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Cutaneous lesions in patients with mastocytosis are highly
heterogeneous and encompass localized and disseminated
forms. Although a classification and criteria for cutaneous
mastocytosis (CM) have been proposed, there remains a need to
better define subforms of cutaneous manifestations in patients
with mastocytosis. To address this unmet need, an international
task force involving experts from different organizations
(including the European Competence Network on
Mastocytosis; the American Academy of Allergy, Asthma &
Immunology; and the European Academy of Allergology and
Clinical Immunology) met several times between 2010 and 2014
to discuss the classification and criteria for diagnosis of
cutaneous manifestations in patients with mastocytosis. This
article provides the major outcomes of these meetings and a
proposal for a revised definition and criteria. In particular, we
recommend that the typical maculopapular cutaneous lesions
(urticaria pigmentosa) should be subdivided into 2 variants,
namely a monomorphic variant with small maculopapular
lesions, which is typically seen in adult patients, and a
polymorphic variant with larger lesions of variable size and
shape, which is typically seen in pediatric patients. Clinical
observations suggest that the monomorphic variant, if it
develops in children, often persists into adulthood, whereas the
polymorphic variant may resolve around puberty. This
delineation might have important prognostic implications, and
its implementation in diagnostic algorithms and future
mastocytosis classifications is recommended. Refinements are
also suggested for the diagnostic criteria of CM, removal of
telangiectasia macularis eruptiva perstans from the current

classification of CM, and removal of the adjunct solitary from
the term solitary mastocytoma. (J Allergy Clin Immunol
2016;137:35-45.)

Key words: Classification, cutaneous mastocytosis, diagnostic
criteria, mast cell, mastocytosis, standardization, urticaria pigmentosa

Mastocytosis is characterized by expansion of clonal mast cells
in different organs, often related to activating KIT mutations.'©
The organs most frequently involved are the skin and bone marrow.
Traditionally, the disease is divided into cutaneous mastocytosis
(CM) and systemic mastocytosis (SM). CM is more frequently
seen in children, whereas the majority of adults are given a diag-
nosis of SM. Patients with SM often also present with cutaneous
involvement. Overall, more than 80% of all patients with mastocy-
tosis exhibit characteristic brown or red skin lesions.’ Darier’s
sign, which is defined by whealing and reddening of lesions
upon mechanical stroking or rubbing, is usually demonstrable.®
Skin lesions in patients with mastocytosis are highly heteroge-
neous and encompass localized and disseminated forms.

The classification of CM has been based on macroscopic
features of skin lesions, their distribution, or disease onset.” "> In
addition, different types of CM have been proposed based on
their associations with disease progression or symptoms.” "'
A generally accepted approach is to divide CM into (1) maculo-
papular cutaneous mastocytosis (MPCM), also known as urticaria
pigmentosa; (2) diffuse cutaneous mastocytosis (DCM); and (3)
mastocytoma of the skin (Fig 1). The World Health Organization
confirmed this concept in 2001 and 2008.” In 2007, a European
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Abbreviations used
CM: Cutaneous mastocytosis
DCM: Diffuse cutaneous mastocytosis
ISM: Indolent systemic mastocytosis
MPCM: Maculopapular cutaneous mastocytosis
SM: Systemic mastocytosis

Union-US consensus group also established criteria for
cutaneous involvement in patients with mastocytosis.'’ These
criteria include the presence of (1) a typical skin lesion (major
criterion), (2) a histologically confirmed infiltrate of mast cells
in the dermis (minor criterion), and (3) an activating KIT mutation
at codon 816 in lesional skin (minor criterion).

Since the development of these classifications, however, the
clinical manifestations, prognosis, and molecular findings in
patients with mastocytosis have been analyzed in more detail. In
particular, it appears that adult and pediatric patients, who
manifest different disease courses, also exhibit different types of
cutaneous lesions.” %1825 S far, however, it remains unknown
whether specific skin lesions are associated with either distinct
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clinical manifestations, KIT mutations, or other genetic defects.
This lack of knowledge might in part be due to different terminol-
ogies and classifications of skin lesions used in the past.”®”®
Therefore many of our colleagues believe that there is an unmet
need to better define the different forms of CM.

