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In mast cell (MC) disorders (mastocytosis), clinical symptoms
are caused by the release of chemical mediators from MCs, the
pathologic infiltration of neoplastic MCs in tissues, or both.
Cutaneous mastocytosis is a benign disease in which MC
infiltration is confined to the skin. In pediatric cases cutaneous
mastocytosis might regress spontaneously. Systemic
mastocytosis (SM) is more frequently diagnosed in adults and
is a persistent (clonal) disease of bone marrow—derived
myelomastocytic progenitors. The somatic c-kit mutation
D816V is found in the majority of such patients. The natural
clinical course in SM is variable. Whereas most patients remain
at the indolent stage for many years, some have aggressive SM
(ASM) at diagnosis. Other patients have an associated clonal
hematologic non—MC lineage disease (AHNMD). MC leukemia
(MCL) is a rare disease variant characterized by circulating
MCs and fatal disease progression. The diagnoses of ASM, SM-
AHNMD, and MCL might be confused with a variety of
endocrinologic, vascular, or immunologic disorders. It is
therefore of particular importance to be aware of the possibility
of an underlying (malignant) MC disease in patients with
unexplained vascular instability, unexplained (anaphylactoid)
shock, idiopathic flushing, diarrhea, headache, and other
symptoms that might be mediator related. An important
diagnostic clue in such cases is an increased serum tryptase
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level. The current review provides an overview of mastocytosis
and its subvariants and a practical guide that might help to
delineate mastocytosis from unrelated systemic disorders. (J
Allergy Clin Immunol 2004;114:3-11.)
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BASIC CONCEPTS IN MAST CELL BIOLOGY

Mast cells (MCs) are metachromatic cells that reside
in vascularized tissues and contain chemical pro-
inflammatory and vasoactive mediators in cytoplasmic
granules.l’2 These mediators are released from MCs in
response to IgE receptor cross-linking by receptor-bound
IgE interacting with specific allergen or by other stimuli.'~*
Several mediators, such as MC tryptase, which can be
measured in the serum of blood, are surrogate markers that
aid in the diagnosis of mastocytosis and represent an
indirect parameter (indicator) of the total body number
of MCs.””

A number of studies have established that MCs derive
from multipotent hematopoietic progenitor cells.®1°
These progenitors are detected in the bone marrow, as
well as in the peripheral blood.'? Thus MC precursors
are considered to originate in the bone marrow, distribute
in the blood, and transmigrate through the endothelial
barrier into tissues before undergoing terminal differen-
tiation and maturation.'® Several cytokines and other
factors are considered to contribute to mastopoiesis. A
pivotal cytokine in this process is stem cell factor (SCF).
SCF induces development of MCs from uncommitted
progenitors and promotes terminal differentiation and
maturation.®*'? The effects of SCF on MCs and their
progenitors are mediated through KIT, a transmembrane
tyrosine kinase—type receptor encoded by the c-kit
proto-oncogene.'”'* Defects in either the c-kit or SCF
gene in mice result in MC deﬁciency.m’]5 All in all, SCF
and KIT represent the critical molecules in the regulation
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Abbreviations used
AHNMD: Associated hematologic non—MC lineage
disease
ASM: Aggressive systemic mastocytosis
CM: Cutaneous mastocytosis
MC: Mast cell
MCL: Mast cell leukemia
SCF: Stem cell factor
SM: Systemic mastocytosis
WHO: World Health Organization

of MC development, proliferation, and survival. In line
with this concept, gain-of-function mutations in the c-kit
gene are associated with enhanced growth of MCs.!6%
It has been documented that such transforming
mutations, particularly c-kit D816V (Asp-816-Val), are
frequently identified in patients with systemic mas-
tocytosis (SM) when the relevant cells and tissues are
examined.'”

