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KEY POINTS

� Symptoms in pediatric mastocytosis are often limited to the skin, and presence of skin le-
sions (urticaria pigmentosa) is the key feature for diagnosis.

� In most affected children, a somatic mutation in the KIT gene can be found; however, the
KIT D816V mutation is only detected in one-third of pediatric patients.

� Extracutaneous symptoms, including anaphylaxis, are rare as opposed to in adult disease
and mainly reported in children with very extensive skin involvement, bullous lesions, and
high mast cell burden.

� Frequent triggers for exacerbations include friction, heat, fever, and insect stings; howev-
er, counseling in regard to avoidance of other potential mast cell activation triggers should
be individualized after careful evaluation.

� In approximately 70% to 80% of children, the disease resolves by adulthood and risk for
persistentdiseasemaybe related to thepresenceofsmall,monomorphicskin lesions;disease
onset after 3 years of age; detection the KITD816Vmutation; highmast cell burden; and sys-
temic disease. Further research is, however, needed including long-term follow-up studies.
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INTRODUCTION

Mast cell activation disorders (MCADs) is a term proposed to cover diseases and con-
ditions related to activation of mast cells (MCs) and effects of releasedMCmediators. In
its broadest sense, the term, therefore, encompasses a wide range of diseases from
allergic asthma to rhinoconjunctivitis, urticaria, food allergy, and anaphylaxis, among
many other conditions whereMC activation (MCA) may contribute to the pathogenesis.1

This article focuses on mastocytosis and gives an overview of its presentations,
challenges, and controversies from a pediatric perspective. Mastocytosis is an un-
usual, heterogeneous group of diseases characterized by the proliferation and accu-
mulation of MCs in body tissues.2,3 Clinical manifestations depend on the localization
of MC infiltration and effects of mediators released from activated MCs, that is, MCA.
The World Health Organization (WHO) classifies mastocytosis into 7 subcategories,

including cutaneous mastocytosis (CM)—where MC accumulation is limited to the
skin—and systemic mastocytosis (SM)—where internal organs are involved.3–5

Although most adults (>95%) with mastocytosis are diagnosed with SM when fully
investigated, with diverse clinical manifestations ranging from mild to very severe or
potentially life-threatening, the disease manifestations in pediatric mastocytosis are
typically limited to the skin, that is, CM, and symptoms are often mild (Table 1),
although gastrointestinal (GI) symptoms are encountered.6

Several areas of pediatric mastocytosis are in need of research, including the eluci-
dation of mechanisms involved in the peculiar spontaneous disease resolution
observed in approximately 70% to 80% of affected children during adolescence as
opposed to adult-onset mastocytosis, which is a chronic disease.7,8

EPIDEMIOLOGY

Epidemiologic aspects of pediatric mastocytosis have not been studied in detail. In a
population-based study, the prevalence of adult mastocytosis was found to be 10 in
100.000 with a slight female predominance.9 The incidence and prevalence of pediat-
ric mastocytosis are estimated to be overall similar to or higher than adult mastocyto-
sis.10 In the adult population, the disease is likely highly underdiagnosed due to a lack
Table 1
Comparison of adult mastocytosis and pediatric mastocytosis

Pediatric Mastocytosis Adult Mastocytosis

Most frequent disease category CM SM

KIT D816V mutation 20%–30%. Other KIT mutations
(exons 8, 9, 11) frequent.14

>90%–95%

Skin lesions Always present May be absent

Typical tryptase level (ng/mL) <11.4 (normal) >20, but may be normal

Typical course of the disease Resolution in 70%–80% before
adulthood

Chronic

Symptoms Often limited to the skin and
controllable by anti-MC
mediator therapy

Very heterogeneous, may
be severe and difficult
to control

Extracutaneous manifestations Rare, but GI symptoms may
be encountered

Frequent, including
osteoporosis

Risk for anaphylaxis Low (1%–9%) High (35%–50%)

Advanced/aggressive disease Exceedingly rare 5%–10% of patients
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of awareness and the very heterogeneous clinical presentations. Although symptoms
in pediatric mastocytosis are more homogeneous and often limited to skin and GI
tract, the pediatric population is also facing a lack of awareness and experience
with the disease among medical care providers and likely a similar under-recognition.
A majority of children (60%–90%) present with mastocytosis skin lesions within the

first 2 years of life11 and in approximately 10% to 20% the skin lesions are already pre-
sent at birth.12 When presenting later than the age of 15 years, the disease is likely to
represent early-onset adult SM. In pediatric mastocytosis, a slight male predominance
has been reported by some groups,8,11 whereas others have not found any clear
gender discrepancies in pediatric mastocytosis.12