To address this issue, an international task force involving experts
from different medical specialties was initiated within the European
Competence Network on Mastocytosis in collaboration with the
American Academy of Allergy, Asthma & Immunology and the
European Academy of Allergology and Clinical Immunology. The
task force met between 2010 and 2014, including at the Consensus
Conference on Mastocytosis in October 2012 in Boston. The current
document describes the major outcomes of these meetings and
proposes new and revised consensus definitions and criteria for
cutaneous manifestations of mastocytosis.

DIFFERENT CHARACTERISTICS OF ADULTHOOD-

ONSET AND CHILDHOOD-ONSET MASTOCYTOSIS
Mastocytosis can develop in adulthood or during childhood.

There are several important distinctions between these 2 age

Disclosure of potential conflict of interest: K. Hartmann has consultant arrangements
with Novartis and has received payment for lectures from Abbvie, Biogen, and
Novartis. F. Siebenhaar has consultant arrangements with Novartis and Patara, has
received grants from Patara, and has received payment for lectures from Novartis and
Uriach. M. Niedoszytko has received travel support from National Science Center
Poland (2011/01/M/NZS/01362). M. Castells is on the Board of Directors for the
American Academy of Allergy, Asthma & Immunology; has consultant arrangements
with Merck and Sanofi; is employed by Brigham and Women’s Hospital; and has
received grants from Ovations for the Cure. J. N. G. Oude Elberink has consultant
arrangements with HAL Allergy; has received grants from ALK-Abell6, Meda, and
Chiesi; and has received payment for lectures from Novartis. A. Torrelo has consultant
arrangements with Bayer and has received payment for lectures from Pierre Fabre.
J. H. Butterfield has received royalties for an HMC-1 cell line. J. Gotlib has received
travel support from Novartis. O. Hermine has a board membership, consultant
arrangements, patents, and stock/stock options with ABScience; has received grants
from Celgene; and has received travel support from Celgene, Novartis, and Roche. T. 1.
George has received grants from Allakos, Seattle Genetics, and Novartis; has received
a consulting fee or honorarium from Novartis, Blueprint Medicine, and the
Mastocytosis Society; has received travel support and fees for participation in review
activities from Novartis; has consultant arrangements with Celgene and Incyte; has
received payment for lectures from Sysmex; has received royalties from the American
Registry of Pathology, Wolters Kluwer, and UpToDate; and has received payment for
development of educational presentations from the American Society of Clinical
Pathology. H. C. Kluin-Nelemans has received travel support from Novartis. W. R.
Sperr has received grants from Thermo Fisher Scientific, Lipomed, Novartis, and
Meda; has received travel support from Novartis, Ariad, and Gilead; has consultant
arrangements with Ariad and Celgene; and has received payment for lectures from
Amgen and Celgene. L. B. Schwartz has received royalties from Thermo Fisher
Scientific and Millipore. A. Orfao has received grants from the Ramon Areces
Foundation and Instituto de Salud Carlos III, Ministry of Economy and Competitive-
ness. C. Akin has consultant arrangements with Novartis, Patara Pharma, and
Blueprint Medicines; has received payment for lectures from Thermo Fisher Scien-
tific; and has a patent for the LAD2 cell line. P. Valent has consultant arrangements
with Novartis; has received grants from Novartis, Celgene, Capella, and Ariad; and has
received payment for lectures from Novartis, Celgene, Ariad, Pfizer, and BMS. The
rest of the authors declare that they have no relevant conflicts of interest.

Received for publication June 19, 2015; Revised July 27, 2015; Accepted for publication
August 6, 2015.

Auvailable online October 21, 2015.

Corresponding author: Karin Hartmann, MD, Department of Dermatology, University of
Luebeck, Ratzeburger Allee 160, 23538 Luebeck, Germany. E-mail: karin.hartmann @
uksh.de.