During differentiation from progenitors and in terminal
maturation, MCs acquire certain morphologic and pheno-
typic properties.'>***” Morphologically, 4 stages of
maturation have been described: the nongranulated
(tryptase positive) blast cell, the metachromatic blast, the
promastocyte (atypical MC type II, MC with bilobed or
multilobed nuclei), and the mature MC (typical mono-
nuclear MC).>* Immature MCs (promastocytes and meta-
chromatic blasts) are frequently detected in bone marrow
smears of patients with ASM or MCL.** In patients with
indolent SM, the bone marrow smear usually contains
MCs that appear more mature. However, in most cases
these bone marrow MCs show morphological abnormal-
ities, including (1) prominent cytoplasmic extensions, (2)
oval nuclei, and (3) a hypogranulated cytoplasm.** If at
least 2 of these 3 abnormalities are found, bone marrow
MCs (on bone marrow smears) are termed atypical MCs
type 1.2* In some patients with SM, the majority of MCs
are round and do not show significant morphologic
abnormalities and are thus reminiscent of (normal) tissue
MCs. In these cases other minor criteria, apart from
atypical morphology of MCs, must be documented to
establish the diagnosis of SM. Here one approach is to
assess the immunophenotype of MCs. In fact, MCs are
known to display a characteristic antigenic phenotype
in normal tissues, as well as in SM.?>* In contrast to
normal MCs, MCs in SM usually express CD25 and
CD2.%5:29-33:35:36 {mmature MCs might express additional
antigens. The most immature MC progenitors (both
normal and neoplastic) express CD34 and CD13 together
with CD117.719%7

WORLD HEALTH ORGANIZATION
CLASSIFICATION AND DIAGNOSTIC
CRITERIA

Mastocytosis is characterized by the abnormal growth,
accumulation, or both, of MCs in one or more organ
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systems.37’41 Cutaneous mastocytosis (CM) is often

diagnosed in childhood but is observed less frequently
in adults.*' By contrast, in adult patients SM is more
frequently diagnosed than CM.¥7#!

In most evaluations the diagnosis of SM is established
through an examination of the bone marrow.*>*
However, other organs, such as the liver or the gas-
trointestinal tract, might also be involved.***** In contrast
to SM, pediatric CM might spontaneously regress in
a significant number of cases.*"* Thus in many pediatric
patients skin lesions are observed to regress or disappear
before or during puberty.*'*

By contrast, SM is considered a persistent clonal
disease of myelomastocytic progenitor cells. In most
patients with SM, the c-kit mutation D816V is detect-
able.'”"?* Furthermore, in a subgroup of patients with SM
(smoldering variant) mutation is not only found in MCs
but also in non—MC lineage hematopoietic cells.*>>*-%*
On the basis of such findings, SM is recognized by the
World Health Organization (WHO) as a separate group of
myeloproliferative  disorders among hematopoietic
neoplasms.55’56 This concept is consistent with experi-
mental findings indicating that MCs arise from
myelopoietic progenitors’'" and with the relatively high
incidence of associated hematologic (clonal) non—MC
lineage diseases (AHNMD) observed to develop in
patients with SM.>"%°

On the basis of recent advances in mastocytosis
research, an updated consensus classification for masto-
cytosis was proposed in 2001 and subsequently adopted
by the WHO.>*! This updated classification is an ex-
tension and refinement of previous classifications,’>°
with additional criteria developed during the past few
years.62 The WHO classification represents an accepted
clinical approach that helps in the discrimination between
SM and CM, SM and myelomastocytic disorders, and SM
and a reactive increase in MCs.>>¢! Respective criteria to
diagnose SM with certainty have been termed SM criteria
and are divided into major and minor subsets (Table I). If
at least 1 major and 1 minor criterion or at least 3 minor
criteria are fulfilled, the diagnosis of SM is
established.”>%!