Although adult disease is almost always equal to SM, invasive tests (ie, bone
marrow examinations) to rule out systemic involvement are not routinely performed
in pediatric mastocytosis and, thus, the exact frequency of SM in affected children
is largely unknown.3 Among those children who are diagnosed with systemic disease,
virtually all have indolent SM (ISM) and advanced disease categories are exceedingly
rare in the pediatric population.11,13

In general, mastocytosis is a sporadic-appearing disease; however, familial cases of
mastocytosis are well documented, most often related to germline KIT mutations,14

although cases of familial mastocytosis related to somatic KIT D816V mutations
have been reported.15,16
PATHOGENESIS

In contrast to earlier assumptions, it has been shown that in a majority (approximately
80%) of children with mastocytosis, a somatic gain-of-function point mutation in the
KIT gene can be found, at least in lesional skin MCs,14 leading to a stem cell factor–
independent constitutive activation and autophosphorylation of KIT with subsequent
clonal accumulation of MCs through up-regulated recruitment from progenitor cells
and defective apoptosis.
By far, the most frequent KIT mutation in adult-onset disease (ie, SM) involves

codon 816, resulting in the replacement of an aspartic acid by a valine residue
(D816V) in exon 17 involved in the kinase activity of KIT. The KIT D816V mutation
can be detected in more than 90% of adult mastocytosis patients, not only in MCs
in lesional skin and bone marrow but also in peripheral blood.17–20 In pediatric masto-
cytosis, the KIT D816V mutation is only detected in approximately 25% to 35% of
affected children,8 and KIT mutations in exons 8, 9, and 11 are much more prevalent
in the pediatric population compared with adult SM (Fig. 1).8,14,21

Thus, overall there is increasing evidence that pediatric mastocytosis is a clonal dis-
ease in line with adult-onset mastocytosis; however, the mechanisms involved in the
apparent spontaneous resolution observed in approximately 70% to 80% of children
before adulthood have not yet been elucidated.
The symptoms in mastocytosis are caused by the localization of MCs and effects of

mediators released from activated MCs. MCs may excrete numerous preformed as
well as de novo synthesized mediators, including histamine, tryptase, platelet-
activating factor, leukotrienes, prostaglandins, and cytokines, with a wide range of po-
tential effects and related symptoms.22 Although the classic allergic IgE-mediated MC
degranulation is a well described cellular reaction, MCA may also occur by non–IgE-
mediated mechanisms and be induced by several different immunologic as well as
nonimmunologic triggering factors. In childhood disease, MC accumulation and
symptoms are often limited to the skin. The mechanisms involved in the hyperpigmen-
tation of skin lesions in mastocytosis are not known in detail but involve the interaction



Fig. 1. Mutational profiles in pediatric mastocytosis (left) and adult mastocytosis (right).
(Data from Bibi S, Langenfeld F, Jeanningros S, et al. Molecular defects in mastocytosis:
KIT and beyond KIT. Immunol Allergy Clin North Am 2014;34(2):239–62.)
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between clonal MCs in the skin and adjacent melanocytes, resulting in increased
melanogenesis and melanin deposition in epidermis.23 In adult SM, cytoreductive
therapies have been shown to be able to reduce or clear skin lesions but so far no
mediator-targeted therapy has been able to do so, although, for example, histamine
has been shown to stimulate melanocytes.24 Further studies are needed to clarify
how the MC accumulation results in pigmented spots and furthermore why the clinical
appearance of these skin lesions in pediatric mastocytosis is often more polymorphic
compared with adult disease.

CLINICAL FEATURES
Skin Manifestations

The classic presentation of mastocytosis in children is the gradual onset of skin lesions
within the first 2 years of life.8,12 These demarcated, reddish-brown, maculopapular skin
lesions have traditionally been named urticaria pigmentosa (UP); however, in recent
literature the term,maculopapular CM, is applied.4 Symptoms from the skin include pru-
ritus, flushing, and whealing, which may be triggered by physical stimuli, such as heat,
cold, sunlight, and friction as well as infections/fever. The number of skin lesions may
vary from few to widespread skin involvement. Some children exhibit classic, small
(up to 5 mm in diameter) monomorphic UP skin lesions as in adults (Fig. 2), whereas
others have larger, polymorphic lesions (Fig. 3).25,26 These skin lesions typically exhibit
a wheal-and-flare reaction on friction—called the Darier sign. In clinical practice, a useful
approach to elicit this sign is to apply 5 strokes with a wooden tongue spatula with a
moderate pressure over the skin lesions—and wait 3 minutes to 5 minutes (up to 15 mi-
nutes) to evaluate response. False-negative results may be encountered due to intake of
H1-receptor blockers and individual thresholds. Dermographism (stripes of whealing in
the normal skin on scratching) may be seen in mastocytosis but are also seen in induc-
ible urticaria and should not be confused with the Darier sign.
A common type of CM almost exclusively seen in the pediatric population is masto-