@ The CrossMark symbol notifies online readers when updates have been made to the

article such as errata or minor corrections

0091-6749/$36.00

© 2015 American Academy of Allergy, Asthma & Immunology

http://dx.doi.org/10.1016/j.jaci.2015.08.034


http://dx.doi.org/10.1016/j.jaci.2015.08.034

J ALLERGY CLIN IMMUNOL
VOLUME 137, NUMBER 1

HARTMANN ET AL 37

FIG 1. Subforms of CM. Cutaneous manifestations in mastocytosis are categorized into MPCM, presenting
with disseminated brown lesions (A); DCM, presenting with generalized erythema and thickened skin (B);
and mastocytoma, presenting with a brown or red elevated lesion (C).

TABLE I. Characteristics of typical adulthood-onset and typical
childhood-onset mastocytosis

Childhood-onset
mastocytosis

Adulthood-onset

Parameter mastocytosis

Most frequent category of ISM Cutaneous mastocytosis

mastocytosis
Typical course of the disease Chronic Temporary
Frequency of anaphylaxis (%) 50 <10
Typical tryptase level (ug/L) >20 <20
Typical location of KIT Exon 17, most Exon 8, 9, 11, or 17 or
mutation frequently absent
KIT D816V
Most frequent type of Maculopapular ~ Maculopapular
cutaneous lesions
Typical morphology of Monomorphic Polymorphic
maculopapular lesions
Typical size of maculopapular Small Large

lesions
Typical distribution of
maculopapular lesions

Thigh, trunk Trunk, head, extremities

groups (Table I). In patients with adulthood-onset mastocytosis,
cutaneous lesions are usually associated with SM, most often
indolent systemic mastocytosis (SM).**~*" In contrast, CM
without histologically evident involvement of other organs is
found in the majority of pediatric patients.'”*"**?%*3 The course
of mastocytosis in adults is usually chronic, whereas children
often have spontaneous resolution around puberty.”*® About
50% of adult patients experience anaphylaxis, whereas less than
10% of children do so.”’**? In children the risk of anaphylactic
reactions also correlates with the severity of skin involvement
and the serum tryptase level.'®'%*"+

Moreover, recent studies have shown that adult and pediatric
patients differ with respect to mutations in the KIT gene.”%>"*+*>
More than 80% of adult patients with mastocytosis carry the KIT
D816V mutation in exon 17. In contrast, only 35% of patients with
childhood-onset mastocytosis express KITD816V; 40% of pediat-
ric patients express other KIT mutations affecting exon 8,9, or 11;
and 25% have no detectable KIT mutations (KITwild-type).32

Despite the increasing knowledge about mastocytosis in
different age groups, few studies have focused on the
characteristics of cutaneous lesions. However, as detailed below,
clinical experience indicates that skin lesions in most adult
patients are small sized and monomorphic, whereas children
often present with large polymorphic lesions.” 1533

CLINICAL PRESENTATION OF CUTANEOUS
INVOLVEMENT IN PATIENTS WITH
MASTOCYTOSIS
Adulthood-onset mastocytosis

Most patients with adulthood-onset disease and cutaneous
involvement present with the characteristic small, round, brown
or red monomorphic lesions (Fig 2). In previous classifications
this form of CM has been termed urticaria pigmentosa.'>'*#%*”
Because urticaria is defined today by transient wheals™’ and the
lesions in patients with mastocytosis are stable rather than
transient, the European Union-US consensus group proposed
using the more descriptive term MPCM in 2001 and 2007.*'""
Numbers of lesions vary greatly among patients, ranging from
fewer than 10 lesions to almost universal coverage, and numbers
might correlate with the extent of systemic involvement, as well
as with the serum tryptase level.”” Lesions often start to develop
on the thigh (Fig 2, A), axilla, or lower trunk and then, over several
years, spread to the upper trunk, distal extremities and lateral neck
(Fig 2, B-E). Facial skin is typically spared. Most adult patients
develop mastocytosis between 20 to 35 years of age; however,
later onset is also observed. In some cases the first lesions even
appear after the age of 65 to 70 years.30’31

