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Short Communication

Mastocytosis is a unique disease amongst hematopoietic
neoplasms regarding clinical presentations, molecular findings,
cytomorphological characteristics and immunophenotypical features
of neoplastic mast cells. Compared to the previous edition of 2008,
the following was changed in the updatedBlue Bookof the World
Health Organization (WHO) 2017):

1. Mastocytosis has been removed from the myeloproliferative
disorders and thus gained back an own chapter covering all the
different clinical and morphological subtypes of the disease.

2. Regarding systemic mastocytosis (SM), the smoldering SM
variant which was defined as a provisional SM entity in the previous
WHO edition, is now included as a separate category (Table 1 and 2).

3. The abbreviation for SM with an associated hematologic
non-mast cell lineage disease (AHNMD) has been shortened to
SM-AHN: SM with an associated hematologic (non-mast cell)
neoplasm. Both terms, SM-AHNMD and SM-AHN now can be used
synonymously.

4. The disorder termed “extracutaneous mastocytoma” has
been deleted from the list of mastocytosis categories, because this
variant is extremely rare.

5. The presence of > 25% spindle-shaped and/or immature
atypical mast cells in the diffuse infiltrate (outside the compact

Table 1: Updated WHO classification of mastocytosis (2017).

infiltrate) in bone marrow histology now is defined a minor diagnostic
SM criterion.

6.  Immunohistochemical prove of aberrant expression of
CD25 (and of CD2) by mast cells is now accepted as a minor diagnostic
criterion (formerly only flow cytometrical findings were accepted);
moreover, the superior diagnostic value of CD25 (specificity: almost
100% in typical SM) over CD2 (only 60% specificity) is highlighted.

7. Well-differentiated SM (WD-SM) is clearly defined as
a morphological subvariant of mastocytosis, but not as a separate
disease category. In fact, WD-SM features may occur in every subtype
of SM, even in mast cell leukemia. WD-SM shows the exclusive
presence of round, mature-appearing mast cells containing abundant
metachromatic granules but missing both aberrant expression of
CD25 (CD2) and the activating point mutation KIT-D816V in the
vast majority of cases. However, in WD-SM, neoplastic mast cells
commonly express CD30. Therefore, CD30 may assume the status
of a new minor criterion for SM. Features of a well-differentiated
morphology rarely occur in cutaneous mastocytosis (“WD-CM”).

8. The term “mastocytosis in the skin” (MIS) should be used
by the pathologist in all patients with proven mast cell infiltration of
the dermis and missing possibility to establish the diagnosis of CM
or SM, usually because no bone marrow examination was performed
and/or clinical information is lacking. It has to be emphasized that
presence of skin lesions resembling urticaria pigmentosa in the adult
are usually associated with indolent SM rather than pure CM, while
in children CM is much more common than indolent SM.

Future Perspectives

The classification system of mastocytosis needs continuous
refinements. In the current update, several new definitions have been
introduced. For example, sub-variants of mast cell leukemia (MCL)
have been recognized and added. Well-known is the separation of
“leukemic” MCL (by definition circulating mast cells here comprise
>10% of leukocytes, irrespective of the WBC) from “aleukemic”
MCL presenting with <10% circulating mast cells. However, a
new subvariant of MCL evolving from a pre-existing SM, usually
aggressive SM (ASM), was introduced and secondary. Secondary
MCL presumably is more frequent than de novo MCL which belongs

Subtype

CutaneousMastocytosis (CM)
Mastocytoma of the skin

Urticariapigmentosa/maculopapulous cutaneous mastocytosis
Diffuse cutaneous mastocytosis

SmoulderingSM

SystemicMastocytosis (SM) Aggressive SM

Mastcellleukemia (MCL)

Indolent SM (including BMM)

SM with an associated hematologicalneoplasm (SM-AHN or SM-AHNMD)

Mast Cell Sarcoma (MCS)
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Table 2: Updated WHO diagnostic criteria for systemic mastocytosis (SM).

Diagnostic SM criteria according WHO 2017

Major criterion

Multifocal dense mast cell infiltrates (containing =15 mast cells) in bone marrow or other tissues/organs except the skin

Minor criteria

Serumtryptase>20 pg/L

>25% of mast cells in compact and/or diffuse filtrates are spindle-shaped and/or immature
KIT-D816V or other activating point mutations of KIT

Aberrant expression of CD25 (or CD2) by mast cells

SM Major and at least 1 minor or 23 minor criteria are fulfilled

to the rarest forms of human leukemia. Moreover, it could be shown
that a very rare variant of MCL exists, namely chronic MCL which
has a better prognosis than the more frequently encountered acute
and clinically very aggressive MCL. A unique and extremely rare
condition is MCL associated with pronounced hemophagocytosis
(hemophagocytic MCL) with highly atypical mast cells exhibiting
signs of erythrophagocytosis.

It could also be shown that SM-AHN is a very heterogeneous
disease including not only almost all defined subtypes of myeloid
neoplasms but also lymphatic neoplasms like plasma cell myeloma.
Regarding myeloid neoplasms, chronic myelomonocytic leukemia
(CMML) is the most frequent subtype encountered but acute myeloid
leukemia and chronic eosinophilic leukemia also do occur often
causing extreme diagnostic difficulties. In SM-SHN demonstration
of a great variety of mutations (i.e., ASXL1, RUNX1, SRSF2, SF3B1,
TET2, JAK2, MPL etc.) associated with myeloid neoplasms was
reported. Myeloid-associated mutations in patients with SM-AHN
have a statistically significant negative prognostic impact. In those
patients who have advanced SM with more than one mutation, the
prognosis is particularly poor. Microdissectional analysis showed
that such “myeloid” mutations could be also carried by mast cells
while vice versa KIT-D816V was found not only in the mast cell
compartment but also in the “AHN component” of patients with SM-
AHN. It seems clear that such findings have also a major impact on
therapy of patients with advanced SM.

Therapeutic options and the prognosis of patients with advanced
SM which comprises ASM, SM-AHN, and MCL, have improved over
the last couple of years. A broadly acting tyrosine kinase inhibitor
against KIT, midostaurin, which blocks mast cell survival and also
mediator release from neoplastic mast cells, was found to significantly
increase the survival of patients with advanced SM including MCL.
Such patients have been formerly treated with various conventional
cytostatic drugs including cladribine and interferon-alpha. In patients
with rapidly progressing ASM or even ASM in transformation
(ASM-T) and MCL, hematopoietic stem cell transplantation (SCT)
is a therapeutic option and should be offered to all eligible patients
who are young and fit. However, most of these patients require drug-
induced debulking before SCT.
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