pathological
findings except mastocytosis-specific rashes on physical
examination of the patients. The rashes were mostly
located on the trunk. They were also seen in extremities
and face. At the time of diagnosis, complete blood count
and peripheral smear were found to be compatible with the
iron deficiency anemia in three patients. Other parameters
were normal. Mean absolute eosinophil count was 421.4/
plL (70-980/uL). Liver and kidney function tests and other
biochemical values were within their respective reference
ranges. Abdominal ultrasonography was performed in 12
patients. In one patient, liver calcification was detected
incidentally and the patient was diagnosed with hydatid cyst
afterwards. The other patients had normal ultrasonography
findings. Total tryptase levels had been measured in all but
one of our patients. Mean tryptase level was 5.9 (3.6-16.6)
ng/mL. In only one of our patients, the level of tryptase
was found to be slightly increased (16.6 ng/mL); however,
on subsequent measurements (3 times), they were found
to diminished. Total IgE levels were determined in 8 of our
patients and the median level was 91.1 (minimum 4.47-
maximum 362) IU/mL. Two patients were observed to have
high total IgE values (126 and 362 IU/mL) in regard to age-
adjusted reference intervals. The laboratory characteristics
of patients are presented in Table Il. Bone marrow aspiration
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Table Il. Laboratory characteristics of patients
Patient Tryptase IgE (IU/mL) | Eosinophil
number Level (kUA/L) ratio
1 4.08 - 2.08
2 - 362.00 2.3

3 3.6 9.96 0.33
4 4.3 58.90 4.2

5 4.84 - 179
6 8.64 - 0.9

7 4.6 72.70 1

8 74 126.00 4

9 3.6 4.47 14

10 4.41 - 71

n 16.6 - 6.1

12 333 133.00 41

13 5.4 911 2.4

Figure 1. Maculopapuler rash on patient’s face

and biopsy were performed on 9 of the 13 patients, none
of them indicated an increase of mast cells. All cases were
evaluated as cutaneous type mastocytosis. In general, the
patients were followed up without any treatment. Oral
antihistaminic drugs and local clobetazol proprionate were
applied to them during periods of increased pruritis. Patients
did not receive any other systemic treatment. In follow-up,
there was no increase in the lesions of the patients.

Discussion

Mastocytosis is a rare disease. While epidemiological
studies are insufficient, both in our country and the world,
its prevalence is estimated to be 1in 10,000. Moreover, it has
also been reported that approximately 1in 1,000 to 8,000

Figure 2. Rash on a patient’s trunk

patients who apply to dermatology clinics are diagnosed
with mastocytosis (9-11). Mastocytosis can be seen both in
childhood and adulthood. In 55% of cases, the findings and
symptoms of the disease appear within the first two years
of life, 10% of patients manifest symptoms between 2-15
years, and the remaining 35% of the patients show initial
findings after 15 years of age. According to a publication
from our country, 73% of mastocytosis cases were reported
in children, while 26.7% were reported in adults (12,13). In
our cases, the average age of diagnosis was 20 months
and the female/male ratio was 1.1/1. Related literature is
conflicting, while some report that mastocytosis is more
frequent in females, others indicate that it is more common
among males (14-17).

Mastocytosis is now classified with myeloproliferative
neoplasms. Increased local concentrations of soluble mast
cell growth factor in lesions of CM are believed to stimulate
mast cell and melanocyte proliferation. Activating
mutations of the proto-oncogene c-kit have been identified.
Although pediatric mastocytosis can spontaneously regress,
it is a clonal disease most commonly associated with
D816V and other activating c-kit mutations. The induction
of melanocytes explains the hyperpigmentation that is
commonly associated with cutaneous mast cell lesions. The
stimulation of pruritusis associated with production of IL-31.
IL-6 levels have been shown to be elevated and correlated
with the disease severity, indicating IL-6 is involved in the
pathogenesis of mastocytosis (5,6,8).