In a majority of adult patients with maculopapular lesions, mast
cell infiltrates are also found in the bone marrow, corresponding to
the final diagnosis of SM (most frequently ISM).”’ Rarely, adult
patients with maculopapular lesions do not show systemic
involvement and thus represent cases with true MPCM.”’ The
clinical characteristics of these adults with CM are similar to
those found in patients with ISM. The percentage of patients
with true CM varies between different centers and might also
depend on the sensitivity of the diagnostic procedures applied
to detect SM criteria. The maculopapular skin lesions found in
patients with ISM and those with CM also occur in patients
with advanced SM, namely SM with an associated clonal
hematologic non—mast cell lineage disease or aggressive SM. In
these categories the lesions tend to show confluence and might
regress as the disease progresses (Fig 2, F)."? However, regression
of skin lesions can also occur in adults with nonadvanced
mastocytosis categories.”’ Together, the task force estimated
that around 95% of patients with ISM exhibit maculopapular
skin lesions compared with around 50% of patients with advanced
SM. Among patients with mast cell leukemia, less than 50%
present with skin lesions.””

Some adult patients also have telangiectatic or fixed red
macular lesions, particularly on the chest, shoulders, neck, and
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FIG 2. MPCM in patients with adulthood-onset mastocytosis. A, Characteristic small brown monomorphic
lesions often start to develop on the thigh. B-E, Lesions spread over several years to the trunk and
extremities. F, Confluence of lesions might be associated with advanced SM categories.

FIG 3. Darier’s sign. A-C, A wheal-and-flare reaction develops upon stroking of a CM lesion with a tongue
spatula. Darier’s sign is a highly specific diagnostic feature of CM.

upper back. These patients usually also have maculopapular
lesions at other body sites.”” Therefore the task force is of the
opinion that the presence of telangiectasias should not form the
basis of a separate variant of CM. Accordingly, telangiectasia
macularis eruptiva perstans, which has been proposed as a
separate variant of CM in previous classifications, should no
longer be diagnosed.'**

Rarely, adult patients present with larger, polymorphic, and
sometimes also elevated skin lesions. This subform usually has its
onset during childhood, might be associated with KIT mutations
other than KIT D816V, and might show histologic features of
well-differentiated SM, including a mature morphology of mast
cells, aberrant expression of CD30, low or absent expression of
CD25, increased flow cytometric light scatter features, and
overexpression of cytoplasmic carboxypeptidase.”® "’

Apart from MPCM, adult patients also present rarely with
DCM. This subform of CM is usually detected in early childhood
and can be related to KIT mutations in exons 8 or 9.>”°> DCM can
also be associated with familial mastocytosis caused by germline
mutations in KIT.°**

In contrast to MPCM and DCM, mastocytomas are almost
never observed in adults.

Darier’s sign is an important clinical feature of CM (Figs 3 and
Fig 4, B).** It is elicited by stroking a CM lesion around 5 times
by using moderate pressure with a tongue spatula. Within a few
minutes, a wheal-and-flare reaction of the lesion (not or hardly
seen in the surrounding skin) will develop. Thus Darier’s sign
differs from dermographism, which also affects nonlesional
skin. The task force points out that a clearly positive Darier’s
sign is an important diagnostic finding in patients with
mastocytosis. It is not always positive in adult patients but usually
positive in pediatric patients. In this regard it is noteworthy that
antihistamines can decrease the wheal-and-flare reaction. The
Darier’s sign is often not elicited correctly, resulting in false-
negative or false-positive results.