The major criterion is the identification of a compact,
dense, multifocal MC infiltrate in a bone marrow biopsy
section (or other internal organ) that consists of at least 15
coherently aggregating MCs.***33 The best available
marker for MC detection in such biopsy specimens is
tryptase.>** Notably, antibodies to tryptase detect even
small-sized compact or atypical (diffuse or mixed) MC
infiltrates.*>®> Compact MC infiltrates are diagnostic and
sometimes are also detected in other internal organs apart
from bone marrow.***®

Minor criteria are important cocriteria confirming the
diagnosis of SM. These criteria include the atypical mor-
phology of MCs (spindle-shaped, atypical type I
MCs),>*% an atypical phenotype (CD25 and
CD2),25’3 1:33.62 increased serum tryptase,‘%""e’z’66 and dem-
onstration of mutations at codon 816 of c-kit.'” 2267
From a practical aspect, the experienced hemato-
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TABLE I. WHO criteria for the diagnosis of SM: Criteria
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TABLE Il. WHO classification of mastocytosis

Major*  Multifocal dense infiltrates of MCs in bone marrow or
other extracutaneous organs (>15 MCs aggregating)
Minor*  a. MCs in bone marrow or other extracutaneous organs

show an abnormal (spindling) morphology (>25%)
b. Codon 816 c-kit mutation D816V in extracutaneous
organst
c. MCs in the bone marrow express CD2, CD25, or both
d. Serum tryptase >20 ng/mL (does not count in
patients who have an associated hematopoietic clonal
non—MC lineage disease (= AHNMD)

*If at least one major and one minor criterion or 3 minor criteria are
fulfilled, the diagnosis of SM can be established.

FOther activating mutations at codon 816 of c-kir also count as a minor
criterion.

pathologist should be able to diagnose SM on a routinely
stained (ie, Giemsa-stained) bone marrow biopsy section
in more than 70% of all cases (focal aggregates [major]
of spindle-shaped [minor] MCs equals SM). Thus the
criteria and classification are straightforward in typical
cases of SM. In the absence of spindling and clustering
of MCs, however, it is of importance to be sure about the
diagnosis of SM and to apply additional disease-related
criteria. The application of molecular criteria then
becomes crucial for establishing the diagnosis of SM
because MCs increase and might even form focal
infiltrates in reactive MC hyperplasia or myelo-
mastocytic disorders.®®"!

SM can show either an indolent or aggressive clinical
course.*” #9727 Agoressive systemic mastocytosis
(ASM) is characterized by infiltration of multiple organs
by MCs, with progressive impairment of organ function
evidenced by severe cytopenias, malabsorption, bone
fractures, and severe hepatic damage.m’73 Respective
findings are called C-findings.®""”* MC infiltration with
organomegaly should not be regarded as a C-finding
unless accompanied by evidence of impaired organ
function.®’ In fact, organomegaly is also found in patients
with an indolent or a smoldering (nonaggressive) course
without significant organ dysfunction,so'54 which is
regarded as a B-finding.®' In a subgroup of patients with
SM, an AHNMD might be diagnosed.57'60 In these
patients WHO criteria for SM, as well as criteria for an
AHNMD, are fulfilled.

Mast cell leukemia (MCL) is a rare subentity of SM
characterized by a leukemic infiltration of various organs
by immature neoplastic MCs.***7*¢7 Typically, the
bone marrow smear in these patients contains substantial
numbers of MCs (=20%).>***>>*! In addition, circulat-
ing MCs are observed and comprise 10% or more of
circulating nucleated cells in typical cases.?+405361 The
prognosis of patients with MCL is §,rrave.24’61’73’74 The
most important differential diagnosis to be considered in
MCL is myelomastocytic leukemia.®®”! Table II shows
a summary of variants of mastocytosis recognized by the
WHO.

Variants and subvariants Abbreviation

Cutaneous mastocytosis CM
Maculopapular CM* MPCM
Diffuse CM DCM
Mastocytoma of skin

Indolent systemic mastocytosis ISM
Smoldering SM SSM
Isolated bone marrow mastocytosis BMM

Systemic mastocytosis with an SM-AHNMD
associated clonal hematologic non—MC
lineage disease

Aggressive systemic mastocytosis ASM
With eosinophiliaf

Mast cell leukemia MCL
Aleukemic MCL§

Mast cell sarcoma MCS

Extracutaneous mastocytoma

*Also termed urticaria pigmentosa.

TThe subtype of the AHNMD has to be defined by WHO criteria as well.
1In a subgroup of these patients, the FIPLI-PDGFRA fusion gene is
detectable.

§In these patients circulating MCs are less than 10%.