cytoma of the skin, presenting as a solitary, itchy, and swollen or sometimes bullous
pigmented lesion, with a diameter of typically 1 cm to 2 cm. In the vast majority of chil-
dren with a mastocytoma, symptoms are limited to the affected skin area; however,
generalized flushing and hypotensive episodes may rarely occur in relation to physical
provocation of the mastocytoma.12



Fig. 2. (A) Monomorphic UP in cutaneous disease (CM). (B) Monomorphic UP in systemic
disease (ISM).
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Another special pediatric subtype is diffuse CM (DCM), in which the entire skin
integument is infiltrated by MCs. Thus, children with DCM do not present with individ-
ual skin lesions but instead exhibit generalized erythema, usually with thickened,
pachydermatous, darker skin and an often extensive, dermographism with bullous re-
actions. The clinical presentation may be dramatic with severe blistering and hypoten-
sive episodes, requiring hospitalization; however, the overall prognosis is good. Even
though serum tryptase levels are often increased in DCM at presentation, evidence of
systemic involvement is usually not found and clinical improvement or resolution over
time is the rule.11,26,27

Cosmetic complaintsmay be amajor issue in adolescents and younger adults and also
an important aspect to address in children—and their worried parents. The challenge of
treating the skin lesions is, as discussed previously, that the reduction of skin lesions de-
mands reduction of the MC infiltration. The use of potentially toxic drugs in pediatric CM,
however, is not warranted for cosmetic indication. The most important aspect in a major-
ity of younger children and their parents is, therefore, reassurance of the benign nature of
the disease and providing tools for the child to cope with their disease and accept their
skin lesions. In younger adults, treatment options targeting the cosmetic burden of skin
lesions are currently limited to UV therapy and short-term high-potency topical steroid.
These treatments should be used cautiously due to potential cutaneous side effects
but can make skin lesions less visible in addition to reducing pruritus and whealing.

Anaphylaxis

In adult SM, there is a 7-fold to 8-fold increased risk of anaphylaxis compared with the
background population,28 with a reported cumulative prevalence from specialized
Fig. 3. Polymorphic UP in cutaneous disease (CM).
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centers of 35% to 50%.29–31 In comparison, the reported prevalence of anaphylaxis in
pediatric mastocytosis is in the range of 1% to 9%, including mild episodes without
cardiovascular compromise,30,32 which seem higher than rates reported in the general
pediatric population,33 however, much lower than in adult SM, and overall severe
anaphylaxis in pediatric mastocytosis is uncommon.
Patterns of elicitors of anaphylaxis in pediatric mastocytosis differ somewhat from

those in adult SM. Here, cases of idiopathic anaphylaxis or unknown triggers are
the most frequently reported, followed by foods and drugs, whereas Hymenoptera
stings are not a frequent trigger of anaphylaxis in pediatric mastocytosis as opposed
to inadult disease, where this is the most frequently reported trigger.29,30,32

In general, the incidence of IgE-mediated allergic rhinitis, asthma, and food allergies
is not more frequent in mastocytosis,30 but symptoms may be more difficult to control
when the conditions coexist.
Currently, no clear predictors or surrogate markers have been identified to allow for

an individual risk assessment for anaphylaxis in mastocytosis and further studies on
this are needed. Suggested predictors for increased risk of anaphylaxis in pediatric
mastocytosis include proved systemic disease, very extensive skin involvement,
bullous skin reactions, persistently high serum tryptase levels, and previous anaphy-
laxis (Box 1).32,34,35 In pediatric mastocytosis, the risk thus seems to correlate with the
severity and character of skin lesions as well as MC burden/level of serum tryptase. By
contrast, the risk of anaphylaxis in adult SM does not correlate to MC burden or may
even correlate inversely—and adult patients without skin lesions (bone marrow mas-
tocytosis [BMM]) may even be more prone to anaphylaxis than patients with typical
ISM, which is an apparent paradox. Currently, even though firm evidence is lacking,
most centers recommend that all adults patients are equipped with an adrenaline
autoinjector for use in case of anaphylaxis, whereas this in general only is provided
to pediatric patients in the presence of risk factors, as described previously (see
Box 1). In addition, patients/families should be informed about potential MC triggers
and risk situations individually, as described previously, and a thorough evaluation
and allergological work-up is recommended in case of anaphylaxis.