Childhood-onset mastocytosis
Skin lesions in patients with childhood-onset mastocytosis are
more heterogeneous than those in adults. All 3 subforms of CM,
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FIG 4. MPCM in patients with childhood-onset mastocytosis. A-G, Most
children have characteristic large brown lesions of different sizes
(polymorphic). Lesion margins can be sharp (Fig 4, A and E) or indistinct
(Fig 4, Band G) and elevated (Fig 4, C and E) or flat (Fig 4, Band F). Nodular
lesions present during infancy (Fig 4, C and E) may develop into plaques or
macules at the age of 5 to 10 years (Fig 4, D and F) before they regress by
adolescence. G, Lesions on the forehead are characteristic for polymorphic
MPCM. H and I, Few pediatric patients show small monomorphic lesions
like the ones observed in adults. J, Atypical variants can also occur in
children, such as one with yellow firm lesions, which was previously also
termed xanthelasmoid CM.
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including MPCM, DCM, and mastocytomas, can be observed.
Onset is usually within the first 6 months of life. In some patients
CM is already present at birth.

Among patients with MPCM, at least 2 variants should be
differentiated (Fig 4). Most children display a variant with brown
or red and often oval lesions of different sizes (Fig 4, A-G).20%!
The majority of lesions are clearly larger than those found in
patients with adulthood-onset 11121stocytosis.”"8’33 The lesional
margins can be sharp (Fig 4, A and E) or indistinct (Fig 4, B
and G), and the lesions can be elevated (Fig 4, C and E) or flat
(Fig 4, B and F). Some of the lesions are plaques or nodules but
not papules or macules (Fig 4, C and E). Therefore these types
have also been termed “plaque” or “nodular” in the past.”"'
However, it should be noted that although children usually
show largely homogeneous lesions of a certain type at a given
time, the type can vary during the course of the disease. For
example, nodules present during infancy (Fig 4, C and E) may
transform into plaques at the age of around 5 to 10 years and
into macules after the age of 10 years (Fig 4, D and F) before
the lesions finally regress around puberty in many (but not all)
patients. In a few patients nodules do not regress completely
but flatten with time and remain as atrophic lesions with
wrinkles similar to anetoderma (Fig 4, D). Very rarely, nodules
can also persist into adulthood. As mentioned above, older pa-
tients with these nodular forms can present with characteristics
of well-differentiated systemic mastocytosis, such as aberrant
expression of CD30, absent expression of CD25 and increased
light scatter features, and lack of the KIT D816V mutation.”®®!
In contrast to the small maculopapular lesions in adults, the
distribution of the polymorphic variant in children is usually
asymmetric and generalized at diagnosis, typically involving
the head, neck, and extremities. A characteristic feature is the
presence of brown lesions on the lateral parts of the forehead
(Fig 4, G). Lesions on the head often exhibit a particularly
prominent Darier’s sign. As in other variants of CM in pediatric
patients, the polymorphic skin lesions can undergo blistering
upon irritation until the patient is 2 to 3 years of age (Fig 4, C).
Again, lesions on the head are particularly prone to blistering. It
is usually considered that the vast majority of children with these
polymorphic lesions have pure CM, although systemic involve-
ment has not been systematically ruled out in these patients.
Accordingly, serum tryptase levels are usually within the normal
range.'® Sometimes, in children with pronounced cutaneous
lesions, tryptase levels are increased at diagnosis but usually
decrease within 1 to 2 years.36 Overall, as mentioned above,
prognosis is favorable, with most patients showing spontaneous
regression by adolescence.'®?****° However, in some patients
disease persists into adulthood, with the precise frequency
remaining to be determined.

A small percentage of pediatric patients exhibit small
monomorphic round lesions like the ones observed in adults
(Fig 4, H and I). These children can present with increased serum
tryptase levels that do not decrease over time.'®*" Moreover,
these patients might have systemic involvement in other organs.
Usually, mastocytosis then persists into adulthood and represents
SM, thereby clearly contrasting with the clinical outcome in
patients with the polymorphic MPCM variant.'®

There are also atypical rare variants that do not fit into either the
polymorphic or monomorphic types of maculopapular lesions,
such as a variant with yellow firm lesions previously termed
xanthelasmoid CM (Fig 4, 1).66‘67 Review of selected cases
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FIG 5. DCM. A, DCM is characterized by erythema and generalized thickened skin. B and C, Papules can
be associated with DCM. D, Pronounced dermographism is characteristic for DCM. E and F, Infants with
DCM often present initially with large blisters. Fig 5, C and F, are courtesy of the National Institutes of
Health/National Institute of Allergy and Infectious Diseases.