CLINICAL HALLMARKS AND
PREDIAGNOSTIC CONSIDERATIONS

In most pediatric cases and in the vast majority of adult
patients with indolent mastocytosis, skin lesions are the
leading clinical finding.*"°""”> Biopsy of lesional skin
confirms the diagnosis.‘“’m'75 In pediatric patients the
disease is usually restricted to the dermis, and a bone
marrow examination is not required unless organomegaly
or significant peripheral blood abnormalities are present.61
By contrast, in adult patients, including those in whom
mastocytosis was diagnosed before puberty, the diagnos-
tic workup should include a bone marrow study.42’43’55’61

In contrast to indolent SM, patients with aggressive SM
or SM-AHNMD often might not exhibit urticaria
pigmentosa—like skin lesions. Patients with MCL in-
variably lack skin lesions.>”**®! This is an important
aspect of disease presentation that might be puzzling
because many physicians do not consider mastocytosis in
the differential diagnosis in patients without typical
urticaria pigmentosa—Tlike skin lesions. Such patients are
often misdiagnosed with an endocrinologic, immuno-
logic, hematologic, or allergic disorder, especially when
organopathy is accompanied by mediator-related
symptoms.‘m’%’77 Table III presents a summary of dis-
orders to be considered in the differential diagnosis in
patients with aggressive MC disorders with no skin lesions
present. In the evaluation of patients with SM, the lack of
skin lesions should promote the suspicion of a high-grade
MC disorder, although not all subvariants of mastocytosis
without skin lesions represent malignant disorders. Thus
bone marrow mastocytosis, an MC disease that is
considered to be restricted to the bone marrow, is an
indolent form of mastocytosis without skin lesions. In
these patients the serum tryptase level is relatively low or
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TABLE lll. SM without skin lesions: Common differential
diagnoses

MC disorders

Aggressive SM

MC leukemia

SM-AHNMD

Isolated bone marrow
mastocytosis*®

Adrenal tumor

VIPoma

Gastrinoma

Carcinoid syndrome

Diabetes mellitus

Medullary thyroid carcinoma

Estrogen-testosterone
deficiency

Peptic ulcer disease

Helicobactor pylori infection

Ulcerative colitis

Hepatitis

Cholecystolithiasis

Parasitic disease

Gluten-sensitive enteropathy

Allergy

Idiopathic anaphylaxis

Cardiac disease, aortic stenosis

Essential hypertension

Vasculitis

Malignant lymphoma

Myeloma

Histiocytosis

Bone tumor/metastases

Hypereosinophilic syndrome

Endocrine

Gastrointestinal

Cardiovascular

Neoplastic/oncologic

*In isolated bone marrow mastocytosis, mediator-related symptoms are
not recorded as frequently as in other subtypes of mastocytosis.

might even be normal, contrasting with malignant
subvariants of SM.*

As noted above, a classical clinical hallmark in
mastocytosis is the presence of mediator-related
symptoms from mild to severe or even life-threaten-
ing.76’78 Such mediator-related symptoms might occur in
any subvariant of mastocytosis. However, these
symptoms per se are not indicative of aggressive disease
and thus are not regarded as C-findings.”®”® It is also
important to note that such symptoms are often
nonspecific and thus confused with other underlying
conditions (endocrine, cardiac, pulmonary, allergic, in-
fectious, immunologic, theumatologic, and gastrointesti-
nal; see Table III). In patients with typical skin lesions, the
physician should automatically consider mastocytosis as
the correct diagnosis and the major causative factor
responsible for clinical symptoms. The same might not be
true in evaluating patients without skin lesions—ie, those
with aggressive disease variants. Here the physician might
not include mastocytosis as a major consideration at first
presentation because of the rarity of the disease compared
with other differential diagnoses to be considered.

Clinically, an important clue to the involvement of the
MC system might be a response to H,;/H,-antihis-
tamines, *0-61-72.75-78 However, the symptoms in ASM,
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MCL, or SM-AHNMD might be puzzling and might not
respond to mediator-targeting drugs in all cases. All in all,
it is thus of great importance for the clinician to consider
mastocytosis as a potential differential diagnosis in
various clinical situations related to mediator effects, even
if no skin lesions are found, and then to perform the correct
tests.

