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Abstract

Systemic mastocytosis (SM) is a heterogeneous disease
of the bone marrow characterized by abnormal growth,
accumulation and activation of clonal mast cells (MCs).
We report a case of SM with multi-organ involvement.
A 30-year-old man presented with diarrhea, flushing,
maculopapular rash with itching and weight loss. The
upper and lower gastrointestinal endoscopies showed
macroscopic involvement of stomach and duodenum;
mucosal samples from stomach, duodenum, colon and
distal ileum showed mucosal infiltration by large, spin-
dle-shaped MCs with abnormal surface molecule expres-
sion (CD2 and CD25), a picture fully consistent with SM,
according to the World Health Organization diagnostic
criteria. A computed tomography scan showed diffuse
lymphadenopathy, hepatosplenomegaly and diffuse
small bowel involvement. Bone marrow aspirate and bi-
opsy were diagnostic for SM; serum tryptase levels were
increased (209 ng/mL, normal values < 20 ng/mL). The
conclusive diagnosis was smouldering SM. There were
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no therapeutic indications except for treatment of symp-
toms. The patient was strictly followed up because of
the risk of aggressive evolution.
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INTRODUCTION

Systemic mastocytosis (SM) is a heterogeneous disease
of the bone marrow characterized by abnormal growth,
accumulation and activation of clonal mast cells (MCs)"™.
In most patients, SM is caused by mutations in the
KIT oncogene (D816V, present in more than 80% of
patients), which encodes for a tyrosine kinase protein
involved in differentiation and proliferation of MCs.
This mutation determines an abnormal differentiation,

proliferation and clustering of neoplastic progenitors
of MCs"®. Clinical features are related to histamine re-
lease (e.g., flushing, urticaria, itching, diarrhea, e#) or to
uncontrolled growth and infiltration of clonal MCs in
different organs (such as liver, spleen and bone marrow).
The latter clinical findings must be divided into B- (Bor-
derline Benign-Be watchful) and C-symptoms (Consider
Cytoreductive therapy) (Table 1P,

Bone marrow aspirate and biopsy represent the main
diagnostic step when SM is suspected" ™. According
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to the World Health Organization (WHO) diagnostic
criteria (Table 2), SM is diagnosed when the major and at
least one minor criterion or three minor criteria are satis-
fied™.

At present there is no effective therapy for SM and
the medical approach is aimed at symptomatic relief
and improvement of quality of life. SM patients should
avoid triggers for MC degranulation (e.g., exposure to
heat, cold, acute emotional stress, very strenuous exet-
cise, alcohol). Commonly used symptomatic drugs are
H1 and H2 histamine receptor blockers, ketotifen, cro-
molyn sodium and anti-leukotriene drugs. Cytoreductive
regimens (interferon alpha-2b, cladribine, tyrosine kinase
inhibitors and hydroxyurea) are indicated in SM with C
ﬁndingsp’s’lw].

CASE REPORT

A 30-year-old man presented with a ten-year history of
maculopapular rash with itching and a six-month history
of diarrhea (3-4 bowel movements per day with loose
stools), flushing and weight loss.

The medical history was otherwise unremarkable, ex-
cept for a non-steroidal anti-inflammatory drug-induced
anaphylaxis.

Relevant findings at physical examination were rep-
resented by a diffuse maculopapular rash with itching
(termed “urticaria pigmentosa”) (Figure 1), hepatomegaly
(with the lower hepatic edge 3 cm below the costal mar-
gin), splenomegaly (with the lower splenic edge 2 cm be-
low the costal margin) and a diffuse, superficial, painless
lymphadenopathy, ranging from 2 to 4 cm in diameter.

Complete blood count, renal function tests, plasma
clectrolytes, liver function tests, clotting and thyroid
function tests were normal as was plasma protein gel
electrophoresis.

Serological and stool tests for bacterial and parasitic
infections were negative. Past or current hepatitis B virus
(HBV), hepatitis C virus (HCV) and human immunodefi-
ciency virus (HIV) infections were ruled out by determin-
ing HBsAg and anti-HBc, anti-HCV and anti-HIV ant-
bodies. Celiac disease was excluded on the basis of nega-
tive anti-endomysial and anti-transglutaminase antibodies
with normal total IgA concentration. The panel for gas-
trointestinal neuroendocrine tumors was negative. Serum
calcitonin levels were normal. Conversely, serum tryptase
level was 209 ng/ml (reference value < 20 ng/mlL).