J

FIG 6. Mastocytoma. A, Mastocytoma typically presents as a brown or red nodular lesion. B, Blistering can

be associated with mastocytoma.

reveals that these variants often show normal tryptase levels and a
favorable clinical course, with skin lesions resolving by the time
of late adolescence (14-16 years of age)."®

Children with DCM do not present with individualized lesions
but rather exhibit generalized erythema, usually with pachyder-
mia (thickened skin, Fig 5). 436869 Their skin color usually
appears darker than normal skin. Papules can be associated with
particularly pachydermatous skin areas (Fig 5, A-C). In most
cases a pronounced and persistent dermographism is seen after
minimal mechanical irritation (Fig 5, D). DCM might initially
present with large blisters, which can be elicited by rubbing or
scratching and also can be triggered by viral infections or teething
(Fig 5, E and F). The tendency to blister usually improves within 3
to 4 years. Some patients with DCM show prolonged bleeding
from skin wounds, probably because of local release of heparin.
Serum tryptase levels are usually increased at presentation,

although most patients do not have systemic organ involvement.
Similar to the polymorphic variant of MPCM, cutaneous lesions
often resolve in patients with DCM by adolescence. As noted
above, some patients belong to families in which mastocytosis
is inherited in an autosomal dominant pattern.'®°>®* These
patients typically have persistently increased tryptase levels,
mast cell infiltrates in extracutaneous organs, and a chronic
course. It should be noted that the term DCM refers only to
patients with generalized thickened and dark skin but not to those
with extensive and sometimes even confluent MPCM.

Another subform of CM in children is mastocytoma (Figs 3, B
and C, and 6). Usually, mastocytoma presents as a single elevated
brown or yellow lesion. At initial diagnosis, blistering over the
lesion can be observed. A few of these children might also present
with more than 1 lesion. Upon stroking the lesion, flushing
with sudden reddening of the skin and sweating may occur
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FIG 7. Histologic features of CM. Compared with healthy skin (A), dermal mast cell numbers are increased
in skin from patients with CM (B-F) and are shown here stained with tryptase antibody. Mast cell numbers
vary greatly from patient to patient. Monomorphic adulthood-onset MPCM (Fig 7, Band C) is typically asso-
ciated with a less pronounced increase in mast cell numbers compared with those in patients with polymor-
phic childhood-onset MPCM (Fig 7, D and E). Mast cell numbers are particularly increased in patients with
DCM. Fig 7, F, is courtesy of M. Mollejo Villanueva, Toledo, Spain.

Subforms Variants Typical manifestations

Monomorphic
Maculopapular cutaneous
mastocytosis
(syn. urticaria pigmentosa)

Polymorphic

Diffuse cutaneous mastocytosis

Cutaneous mastocytoma

FIG 8. Refined classification of cutaneous involvement in patients with mastocytosis.
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(Fig 3, B). Serum tryptase levels are generally normal, and no
systemic involvement is found. Mastocytomas usually do not
persist into adulthood.”’

The task force is aware of the fact that delineation between
subsets of cutaneous involvement in children is not always
clear-cut. Overlaps can be found, especially between extensive
variants of polymorphic MPCM and DCM, as well as between
nodular variants of polymorphic MPCM and mastocytoma when
more than 1 mastocytoma lesion is present.

Darier’s sign is nearly always positive in pediatric patients
(Figs 3 and 4, B). In young children with mastocytoma or the
nodular variant of polymorphic MPCM, however, elicitation of
the Darier’s sign can provoke flushing and systemic hypotension.
In such patients it is recommended not to test for the presence of
the Darier’s sign or to elicit it very gently.

