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Dear Editor,

AML is occasionally associated with bone marrow (BM) masto-

cytosis. Differential diagnoses include reactive mast cell (MC) 

hyperplasia, systemic mastocytosis (SM) with associated clonal 

hematological non-MC lineage disease, and MC leukemia (MCL) 

[1]. Myelomastocytic leukemia (MML) is a new classification for 

AML patients who show an increase in immature and atypical 

MCs, but who do not fulfill the criteria for MCL or SM [2-7]. Here, 

we describe for the first time a case of therapy-related MML, and 

review key elements of differential diagnosis in patients with my-

eloid neoplasms and BM mastocytosis [8, 9].

A 59-yr-old woman presented with fever. She had a history of 

ovarian carcinoma, which was treated by total abdominal hyster-

ectomy, mass excision, and subsequent administration of the 

paclitaxel/taxol and carboplatin/carbo (TC) regimen 10 yr prior to 

the presentation. Five years later, she developed peritoneal me-

tastasis and received additional chemotherapy, including gem-

citabine and carboplatin (GEMC), repeated TC, peglylated liposo-

mal doxorubicin (PLD), and bevacizumab. Overt tumor spread 

was repressed during chemotherapy, and the patient remained 

in stable condition. However, abdominal computed tomography 

(CT) scan performed at the current visit revealed recurrent peri-

toneal seeding of carcinoma. The patient had white blood cell 

counts of 33.7×109/L, hemoglobin level of 8.7 g/dL, and plate-

let counts of 43×109/L. The peripheral blood smear identified 

28% blasts and 40% immature MCs. The BM aspirate smear 

showed dysplastic features with 46.0% myeloblasts and 22.0% 

immature atypical MCs (Fig. 1A, 1B). Flow cytometry analysis 

showed that the blasts were CD34+, HLA-DR+, CD13+, CD33+, 

CD117+, CD65+, CD15+, CD7dim, CD2-, CD3-, cCD3-, cCD22-, 

CD10-, CD19-, and TdT-. A small population of immature atypi-

cal MCs was also identified, which was phenotypically similar to 

the blast population, but was CD34-, CD65-, and CD7- (Fig. 1C). 

BM core biopsy sections were packed with immature cells and 

had a diffuse MC infiltrate. The immature cells were negative for 

CD25 (Fig. 1D). Cytogenetic analysis revealed a complex karyo-

type: 44,XX,-5,-7,inv(9)(p12q13),del(12)(p13),add(18)(p11.3)

[11]/43,idem,-X,-3,+4[14]. No mutations were detected in FLT3, 

NPM1, CEBPA, or KIT. Serum tryptase level was not tested. The 

latency period from first exposure to carboplatin, an alkylating 

agent, was approximately 10 yr, and the duration of chemother-

apy by this time was 33 months. She was diagnosed as having 

therapy-related AML according to the 2008 WHO classification 

[10] and MML according to a recent consensus proposal [8, 9]. 
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Fig. 1. Morphology and phenotype of neoplastic cells. (A) Blood smears revealed non-mast cell blasts (red arrow), a dysplastic neutrophil 
with the pelgeroid change (yellow arrow), an atypical mast cell exhibiting bi-lobed nuclei (blue arrow), and heavily granulated blast cells sug-
gesting metachromatic blasts (light green arrow; Wright-Giemsa stain, ×1,000). (B) Bone marrow aspirate smears revealed a blast that was 
medium-sized with round nuclei, finely dispersed chromatin, some distinct nucleoli, and a small amount of basophilic cytoplasm without 
granules (red arrow). Bone marrow aspirate smears also demonstrated mast cells, including granulated blasts (light green arrow) and atypi-
cal mast cells with bi-lobed nuclei (blue arrow). Dysplastic features such as decreased granules were seen in the granulocytic lineage (yel-
low arrow; Wright-Giemsa stain, ×1,000). (C) The population of neoplastic cells in the blast gate separated into two subgroups, i.e., myelo-
blasts with CD34+/CD117+ (red circle) and immature atypical mast cells with CD34-/CD117+ (purple circle). (D) Histologic examination of a 
bone marrow trephine specimen showed a diffuse interstitial increase in mast cells instead of formation of dense clusters (left half; immu-
nohistochemistry for tryptase, ×200). There is no evidence of CD25 positivity (right half; immunohistochemistry for CD25, ×200).
Abbreviations: PerCP, peridinin-chlorophyll proteins; PE, phycoerythrin.

The patient declined further chemotherapy or surgical interven-

tion and was transferred to another hospital for supportive care. 

Although the overall incidence of MML is unknown, it is clear 

that the disease is very rare [9]. The first diagnostic criterion of 

MML is an increase in MC along with myeloblasts in the blood 

and BM. In this context, morphologically defined subsets of MCs, 

as described in the consensus proposal and summarized below, 

can be useful for differential diagnosis: 1) typical mature tissue 

MCs; 2) atypical type I spindle-shaped MCs; 3) atypical type II 

MCs, also referred to as promastocytes; and 4) metachromatic 

blasts [8]. MML is characterized by an increase in the latter two 

subsets. Histological findings in MML include diffuse spread of 

MCs, as opposed to SM where MCs form multifocal aggregates. 

Furthermore, MCs in MML usually lack CD25 and CD2, whereas 

those in SM aberrantly express CD25 and/or CD2. These find-

ings suggest that the immunohistochemical panel for detecting 
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AML with mastocytosis should at least include CD117, tryptase, 

CD25 and/or CD2. The presence of KIT D816V mutation excludes 

the diagnosis of MML [8, 9].

There are several reasons underscoring the importance of dis-

tinguishing MML from other leukemia subtypes with BM masto-

cytosis. First, it has been suggested that MCs in MML are de-

rived from a malignant clone. A previous study showed that both 

the tryptase-negative blasts cells and the MCs were found to con-

tain the RUNX1-RUNX1T1 fusion gene [3]. Second, this disease 

may be mistaken for several other diseases. Without refinement 

of the diagnostic criteria for MML, hematopathologists might have 

difficulties in distinguishing between different differential diag-

noses in patients with mastocytosis. Third, MML is associated 

with poor prognosis [9]. This results partially from a complex 

karyotype and myelodysplasia, as has been reported here as 

well as in previous patients with MML [7]. Identification of pa-

tients at high risk of developing MML can be the starting point 

for personalized therapy. 

In conclusion, although MML poses a diagnostic challenge 

and is not yet listed in the current WHO classification, a meticu-

lous evaluation of blood and BM smears and a thorough immu-

nohistochemical study of BM trephine specimens facilitate the 

MML diagnosis.
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