Other Symptoms and Disease Manifestations

In general, extracutaneous symptoms occur less often in pediatric mastocytosis
compared with adult SM. GI symptoms, such as reflux, abdominal cramping, and
loose stools, may be encountered in pediatric patients, especially with flushing events.
This may be caused by an increase in intestinal MCs and/or MCmediator effects in the
GI tract; however, in children with such GI symptoms, a thorough evaluation for differ-
ential diagnoses is mandatory. Similarly, other symptoms that are frequent in adult
Box 1

Suggested risk factors for anaphylaxis in pediatric mastocytosis

Very extensive skin involvement

Severe blistering disease

Significantly elevated basal serum tryptase

Systemic disease

KIT D816V mutation

Previous anaphylaxis
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SM, such as fatigue, moods, lack of concentration, depression, and musculoskeletal
pain, are rare in pediatric mastocytosis—and should prompt a search for other causes
when present. At present, little is known about the bone metabolism in pediatric mas-
tocytosis compared with adult SM, where osteoporosis is prevalent; however, from
clinical experience, this does not constitute a problem in children.
MAST CELL ACTIVATION SYNDROME

MCA syndrome (MCAS) is a term proposed to describe a severe constellation of
episodic multisystem symptoms resulting from MCA.1,36 MCAS and its diagnostic
criteria were primarily introduced in the adult population, and little has been published
about MCAS in children.
To meet criteria for MCAS a patient must fulfill all of the following 3 criteria:

1. Episodic symptoms consistent with MCA involving 2 or more organ systems (skin
[flushing, urticaria, and angioedema], GI tract [diarrhea, abdominal cramping,
nausea, and vomiting], airways/naso-ocular [wheezing, conjunctival injection,
and nasal stuffiness], or cardiovascular system [hypotensive syncope, and
tachycardia])

2. Appropriate response to medications targeting MCA
3. A documented increase in a validated marker of MCA during a symptomatic

episode compared with the patient’s baseline value. The most commonly used
marker is serum tryptase and an increase of 20% from baseline plus 2 ng/mL is
suggested as a meaningful indicator of MCA37

By this definition, anaphylaxis is 1 category of MCAS, and, when clinical diagnostic
criteria for anaphylaxis are met,38 it is more appropriate to use this designation,
whereas patients with chronic MCAS typically present with milder systemic symptoms
from MCA.
Currently, MCAS is applied in patients with mastocytosis or with evidence of clonal

MC disease not fulfilling WHO criteria for SM (MMAS), that is, clonal or primary MCAS,
as well as in patients without identifiable cause for MCA, that is, idiopathic or nonclo-
nal MCAS.39

The current literature on MCAS does not address the pediatric population and there
is a need for studies to better understand and classify this in children.
In a child referred for suspected MCAS, it is currently advised to apply the criteria

discussed previously, after ruling out mastocytosis (ie, presence of UP skin lesions)
as well as other etiologies with similar clinical manifestations. A final diagnosis of non-
clonal MCAS should not be assigned unless all these 3 criteria are fulfilled.
In clinical practice, an increasing number of referrals for investigation of MCAS are

seen—also in the pediatric population—due to more diffuse, nonspecific symptoms
without an identifiable cause. These symptoms often present on a chronic basis without
well-defined episodes of MCA and include intolerance to environmental factors, foods,
and drugs; chronic fatigue; headaches; andmemory problems. Currently, there is no ev-
idence to suggest that an abnormal MC phenotype or a continuous state of MCA with
chronic MC mediator release is the cause for these symptoms.36 In some of these pa-
tients, a slightly elevated baseline serum tryptase level might have led to the suspicion of
MCAS. Familial alpha-tryptasemia resulting from duplication or triplication of the alpha-
tryptase gene (TPSAB1) may be the cause and is reported in 4% to 6% of the general
population.40 Alpha-tryptase is enzymatically inactive (as opposed to beta-tryptase) and
there are currently no data to suggest that patients with an elevated tryptase level
caused by familial alpha-tryptasemia have an activated MC phenotype.
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DIAGNOSIS

