Background

Mastocytosis occurs due to a clonal, neoplastic proliferation of mast cells in
one or more organs or tissues. The WHO Classification of Tumours of
Haematopoietic and Lymphoid Tissues divides the disease into cutaneous
mastocytosis (CM), systemic mastocytosis (SM) and mast cell sarcoma. SM with
associated haematological neoplasm (SM-AHN) fits the criteria for both SM
and a non-mast cell haematological neoplasm.

We herein report the clinical and histopathological features of a local case of
mast cell leukaemia with associated myelodysplastic syndrome, and the
extensive pathologic investigations undertaken to reach this diagnosis.

Case presentation

Clinical History

An 83-year-old man with beta thalassaemic trait and congestive heart failure
presented with anaemic symptoms, bruising, constitutional symptoms and low
grade fever for one week. Complete blood count showed bicytopenia (Hb 6.1
g/dL, WBC 2.5 x 10°/L, Plt 12 x 10°/L) with a few circulating blasts and nRBCs.
Physical examination revealed hepatosplenomegaly. Bone marrow aspiration
and trephine biopsy were performed for further evaluation.

Pathologic features

Bone marrow aspirate showed infiltration by medium-sized atypical cells (38%)
with indented, bi-lobed or multi-lobed nuclei, clear cytoplasm and prominent
metachromatic granules, resembling immature mast cells. Flow cytometric
analysis found them to be positive for CD13, CD33, CD25, CD117 (strong) and
CD123; negative for CD2 and CD34. Dyserythropoiesis, dysmegakaryopoiesis
and increased blasts (8%) were also evident. Immunophenotyping confirmed
them to be CD34+ myeloblasts. Bone marrow trephine showed similar atypical
infiltrates that were positive for CD25, CD117 and mast cell tryptase on
immunohistochemistry.
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Molecular and cytogenetic studies

DNA sequencing revealed a missense mutation in exon 17 of KIT gene (KIT
D816V mutation). BCR::ABL1 fusion transcripts and JAK2 V617F mutation were
absent by PCR. Karyotyping detected trisomy 8 in 7 out of 20 metaphases.

Discussion

MCL must meet WHO criteria for SM and diffuse bone marrow infiltration by
>20% immature or atypical mast cells. The leukaemic variant (circulating mast
cells > 10%) is most classical but the aleukaemic variant (circulating mast cells
<10%) is more common.

Important differential diagnoses of MCL include myelomastocytic leukaemia,
chronic myeloid leukaemia in disease acceleration or blast phase, chronic
eosinophilic leukaemia, tryptase-positive acute myeloid leukaemia and
basophilic leukaemia. Combined morphological examination,
immunophenotyping and genetic studies are necessary to reach the correct
diagnosis.

A morphologic classification of neoplastic mast cells based on distinct stages of
their maturation has been published. Atypical MC type IlI/promastocyte (bi- or
multi-lobed nuclei) and metachromatic blasts (myeloblast with few or several
metachromatic granules) are most common in MCL. Immunophenotypically,
aberrant expression of CD2, CD25 and CD30 suggests their neoplastic nature.
Other markers e.g. HLA-DR, CD52 and CD123 may also be more abundantly
expressed in MCL.

KIT D816V mutation is pathognomonic of SM and is present in 50% of MCLs.
Other non-D816V codon mutations at exon 8,9, 10, 11, 13, and 17, and a small
subset where no KIT mutations are reported. The presence of any activating
KIT mutation is a minor diagnostic criteria for SM by WHO classification. Apart
from diagnostic purpose, its presence also has prognostic and therapeutic
implications — its VAF correlates with disease activity and different types of KIT
mutations respond differentially to KIT inhibitors.

There is an associating AHN in 10-70% MCL cases by different studies, with the
AHN component being MDS, MPN, MDS/MPN or AML in up to 90%.
Cytogenetic study and myeloid genes sequencing should be considered to
characterize the ANH component for therapeutic and transplant decisions.

In a systematic review of 51 MCL cases, MCAS (mast cell activation symptoms)
were frequently observed e.g. flushes (60%), fever (52%) and malaise (36%).
Other symptoms include asthenia (78%), severe weight loss (38%) and anorexia
(20%). Hepatosplenomegaly was the most common physical finding. Gl
manifestations frequently included GU and complicated by haemorrhage
(64%). Interestingly, GU seems to be more frequently associated with KIT
D816V mutation than other KIT mutations. Lymphadenopathy and skin
involvement were only present in one-third of MCL cases.

Follow up

The patient was started on midostaurin, a multi-target tyrosine kinase inhibitor
active against non-mutant and mutant KIT D816V. He remained pancytopenic
and suffered from severe GU bleed and intracranial haemorrhage. He
succumbed three months after diagnosis.

Conclusion

Mast cell leukaemia is an extremely rare disease, often with an aggressive
clinical course and dismal prognosis. Differentiating it from other diagnoses
necessitate meticulous morphological examination, extensive
immunophenotyping, molecular and cytogenetic studies. Its AHN component,
if present, should also be thoroughly evaluated.
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