HISTOLOGIC AND IMMUNOHISTOCHEMICAL
FINDINGS IN PATIENTS WITH CM

On average, numbers of mast cells are increased 4- to 8-fold in
the lesional dermis of patients with CM (Fig 7) compared with
those in skin from healthy subjects (around 40 mast cells/mm?;
Fig 7, A) and about 2- to 3-fold compared with those in skin
of patients with inflammatory cutaneous diseases.'’'”!"7
However, in patients with mastocytosis, the number of dermal
mast cells varies from patient to patient, and there is even an
overlap between mastocytosis and healthy skin.”>’® To date, it
is not known whether the mast cell counts in lesional skin
differ between patients with specific subforms of CM. However,
numbers of mast cells are generally high in patients with
DCM (Fig 7, F) and mastocytomas.'' The personal experience
of the authors suggests that the pediatric polymorphic variant of
MPCM shows higher mast cell numbers (Fig 7, D and E)
than the monomorphic variant (Fig 7, B and C).”” One
should also keep in mind that mast cell numbers in healthy
skin vary depending on the anatomic site investigated; for
example, the face contains more mast cells than the trunk, and
superficial dermal layers exhibit more mast cells than deeper
layers.”®

The task force reviewed different staining methods used to
detect and enumerate mast cells. The group recommends the
use of an antibody against tryptase as the standard immuno-
histochemical marker to detect and quantify mast cells in
skin sections.'” An experienced dermatopathologist can also
recognize normal mast cells in Giemsa- or toluidine blue—stained
sections, but hypogranulated mast cells can be missed by using
histochemical staining and are more readily detected by immuno-
histochemistry using an anti-tryptase antibody.

At present, little is known about specific patterns of dermal
mast cell infiltrates and their possible correlation with subforms
of CM and other clinical characteristics.'' Mast cells in lesional
skin can be spindle shaped or round. Mast cells in skin lesions
of patients with the monomorphic MPCM variant tend to be
spindle shaped, whereas mast cells in polymorphic lesions tend
to be spherical (round).

In contrast to mast cells in bone marrow infiltrates in patients
with SM, no specific, aberrantly expressed marker of clonal
cutaneous mast cells has been described to date. In particular,
staining of cutaneous mast cells for CD25 often yields a negative
result.””"*" Mast cells in skin lesions can also stain negatively
for CD25 or CD2 in patients with SM, in whom bone marrow
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TABLE Il. Refined criteria for cutaneous involvement in
patients with mastocytosis

Major criterion
Typical skin lesions of mastocytosis associated with Darier’s sign
Minor criteria
Increased numbers of mast cells in biopsy sections of lesional skin
(Activating) KIT mutation in lesional skin tissue

mast cells display CD25 or CD2. Other markers used to detect
neoplastic mast cells in extracutaneous organs in patients with
SM, such as CD30, have not been explored systematically in
cutaneous lesions.

PROPOSED VARIANTS OF CUTANEOUS
INVOLVEMENT IN PATIENTS WITH
MASTOCYTOSIS

The current classification of CM with its 3 subforms,
MPCM (urticaria pigmentosa), DCM, and mastocytoma,
remains valid and should be used in practice (Fig 8). However,
the task force proposes a few refinements within this classifica-
tion. First, there is agreement to subdivide maculopapular skin
lesions into 2 variants, namely (1) the monomorphic variant
with small maculopapular lesions, which is typically seen in
(most) adult patients but also in a subgroup of children, and
(2) the polymorphic variant with larger asymmetric lesions
that can be macular, plaque type, or nodular, which is typically
observed in pediatric patients. The terms monomorphic and
polymorphic are designed to refer to the variability of skin
lesions in a given patient, with monomorphic describing that
all lesions are similar in shape, color, and size and polymor-
phic describing that a patient has lesions with different shapes,
colors, or sizes. Moreover, the task force recommends
eliminating the telangiectatic variant (telangiectasia macularis
eruptiva perstans).

The group also discussed that the term MPCM does not cover
all patients in this category in an optimal manner. For example,
pediatric patients with nodular lesions are not accurately
described by the term maculopapular (Fig 4, E). For the time
being, however, the concept and terminology of MPCM should
be maintained.