DIAGNOSTIC EVALUATION AT FIRST
PRESENTATION

A first important test to perform in patients with
suspected SM is measurement of serum tryptase.3'5 61.62.66
In most patients with SM, the serum tryptase concentra-
tion is greater than 20 ng/mL.>*%%® On the other hand, an
increased serum tryptase level is not exclusively found in
patients with SM. Patients with myeloid non—MC lineage
neoplasms, such as acute or chronic myeloid leukemias,
myelodysplastic syndromes, myeloproliferative disorders,
or myelomastocytic leukemia, might also have high serum
tryptase levels.”>%%%*7 Therefore an increased serum
tryptase level (as a single parameter) is not diagnostic of
SM.®! Lastly, the serum tryptase level might transiently
increase during a severe allergic reaction. >

In light of these considerations, the following practical
guidelines are proposed in the evaluation of an adult
patient without skin lesions but with an increased serum
tryptase level (Table IV). In those patients experiencing an
unexplained hypotensive (anaphylactoid) event, the
tryptase measurement should be repeated a few weeks
after the episode. If the serum tryptase level is still
increased, a bone marrow examination should be
performed (Table IV). In all other patients (ie, without
a severe hypotensive episode at the time of serum
sampling), the bone marrow should always be examined
to diagnose (or exclude) SM or another myeloid (tryptase-
positive) neoplasm.

In early childhood the interpretation of the serum
tryptase determination might be more difficult than in
adults because of a different hypothetic ratio of MC
granule volume/whole body volume and of total volume
of skin MCs/total body volume. Thus it is not known
whether a serum tryptase level somewhat exceeding 20
ng/mL is an indicator for SM in this patient population.
Therefore consideration should be given to monitoring the
serum tryptase level over time and to not performing
a bone marrow puncture unless other signs of a systemic
hematologic disease or aggressive subtype of masto-
cytosis (organomegaly, osteolyses, severe cytopenias, or
others) are found (Table IV).

In adults with suspected SM, however, a bone marrow
examination should be performed. Such a bone marrow
examination includes a thorough examination of histology
and of aspirated cells.>*424361 The histologic workup
should include an appropriate immunohistochemical
analysis using antibodies against tryptase, Kit, CD2, and
CD25.4243.61:64 Tryptase, largely MC specific, and CD25,
only expressed in neoplastic MCs, are of particular
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TABLE IV. Practical guide for the diagnostic evaluation
of patients with suspected mastocytosis
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TABLE V. Cytoreductive therapy in SM

Di variant

Treatment options

Recommended

Initial sign-symptom diagnostic procedures

—_

UP-like skin lesions
in pediatric cases

. Skin biopsy (with analysis
of c-kit D816V) and serum
tryptase*
UP-like skin lesions 1. Bone marrow examinations,
in adult patients skin biopsy, and serum
tryptase (>20 ng/mL in most
SM cases)

2. In case of SM — complete
staging: GI tract, x-ray of
bones, ultrasound of abdomen,
complete blood count,
chemistry, coagulation
parameters, c-kit mutation

status
Mediator-related 1. Serum tryptase, if >20
symptoms but no ng/mL — 2.
skin lesions (UP)f 2. Bone marrow examination,
it SM — 3.

3. SM—stagingt
Severe unexplained . Serum tryptase, if >20
allergic or anaphylactoid ng/mL — 2.
reaction 2. Repeat serum tryptase a few
weeks later: if then, serum
tryptase is >20 ng/mL — 3.
3. Bone marrow examination, if
SM — 4.
4. SM—stagingf

—_

UP, Urticaria pigmentosa.