CM is divided to three categories namely maculopapuler
form, diffuse CM and solitary mastocytoma (18). CM
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typically manifests as maculopapular or plaque-like rashes
seen on the trunk and extremities in the majority of cases,
and particularly on the sides of the head and face in children.
Figures 1 and 2 show skin rashes in our cases. In both
forms of the disease, itching, redness, tachycardia, syncope,
gastrointestinal symptoms such as nausea, vomiting,
abdominal pain can develop as a result of secretion of
mediators such as histamine, heparin and tryptase from the
accumulated mast cells. The risk of anaphylaxis is increased
in cases with mastocytosis, which is more common in those
with SM. In the literature, anaphylactic risk is reported
to be 22-50% in adults and 6-10% in children. It should
be kept in mind that anaphylaxis can often be triggered
by fever, infections, and even, albeit rarely, by various
foods and medicines during childhood. In its systemic
form, symptoms are associated with the affected organs.
Hepatomegaly, elevations in liver function tests, acid and
portal hypertension may occur due to liver involvement;
splenomegaly and hypersplenism may occur in cases with
spleen involvement; pancytopenia may develop due to bone
marrow involvement; gastrointestinal tract involvement
may manifest with hypoalbuminemia and weight loss. More
rarely, osteoporosis and pathologic fractures can be seen
secondary to skeletal involvement (1,2,19). None of our
patients showed any evidence of such findings.

As previously mentioned, SM is defined by major and
minor criteria. Major criterion is the multifocal dense
infiltrate of mast cells in the bone marrow or in other
extracutaneous organ(s). Minor SM criteria are defined as:
25% of mast cells in bone marrow smears, or are spindle-
shaped cells in biopsies of extracutaneous organ(s); a KIT
mutation at codon 816 in extracutaneous organ(s) or bone
marrow; expression of CD2 and/or CD25 in bone marrow or
extracutaneous organ(s); or serum tryptase >20 ng mL-1.
We need one major and one minor or at least three minor
criteria to diagnose SM (1,3,8). In childhood, it is difficult
to determine the exact number of cases with systemic
involvement, due totherareness of the systemic formamong
children and the fact that bone marrow biopsy is performed
in selected cases (3,4). There is no universal consensus
on which tests should be performed and how often they
should be repeated when mastocytosis is diagnosed in
childhood. Contrary to adult mastocytosis, complete
blood count, biochemical parameters and peripheral smear
findings are normal, as was the case in our study (4). Serum
tryptase levels are shown as the most reliable parameter for
predicting mast cell activation, and therefore, the severity
and prevalence of mastocytosis. Serum tryptase levels are
expected to be high especially in patients with very common
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skin involvement or systemic findings (20,21). Since it is one
of the cornerstones of SM, without doing bone marrow
aspiration and biopsy, diagnosis of some systemic cases may
be overlooked. In a large study consisting of 173 patients, the
authors found only two cases of systemic involvement in
children with diffuse CM (22). In our study, serum tryptase
level was at the upper limit of normal in only one patient
and follow up measurements were normal. It is known
that eosinophils and mast cells coexist in many clonal and
nonclonal diseases. Both cells are derived from CD34 +
hematopoietic cells and have the ability to regulate their
tissue microenvironment. A number of previous studies
have shown that eosinophilia can be detected in SM and can
indicate an aggressive disease (23,24). Clinical consequence
of eosinophilia in SM might largely depend on the subtype
of disease and the underlying molecular mechanisms. In
one recent study, the total eosinophil ratio was normal. It
is also known that IgE levels and IgE-mediated anaphylaxis
risk may be increased in patients with mastocytosis (25,26).
IgE levels were measured in 8 of our cases, and values were
elevated in 2 patients. However, anaphylaxis did not develop
in any of our cases.

Our findings show that, even if bone marrow aspiration
and biopsy are performed, it is difficult to confirm the
diagnosis in patients without conclusive findings for
mastocytosis (blood count and smear, increased tryptase,
hepatosplenomegaly). Since tryptase activity isanimportant
marker of disease activity, and considering the fact that
it was shown to increase beyond the reference range only
once in one patient, it may be appropriate to measure
tryptase at certain intervals in suspected patients.
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