Also, the group proposes that the adjunct solitary be removed
from the term solitary mastocytoma (Fig 8). This recommenda-
tion is based on the fact that some patients with mastocytoma
can present with more than 1 lesion but still do not show a
disseminated form compatible with MPCM. The group
discussed whether there is a maximal number of lesions by
which mastocytoma is defined. Although there are no published
data to fully support the current proposal and it needs to be
prospectively validated, based on clinical experience, the group
recommends that a maximum of 3 lesions should still qualify as
mastocytoma, provided that the lesions are typical for
mastocytoma and distinguishable from typical cases of
MPCM. In patients with 4 or more lesions, the diagnosis
remains MPCM. Mastocytoma should be termed cutaneous
mastocytoma instead of mastocytoma of the skin to comply
with the other subforms of CM. Thus the group recommends
that the previous term solitary mastocytoma of the skin be
changed to cutaneous mastocytoma.
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CRITERIA OF CUTANEOUS INVOLVEMENT IN
PATIENTS WITH MASTOCYTOSIS

The presence of macroscopically visible typical skin lesions
remains the major criterion for cutaneous involvement in patients
with mastocytosis (Table II). The task force recommends adding
Darier’s sign to this criterion.®® Darier’s sign, which is applied to
the evaluation of fixed cutaneous lesions, as described above, is
specific for mastocytosis, and its elicitation is easy and noninva-
sive. As mentioned, Darier’s sign is positive in almost all children
and most adults with CM lesions. However, pediatric patients
with mastocytoma or nodular lesions can develop a systemic re-
action, including hypotension, during testing for Darier’s sign.
Therefore testing should be avoided or be performed with caution
in this group of patients. In all other patients it should be used as
the standard method in the diagnostic work-up of mastocytosis.

In addition to the major criterion, 2 minor criteria are usually
present, as listed in the consensus paper from 2007."” The first
criterion is the histologic evidence of increased numbers of
mast cells in lesional skin. As detailed above, there is no fixed cut-
off at which mast cell counts are increased. Also, some patients
with cutaneous lesions show mast cell numbers that are still
within the normal range.”” However, most patients display at least
a 4-fold increase of dermal mast cells. Therefore this minor
criterion remains valid, although it might sometimes be important
to correlate the pathologic findings with clinical manifestations.

In 2007, the second minor criterion was defined as the
“presence of a KIT mutation in codon 816.”'" Based on recent
studies demonstrating that around 40% of pediatric patients
express KIT mutations in other codons of KIT,”*>">! the task
force recommends changing the wording of this criterion to
“(activating) KIT mutation in lesional skin tissue.” However, it
should be noted that only a few laboratories are able to sequence
KIT from skin tissue at present.

Most adults given a diagnosis of cutaneous involvement upon
use of these criteria will also exhibit SM, usually with involve-
ment of bone marrow. Therefore it is recommended to offer all
adult patients a complete staging, including a bone marrow
biopsy. By contrast, in children presenting with cutaneous lesions
of mastocytosis, a final diagnosis of CM can almost always be
assumed without performing a bone marrow biopsy.'’

FUTURE PERSPECTIVES AND UNMET NEEDS

A common language for classifying different forms and
variants of cutaneous involvement in patients with CM and those
with SM is the basis for future multicenter projects, including
patient registries and interventional clinical trials. The refined
definitions and adjusted criteria proposed in this document will
contribute to this purpose. On the basis of a common terminology,
the next objective is to collect large patient groups in registries
and to delineate various correlations between specific subforms of
CM and other disease parameters, clinical end points, and
prognosis. Especially for pediatric patients, it will be important
to carefully define prognostic factors to better tailor counseling,
follow-up, and treatment. Future studies should also address
histologic infiltration patterns, morphologies of mast cells,
immunohistochemical and serologic markers, and peripheral
blood allele-specific PCR in different subgroups of patients.
Furthermore, the relevance of KIT mutations should be explored.
Finally, genomic profiling and studies of somatic aberrations
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and polymorphisms should aid in the identification of new
mechanisms underlying disease manifestations and progression.
These studies will contribute to improved understanding and
better management of patients with mastocytosis.
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