*Because of a different ratio (ie, MC granule volume/whole body volume in
young infants [compared with adults)), a serum tryptase level slightly
exceeding 20 ng/mL in these young patients might not be regarded as an
indicator for SM. Therefore it is recommended to monitor the serum tryptase
level over time but do not perform a bone marrow puncture unless other signs
for a systemic hematologic disease are found (organomegaly, osteolyses,
severe cytopenias, or others).

tEspecially in patients with aggressive MC disorders, skin lesions are absent.
Therefore it is of pivotal importance to know the subtype of SM in these
patients as soon as possible. In aggressive SM the serum tryptase level is
usually higher than in patients with isolated bone marrow mastocytosis (often
<20 ng/mL), a benign MC disease in which skin lesions are also absent.

diagnostic value. The aspirated cells should be examined
morphologically on bone marrow smears,”*®" im-
munophenotypically by means of flow cytometry with
antibodies against CD25 and CD2,*'** and genetically for
the presence of codon 816 mutations in c-kit."72101 The
aspirated bone marrow cells should be subjected to
acytogenetic test and a colony-forming assay to determine
the numbers of CFU-GM and BFU-E, especially when
hematologic abnormalities, such as cytopenias or leuko-
cytosis, are found or when splenomegaly is present.®’
Bone marrow cells should be examined for the presence
of BCR/ABL and the FIPLI-PDGFRA fusion gene by
means of PCR in patients with leukocytosis, eosino-
philia, or both.®"®!

Rarely, the serum tryptase level might be slightly
increased in healthy individuals in whom no mastocytosis

Typical indolent systemic
mastocytosis (ISM)

No cytoreductive treatment
required (exception: consider
IFN-a2b for severe
osteoporosis, even if no
histology documenting ASM
is available).

Watch and wait in most cases.
However, in select cases (eg,
progressive organomegaly)
IFN-02b * glucocorticoids
can be considered.

Treat AHNMD as if no SM is
present and also treat SM as if
no AHNMD was found. If
splenomegaly and
hypersplenism prohibit
therapy, consider
splenectomy.

IFN-02b + glucocorticoids or
cladribine. If splenomegaly
and hypersplenism prohibit
with slow progression
therapy, consider
splenectomy.

Polychemotherapy (£ IFN-02b)
or cladribine; bone marrow
transplantation for select cases.
If splenomegaly and
hypersplenism prohibit
therapy, consider splenectomy.

Consider STI571 (Imatinib)
therapy as an alternative
treatment approach.

Smoldering systemic
mastocytosis (SSM)

SM-AHNMD

Aggressive systemic
mastocytosis (ASM)

ASM: rapid progressionf
and patients who do not
respond to IFN-02b

ASM without c-kit
D816V or with the
FIPLI-PDGFRA fusion
gene (+ eosinophilia)

Mast cell leukemia
(MCL)

Polychemotherapy or cladribine
(£ IFN-02b). Consider bone
marrow transplantation. If
splenomegaly and
hypersplenism prohibit
therapy, consider splenectomy.
Consider hydroxyurea as
palliative drug.

SM-AHNMD, Systemic mastocytosis with an associated hematologic clonal
non—MC lineage disease.

or other hematologic disorder can be detected. It re-
mains unclear whether these individuals have occult
mastocytosis or an unrecognized myeloid dysplasia. In
regard to the latter possibility, it is noteworthy that some of
these individuals exhibit mild cytopenias but no di-
agnostic dysplasia. In considering occult mastocytosis, it
is noteworthy that in very rare patients mastocyto-
sis appears to first become manifest in internal organs
other than the bone marrow. One example is splenic
mastocytosis.®? Another example is MC sarcoma, a ma-
lignant MC disease that can develop in various organs and,
after a certain latency period, might progress to a clinical
picture indistinguishable from that of ASM or MCL.***%
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NON-MC, TRYPTASE-POSITIVE
HEMATOPOIETIC NEOPLASMS AND
MYELOMASTOCYTIC DISORDERS
(OVERLAP SYNDROMES)