In children, a diagnosis of mastocytosis is largely clinical and based on the typical
appearance of skin lesions associated with the Darier sign, which is also accepted
as the major diagnostic criterion for cutaneous involvement in mastocytosis in general.
Minor diagnostic criteria are increased numbers of MCs in biopsy sections of lesional
skin and/or the detection of a KIT mutation in lesional skin tissue.26

In contrast to adult SM, children with mastocytosis always present with skin lesions,
that is, so far no cases of pediatric BMM or clonal MCAD without skin lesions have
been reported.
Baseline serum tryptase is most often in the normal range or only slightly elevated in

pediatric mastocytosis, except for in children with DCM or ISM who in a majority of
cases have a value greater than 20 ng/mL.11,41

Typically serum tryptase values decrease over time in all children with mastocytosis
in conjunction with improvement of clinical symptoms.11,41

The application of sensitive, allele-specific quantitative polymerase chain reaction
KIT D816V mutation analysis in peripheral blood has become a standard diagnostic
screening tool in adult mastocytosis; however, experiences in pediatric patients are
limited.42 For diagnostic purposes, this approach may be less valuable in pediatric
mastocytosis for 3 reasons; first, children present with UP skin lesions on objective
examination; second, only approximately one-third of children carry this specific mu-
tation; and, finally, the mutation analysis may be negative in blood even though the
KIT D816V mutation is detected in lesional skin (personal communication, Broesby-
Olsen S, 2017). Therefore, a negative result of a KIT D816V mutation analysis in pe-
ripheral blood should be interpreted cautiously in pediatric mastocytosis and further
studies are needed on this topic.
A recent study has shown that the most reliable predictor for systemic disease in

children with mastocytosis is organomegaly and even in children with serum tryptase
greater than 20 ng/mL and severe MC mediator symptoms, but no organomegaly,
evidence of SM was not detected on bone marrow examination.11 When making a
decision whether to perform a bone marrow examination in pediatric mastocytosis,
it must be considered whether bone marrow findings will alter disease management
in the child. In general, a bone marrow examination is only warranted in severely
affected children with a failure to thrive and where there is a significant concern
for the health of the child, in combination with organomegaly and a persistently
elevated serum tryptase indicating systemic disease.11 On the other hand, CM is
usually accepted as the final diagnosis for polymorphic lesions without the other
variables.

DIFFERENTIAL DIAGNOSIS

Usually UP skin lesions have distinct features, as described previously, including
the Darier sign, which is close to pathognomonic for mastocytosis. Localized
smooth muscle hamartoma, an uncommon benign skin tumor in children, appearing
typically as a slightly hyperpigmented 1-cm to 2-cm skin lesion, may also feature
redness and a slight swelling (ie, pseudo–Darier sign) after rubbing and thus be
taken for a solitary mastocytoma.
Other differential diagnoses in cases of multiple pigmented skin lesions include mel-

anocytic nevi, café au lait spots and neurofibromatosis, tuberous sclerosis, postin-
flammatory pigmentation, juvenile xanthogranulomas, and lentigines among others.
Bullous eruptions in mastocytosis may be taken for bullous impetigo, phytophotoder-
matitis, or autoimmune bullous skin diseases.
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TREATMENT AND MANAGEMENT

Children with mastocytosis are generally best handled by comprehensive care centers
with experience in managing the disease, using a coordinated, multidisciplinary
approach. Treatment and follow-up should focus on the individual child and be
tailored to symptoms, disease manifestations, and clinical course.
Treatment options in mastocytosis is divided into antimediator therapy, aiming at

reducing release or effects of MC mediators, and cytoreductive therapies, aiming to
reduce the MC burden. Due to potential side effects, currently available cytoreductive
drugs are not relevant in the vast majority of pediatric patients and reserved for very
rare cases of advanced SM.
Antimediator treatment should be symptom-directed and is not mandatory in all pe-

diatric patients. Information on common triggers for MCA, such as friction, heat, and
cold, should be given but should be individualized and, apart from physical stimuli to
the skin most other theoretic triggers, do not have clinical relevance in childhood mas-
tocytosis. It must be stressed that it is not helpful to provide a long list of potential MC
triggers to avoid in pediatric mastocytosis. To that end, counseling and thorough infor-
mation for often worried parents are often helpful, because information found on the
Internet on this heterogeneous disease may vary greatly in quality and lead to unneces-
sary concerns and misinformation.
Antihistamines are most often sufficient to control skin symptoms. Second-

generation, nonsedating H1-antihistamines are generally recommended and may be
updosed,43 whereas sedating H1-receptor blockers should be used cautiously and
only for short periods for sleep-disturbing symptoms but should not be applied for
long-term use. Emollients may be helpful to decrease the sensitivity to physical stimuli.
Topical corticosteroids may relieve skin symptoms and increase threshold for MCA but
should only be prescribed for short-term use due to potential side effects in the skin.12