Abdominal ultrasonography showed hepatomegaly,
splenomegaly, diffuse lymphadenopathy and diffuse small
bowel dilatation with wall edema (Figure 2A and 2B). At
upper and lower gastrointestinal endoscopy, there was
a diffuse hyperemia with superficial erosions. Gastric,
duodenal, distal ileal and colonic histology (Figure 3A,
3B and 3C) revealed diffuse mucosal MC infiltration,
with spindle-shape and with abnormal surface molecule
expression (CD2 and CD25) fully consistent with SM ac-
cording to WHO criteria™”,

In line with the current guidelinesm’sj, the patient
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Table 1 Systemic mastocytosis findings related to mast cell

infiltration and proliferation (modified from Valent ez a/**")

B symptoms (Borderline benign-be watchful)

Hepatomegaly
Splenomegaly
Lymphadenopathy
Hypercellular marrow
Mast cell infiltration in bone marrow > 30%
Serum tryptase levels > 200 ng/mL
C symptoms (Consider cytoreductive therapy)

Anemia (Hb <10 g/dL)

Thrombocytopenia (< 100 000/mm”)
Neutropenia

Hepatopathy with ascites or portal hypertension
Splenomegaly with hypersplenism
Malabsorption with weight loss

Osteolysis with pathological bone fractures

Table 2 World Health Organization diagnostic criteria for

systemic mastocytosis (modified from Valent er a/™")

Major criterion
Multifocal dense infiltrates of MCs (> 15 MCs in aggregates) in bone
marrow biopsy and/or in sections of other extracutaneous organ(s)
Minor criteria
(1) > 25% of all MCs are atypical cells on bone marrow smears or are
spindle-shaped in MC infiltrates detected on sections of extracutaneous
organ(s)
(2) c-kit point mutation at codon 816 in the bone marrow or in another
extracutaneous organ
(3) MCs in the bone marrow or in another extracutaneous organ express
CD2 and/or CD25
(4) Serum tryptase levels > 200 ng/mL (this criterion is valid only if
AHNMD-SM has been excluded)

MCs: Mast cells; AHNMD-SM: Associated hematopoietic clonal non-MC
lineage disease systemic mastocytosis.

underwent a bone marrow aspirate and biopsy with evi-
dence of diffuse MC infiltration, fully consistent with
SM (Figure 4A, 4B and 4C). D816V mutation detection
in the KIT oncogene was negative.

Disease staging was performed by both total body
computed tomography scan, which confirmed hepa-
tosplenomegaly, diffuse abdominal lymphadenopathy
and diffuse small bowel involvement, and total skeleton
X-ray, negative for osteolytic lesions. Osteoporosis was
diagnosed on the basis of reduced bone mineral density.

In accordance with the diffuse organ involvement,
serum tryptase levels > 200 ng/mL and B-findings
(hepatosplenomegaly, lymphadenopathy, diarrhea and
osteoporosis), the final diagnosis was of smouldering
SM**. No indication was given for cytoreductive regi-
men; the patient was instructed to avoid MC degranula-
tion triggers and was given H1-H2 histamine receptor
blockers and cromolyn sodium. A strict follow-up was
planned aimed at early recognition of an aggressive SM
evolution® ™™™, The patient was evaluated at quarterly
intervals for a nine-month period and then, because of
clinical stability, twice a year.
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Figure 1 Maculopapular rash (“urticaria pigmentosa”) in a systemic mas-
tocytosis patient.

DISCUSSION

Systemic mastocytosis, a rare disease whose prevalence
is unknown, can affect people at any age, with a slightly
higher frequency in young men" .

According to the WHO classification, four SM vari-
ants have been identified"™: (1) indolent SM represents
the most common form and is characterized by cutane-
ous and bone marrow involvement, without B or C find-

ings; its prognosis is usually good. A rare subvariant, pos-
sibly progressing to a more aggressive SM type, is smoul-
dering SM, characterized by B findings, diffuse organ
involvement and serum tryptase levels > 200 ng/mlL; (2)
aggressive SM: this form affects 5% of SM patients and
is characterized by the lack of cutaneous involvement. C
findings are present and the prognosis is usually poor; (3)
associated hematopoietic clonal non-MC lineage disease
SM (AHNMD-SM) represents the second most frequent
subtype of SM. To be diagnosed, WHO criteria for both
SM and AHNMD must be fulfilled. Underlying blood
disease is represented by myeloid disease in 80%-90%
of cases and by lymphatic malignancy in the remaining
10%-20%. The prognosis is influenced both by AHN-
MD and SM subtype; and (4) mast cell leukemia: a very
rare SM subtype characterized by C findings, percentage
of neoplastic MCs at bone marrow biopsy > 20% and
circulating neoplastic MCs. Its prognosis is usually poor.