In a subgroup of patients with suspected mastocytosis
and increased serum tryptase levels, the final diagnosis
will be a hematopoietic (myeloid) neoplasm without frank
MC lineage involvement.®""%%7° Likewise, about 40% of
all patients with acute myeloid leukemia (acute myeloid
leukemia without coexisting SM) have an increased serum
tryptase level.” An increased serum tryptase level is also
found in a subgroup of patients with myelodysplastic and
myeloproliferative syndromes, including chronic myeloid
leukemia and hypereosinophilic syndrome.”%%-#¢ In most
of these patients, no involvement of the MC lineage is
found by using morphologic criteria.’”*%®%¢ In a few
patients with advanced myeloid neoplasms, however,
immature metachromatic MCs are observed.”**%%7! If
such cells comprise more than 10% of all nucleated cells in
the bone marrow or blood smear but criteria for SM are not
fulfilled (no dense MC infiltrates, no CD2 or CD25 on
MC:s, and no c-kit mutations at codon 816), the diagnosis
of myelomastocytic leukemia is warrented.®'**”! In other
patients, however, criteria for SM might be fulfilled so that
the final diagnosis will be SM-AHNMD.®' In these
patients it is of importance to define the nature and
subvariant of both the SM and the AHNMD by applying
the WHO criteria.”>¢"%

THERAPY FOR MASTOCYTOSIS

Because no curative therapies for mastocytosis are
available at present, mastocytosis should be treated
according to the symptoms recorded in each pa-
tient,*0:7273.76.78 I patients with mediator-related symp-
toms, mediator-targeting drugs are prescribed.“o’n’m’78 In
addition, these patients should avoid triggering stimuli that
might cause mediator release from MCs.”® In patients with
a history of episodes of hypotension (anaphylactoid
shock), self-administration of epinephrine on demand by
using an Epi-Pen or similar approach has been rec-
ommended.**’*"® Some authors have recommended the
use of cytoreductive or growth-inhibitory drugs for these
patients.76’87 However, such therapeutic maneuvers and
their potential beneficial effects have to be balanced
against the long-term risk of the use of in part mutagenic
drugs and the long-term side effects of these therapies.73

In patients with SM-AHNMD, separate treatment plans
for the SM and AHNMD components of the disease
should be established. The general recommendation for
these patients is to treat the SM as if there was no AHNMD
and the AHNMD as if there was no SM.*0-6-3-7678

In patients experiencing an aggressive growth of
MCs, cytoreductive drugs might be recommended and
used together with anti—mediator-type drugs (Table
\/).61’73’76’78 The best-studied drug is IFN-o, with or
without a glucocorticoid. IFN-a is considered to affect the
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growth of early myeloid progenitor cells and to produce
a major clinical response in about 15% to 20% of all
patients with ASM.*®®? Another promising drug is
cladribine. Cladribine reportedly reduces the MC burden
in patients with ASM.2+7 However, not all patients with
ASM will respond to cladribine (unpublished data). More
recently, the use of targeted drugs in the treatment of
patients with aggressive subtypes of SM has been
proposed. When considering the use of such drugs like
Imatinib (STI571), it is of importance to define the exact
molecular defects that underly mastocytosis and the
potential targets expressed in neoplastic cells.”’”® Thus
whereas several targets and altered genes (eg, wild-type
c-kit, c-kit Phe522Cys, or the FIPLI-PDGFRA fusion
gene) are associated with a response to Imatinib, other
gene defects, such as the c-kit mutation Asp816Val =
D816V, are associated with resistance to Imatinib.”3-10!
The major problem in this regard is that most patients with
SM exhibit c-kit D816V, ' so that Imatinib is not
expected to be used widely to treat SM. All in all, the ideal
drug (combination) to be used in patients with ASM and
MCL has not yet been reported.

SUMMARY AND FUTURE DIRECTIONS

Mastocytosis is a term collectively used for a heteroge-
neous group of disorders of myelomastocytic progenitor
cells. During the past few years, much has been learned
about neoplastic MCs and disease variants. Thus by using
defined criteria, it is now possible to discriminate between
MC disorders and other systemic diseases with reasonable
certainty, even if mastocytosis shows an atypical pre-
sentation. In addition, much is now understood about
disease-specific gene defects occurring in patients with
mastocytosis and related disorders. Some of the altered
genes and molecules have now been identified as potential
targets of drug therapy. These developments lead to the
expectation of improved therapy of mastocytosis in the
foreseeable future.
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