Risk of anaphylaxis in pediatric mastocytosis is much lower than in adult mastocy-
tosis, as discussed previously, and most expert mastocytosis centers only prescribe
an adrenaline pen as emergency medication to selected children (see Box 1).32,34,35

PROGNOSIS

Ayetunsolvedenigma is the spontaneous resolutionobserved inamajority of children, as
discussedpreviously.7 This is in contrast to the increasing evidence that pediatricmasto-
cytosis is a clonal disease in thegreatmajority of children.Onepossibleexplanation isdif-
ferences in mutational profiles compared with adults, with the KIT D816V mutation only
detectable in approximately 25% to 35%of children as opposed to 80% to 95%of adult
patients. In addition, children have more mutations in the transmembrane and extracel-
lular domains of KIT.21 Mechanisms involved in the resolution of an apparent clonal dis-
ease, however, are yet to be elucidated. From a clinical perspective, recent data have
suggested that childrenpresentingwithmonomorphic small-sized lesions similar to adult
patients may have a higher risk of having persistent mastocytosis, whereas in those with
polymorphic larger lesions, the disease more often resolves before or at puberty.26,44

Similarly a late onset in childhood, evidence of systemic disease at diagnosis, and persis-
tently elevated levels of serum tryptase have been proposed to predict persistency
(Box2); however, further studies, including long-termstudies, are needed for clarification.

CURRENT CONTROVERSIES

In general, knowledge about pediatric mastocytosis is limited, because invasive tests,
such as bone marrow biopsies, are not routinely performed in children and, thus, the



Box 2

Suggested predictors for persistent disease

Small, monomorphic skin lesions (adult-type UP)

Systemic disease (often related to monomorphic UP)

KIT D816V mutation

Persistently elevated basal serum tryptase

Onset after 3 years of age

Skin lesions present after 12 years of age
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true prevalence of systemic disease in pediatric patients is not known. Given that sys-
temic involvement most likely is equal to persistent disease as well as associated with
an increased risk for anaphylaxis, osteoporosis, and other comorbidities in adulthood,
this lack of knowledge limits the possibility of properly counseling and treating the pe-
diatric patients. It is possible that development of improved diagnostic methods, such
as highly sensitive methods for detection of non-KIT D816V mutations and highly sen-
sitive flow cytometry, may in the future provide a better understanding and guide a
personalized approach to affected children.
So far, no children with mastocytosis without skin lesions, that is, BMM/monoclonal

MCAD, have been reported. This is, however, a frequently encountered entity in the adult
population, often only recognized by diagnostic screening using a highly sensitive KIT
D816Vmutation analysis in peripheral blood45 or by performing a bone marrow examina-
tion in, for example, anaphylaxis patients based on proposed scoring systems.46–48

Although evidence of a similar high prevalence of underlying mastocytosis in pediatric
venom anaphylaxis patients is lacking,49 further research is needed to understand to
what extent clonal MC disease without skin lesions may be found in the pediatric popu-
lation when systematically applying diagnostic screening methods with very high analyt-
ical sensitivity, which in the future may be able to detect even lower levels of mutated
cells and non-KIT D816V mutations.
Similarly, futurestudieson idiopathicMCASareofparamount importance tobetter clas-

sify this newly introduced entity in the pediatric population and to understand to what
extent the current knowledge from adult patients can be transferred to children. To that
end, there is a need for further studies to clarify if a chronic, nonepisodic form of MCAS
may exist with multiple symptoms caused by but not specific to MC mediators and if a
continuous state of MCA is possible in such patients, which for now remains speculative.

SUMMARY AND FUTURE CONSIDERATIONS

This article focuses on pediatric mastocytosis, which in a broader perspective may be
grouped among MCADs. Although symptoms in pediatric mastocytosis are typically
mild and often limited to the skin,6,12,50 several aspects of the disease are in need
of further research, such as the pathogenesis, disease course and prognostication,
risk of persistent disease, and extracutaneous manifestations. It is, therefore, gener-
ally recommended that children with mastocytosis are offered an evaluation by
specialized multidisciplinary mastocytosis centers.
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