As indicated by WHO diagnostic criteria, SM is diag-
nosed when the major criterion and at least one minor
criterion or at least three minor criteria are satisfied™”.
Based on the low disease prevalence and its wide clinical
spectrum, SM can be difficult to diagnose.

Bone marrow aspirate and biopsy represent the
cornerstones for SM diagnosis, the hallmark being the
presence of multifocal, dense MC aggregates™”. To fur-
ther improve MC recognition in bone marrow samples,
immunohistochemical markers have been introduced.
Among them, tryptase reactivity is considered the most
sensitive, allowing the detection of even small MC infil-
trates' ', Considering that virtually all MCs, irrespective
of their maturation stage, activation status or tissue of
localization, express tryptase, staining for this marker
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Figure 2 Abdominal ultrasound. A: Small bowel dilatation (white arrow) and
wall edema (duble arrow) at ultrasonography (US). B: Abdominal lymphade-
nopathy at US (crosses refer to lymph node enlargement, 5 cm).

detects even those infiltrates that are primarily comprised
of immature, nongranulated MCs"". However, it must be
emphasized that neither tryptase nor other immunohisto-
chemical markers (e.g., CD 117) can distinguish between
normal and neoplastic MCs"". Conversely, immunohisto-
chemical detection of aberrant CD2 or CD25 expression
on bone marrow MCs appears to be a reliable diagnostic
tool in SM, given its ability to detect abnormal MCs in all
SM subtypes'”. The expression of even one of these two
antigens represents a WHO minor diagnostic criterion.

Johnson ez a/"” enrolled 59 patients with clinically
suspected SM; all of them underwent bone marrow ex-
amination, including immunophenotyping by immuno-
chemistry and/or flow cytometry and molecular studies
for KIT exon 17 mutations, and determination of serum
tryptase level. Using the WHO criteria, in patients with
suspected SM based on clinical and laboratory findings,
the diagnosis of SM was possible in 90% of the cases.
However, the major criterion was only observed in near-
ly 70% of patients. In an additional 30%, the diagnosis
of SM could only be obtained by using ancillary testing,
as specified by the WHO minor criteria. Noteworthy, the
series from Johnson e# al'”” support the relevance of an-
cillary testing in obtaining the diagnosis of SM by bone
marrow examination.

A further comment is warranted regarding the con-
troversial role of serum tryptase level in the diagnostic
SM algorithm. Tryptase is an enzyme stored in MC
granules and released after MC degranulation. It is ac-
tivated by acidic pH and presence of heparin. The bio-
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Figure 3 Colon biopsy in a systemic mastocytosis patient. A: Diffuse mast cell (MC) infiltrate (Hematoxylin-eosin, < 10); B: The dense infiltrate is represented by
MCs, whose detection is increased by positive inmunohistochemical marker CD117; C: The dense infiltrate is represented by MCs, whose detection is increased by

positive immunohistochemical marker CD25.

Figure 4 Bone marrow biopsy in a systemic mastocytosis patient. A: Diffuse mast cell (MC) infiltrate (Hematoxylin-eosin, < 10); B: The dense infiltrate is rep-
resented by MCs, whose detection is increased by positive immunohistochemical marker CD117; C: The dense infiltrate is represented by MCs, whose detection is

increased by positive immunohistochemical marker CD25.

logic activity of enzymatically active tryptase is still un-
certain. Many potential substrates have been defined 7
vitro: anticoagulation, fibrosis and fibrolysis, kinin gener-
ation and destruction, enhancement of vascular perme-
ability, airway smooth muscle hyperreactivity. However,
it must be underlined that the 7z vivo relevance of these
potential activities remains to be defined. Serum trypt-
ase levels increase as a consequence of acute systemic
anaphylaxis, SM and myeloproliferative diseases. In SM,
serum tryptase levels represent a minor diagnostic crite-
rion according to the WHO, but only if AHNMD-SM
has been excluded™”. Valent e a/>” have recently sug-
gested that patients with clinical suspicion of SM hav-
ing high serum tryptase levels should undergo a bone
marrow examination in order to confirm the diagnosis.
Furthermore, as tryptase levels are related to the burden
of neoplastic MCs, their determination is of relevance
in following up those SM patients given a cytoreductive
regimen.
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