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ABSTRACT

Amyeloidsarcomaisanextramedullary tumour arising frominfiltration by leukemiccellsatananatomicsite other thanthe bone marrow. Most
commonly it precedes acute myeloid leukaemia but occasionally occurs simultaneously. It may also be associated with myeloproliferative
neoplasms, myelodysplastic syndrome and the blast phase of chronic myeloid leukaemia.

The most common sites for extramedullary tumours are bone, periosteum, soft tissue, lymph node and skin. Although this disease can affect
awide range of body sites, there are very few reports of peritoneal myeloid sarcoma or cavity effusion.

The authors present the case of a 68-year-old man with myelodysplasia-related acute myeloid leukaemia and peritoneal myeloid sarcoma
with myeloid ascites. The definitive diagnosis is challenging, requires a high level of suspicion, and relies on the exclusion of all alternative
diagnoses and especially on complementary tests such as flow cytometry and immunohistochemistry analysis of ascitic fluid in order to
detect the immature myeloid cells.

LEARNING POINTS

e Mpyeloid sarcomas are extramedullary leukemic tumours that occur before or simultaneously with acute myeloid leukaemia, other
myeloproliferative neoplasms or myelodysplastic syndrome.

e Myeloid sarcomas are most often seen in bone, soft tissue, lymph node and skin, but can present in most locations.

e Peritoneal myeloid sarcoma and leukemic ascites, although very rare, must be searched for when a patient with acute leukaemia presents
with newly diagnosed ascites, through ascitic fluid flow cytometry and immunophenotypic analysis.
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INTRODUCTION

Acute myeloid leukaemia (AML) is a malignant neoplasm characterized by clonal proliferation of myeloid precursors with a reduced
capacity to differentiate into more mature cellular elements. It most often involves the bone marrow (BM) and peripheral blood and rarely
extramedullary tissue(*2,

A myeloid sarcoma (MS), also called granulocytic sarcoma or chloroma, is an extramedullary proliferation of the blasts of one or more of
the myeloid lineages that disrupt the normal architecture of the tissue in which it is found. It most frequently precedes, but may occur
simultaneously with, bone marrow AML. It is also associated with myeloproliferative neoplasms, myelodysplastic syndrome and the blast
phase of chronic myeloid leukaemiat® 2.
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The most common sites are bone, periosteum, soft tissue, lymph node and skin. Although this disease can affect most body locations, there
are very few reports of presentation as peritoneal myeloid sarcoma or body cavity effusion 419,

We report the case of a 68-year-old man with a previous diagnosis of myelodysplasia-related acute myeloid leukaemia, now presenting with
peritoneal myeloid sarcoma with ascites.

CASE DESCRIPTION

A 68-year-old manpresented to the Emergency Department with a4-week clinical picture of nausea, increasingabdominal volume, persistent
abdominal discomfort, and fatigue with little exertion. The patient had a diagnosis of acute myeloid leukaemia, with myelodysplasia-related
changes (karyotype 48XY, chromosome 8 trisomy, without variant mutations of NucleoPhosMin 1 (NPM1) and Fms-Like Tyrosine kinase
3 (FLT3)). He was treated initially with four cycles of azacitidine without achieving remission. Second-line treatment was instituted with
fludarabine+high-dose cytarabine+granulocyte colony-stimulating factor (FLAG), remission was achieved and a consolidation course with
high dose cytarabine was completed.

In addition to haematological disease, the patient had a medical history of cutaneous sarcoidosis, hypertension and diabetes.

On admission, he was haemodynamically stable, tachycardic at 106 bpm and afebrile. He was pale, dehydrated, and had tense ascites with
prominent shifting dullness, as well as mild feet oedema. There were no features suggestive of chronic liver disease.

Peripheral blood tests showed a white blood cell count of 11,480/mméwith 90% neutrophils and no circulating blasts, haemoglobin of 8.4 g/
dl (similar to recent previous evaluations), a platelet count of 142,000/mm?, acute renal failure (serum creatinine 2.81 mg/dl, serum urea 144
mg/dl) without acid base or ionic abnormalities, serum lactate dehydrogenase (LDH) of 2482 |U/I, unremarkable liver tests, and C-reactive
protein of 10.5 mg/dl.

Abdominal and pelvic computed tomography revealed massive ascites in association with mesenteric densification and heterogeneity,
vascular congestion, and micronodularity suggestive of secondary deposits (Fig. 1).

Figure 1. CT scan of the abdomen and pelvis. Black arrowheads indicate peritoneal

secondary deposits

A diagnostic and therapeutic paracentesis was performed. Analysis of the ascitic fluid revealed a white blood cell count of 28,680 cells/ml,
no cellular predominance but significant cellular destruction (LDH 12,364 1U/I), a serum ascitic albumin gradient (SAAG) below 1.1, protein
concentration of 4.1 g/dl, and glucose of 110 mg/dl. Considering the highly inflammatory ascitic fluid, a very high risk of superimposed
bacterial infection, and the presence of criteria for the diagnosis of spontaneous bacterial peritonitis, the patient was started on antibiotic
treatment with cefotaxime while awaiting the results of bacteriological, mycobacteriological and cytological tests.

A bone marrow aspirate was performed and analysis showed hypercellularity with increased blasts (>50%), revealing acute leukaemia
relapse. A bone marrow biopsy showed a hypercellular bone marrow (90%), predominantly occupied by myeloblasts and myeloid precursors
(immunophenotypic analysis positive for myeloperoxidase (MPO) and CD117; CD34 negative).
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The ascitic fluid cytological/immunophenotypic analysis showed a markedly elevated number of immature granulocyte precursors (MPO+/
CD20-), interpreted as myeloblasts. Simultaneously, flow cytometry analysis of the ascitic fluid demonstrated that 60% of the cells were
immature myeloid cells which expressed HLA-DR, CD117 and CD45 (CD34 negative), compatible with an extramedullary form of acute
myeloid leukaemia. The mesenteric structural changes were therefore interpreted as myeloid sarcomas.

Work-up staging showed there was no clinical, laboratory or radiological evidence of another site of solid tissue extramedullary proliferation.
Taking into account the AML relapse after two lines of chemotherapy and accounting for the patient’s frailty, an extensive discussion with
his attending haematologist took place and a decision was made to provide best supportive care through optimal palliative care. The patient
died 12 days after admission.

DISCUSSION

A myeloid sarcoma is an extramedullary proliferation of the blasts of one or more myeloid lineages that disrupt the normal architecture
of the tissue in which it is found. It is an uncommon manifestation of AML that may occur before, during or after diagnosis, and may arise
secondary to myeloproliferative neoplasms, myelodysplastic syndrome or a blast phase of chronic myeloid leukaemia (CML) 2, It can also
occur as a relapse, especially in recipients of allogeneic haematopoietic stem cell transplantation (HSCT) 611,

The most common sites of involvement are bone, periosteum, soft tissue, lymph node and skin. Presentation as peritoneal myeloid
sarcoma or a body cavity effusion is rare [“-1% and mainly reported in AML with monocytic differentiation, including M4 and M5 AML (FAB
classification*2 13,

The cytogenetic and molecular abnormalities associated with myeloid sarcoma are similar to those seen in leukemic AML. Abnormalities in
chromosome 8, in particular t(8;21) and chromosome 8 trisomy, have been described as more frequent in myeloid sarcoma compared with
leukemic AML!, Our patient had chromosome 8 trisomy.

As the diagnosis of this entity is challenging and requires a high level of suspicion, the true incidence of myeloid sarcoma involving peritoneal,
pericardial and pleural fluids may be underestimated due to the underuse of flow cytometry and immunohistochemistry for its evaluation.
These immunoassays are needed to identify immature myeloid cells, which is a requirement for definitive diagnosis. In this case, these
methods were used to further support the hypothesis of myeloid sarcoma with myeloid ascites.

The diagnosis of peritoneal myeloid sarcoma can be also be difficult as it is often confused with other causes of peritoneal primary or
secondary neoplasms, predominantly sarcomas, melanomas or carcinoid tumours, as well as with spontaneous bacterial peritonitis
(something that initially occurred in our patient’s case) ®4 1314 All other relevant causes of ascites must be excluded.

Our case illustrates the diagnostic challenges associated with myeloid sarcoma, as the clinical, laboratory and radiological findings were
initially perceived as due to an infectious or other malignant disease. The fact that our patient’s ascites had cells with immature myeloid
markers, in conjunction with evidence of disease relapse in the bone marrow, revealed the diagnosis, regardless of the alternative hypothesis
initially presumed.

Unfortunately, the optimal treatment of myeloid sarcomais unclear, but systemic treatment of the disease is currently the best option; there
are no randomized controlled trials as this patient population is small® 14, Our patient was already on third-line systemic treatment for AML,
and therefore no other viable therapeutic option was available.

This report is intended to highlight an uncommon manifestation of acommon disease. As myeloid sarcoma may present in very unusual sites,
it is essential to perform an extensive work-up when it is suspected, especially in patients with a history of AML.
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