THERAPY-RELATED ACUTE MYELOID LEUCEMIA FOLLOWING MODERN TREATMENT FOR
MULTIPLE MYELOMA: A CASE REPORT

Therapy-related myeloid neoplasms represent a rare but serious long-term complication of plasma cell
disorders treatment. Here we report the case of a patient with multiple myeloma treated with bortezomib,
thalidomide and dexamethasone (VTD) followed by autologous stem cell transplantation (ASCT) and
lenalidomide maintenance, who subsequently developed acute myeloid leukemia (AML). This case
highlights the potential risk of secondary hematologic malignancies following modern myeloma therapy and
underscores the importance of long-term hematologic monitoring.

Multiple Myeloma (MM) is a clonal plasma cell disorder characterized by the proliferation of malignant
plasma cells in the bone marrow and the production of monoclonal immunoglobulins. Over the past two
decades, the introduction of proteasome inhibitors, immunomodulatory drugs (IMids) and autologous stem
cell transplantation has significantly improved survival outcomes. However, prolonged survival has been
accompanied by an increased recognition of secondary primary malignancies, including therapy-related
myeloid neoplasms such as myelodysplastic syndrome (MDS) and acute myeloid leukemia (AML). These
complications are often associated with prior exposure to alkylating agents, stem cell transplantation and
prolonged immunomodulatory therapy. Here, we report a case of AML arising after treatment for multiple
myeloma with VTD induction, ASCT and lenalidomide maintenance.

A 59-year-old male patient was diagnosed with multiple myeloma in 2021. The patient received induction
therapy with bortezomib, thalidomide and dexamethasone (VTD) for 6 cycles, achieving a very good partial
response. Following induction, the patient underwent high-dose melphalan conditioning followed by
autologous stem cell in January 2021. Subsequently, lenalidomide maintenance therapy was initiated.

After 4 years from transplantation the patient developed progressive cytopenias; bone marrow examination
revealed 66% blast consistent with acute myeloid leukemia; cytogenetic and molecular analyses
demonstrated double-hit 7P53 (VAF 45%) mutations; immunopheotype analysis demonstrated CD45dim,
CD34*, CyMPO 15%, CD11c*, CD19dim CD10-, CD20-, CyCD79a-, Cd22 dim CD38 dim CDS58 -, Cd66 -,
CyCD3 -. Based on these findings, a diagnosis of therapy-related acute myeloid leukemia (t-AML) was
established. The patient received one cycle of induction therapy with CPX-351. However, bone marrow
evaluation showed persistent disease, consistent with refectory AML. Given the lack of response to induction
therapy, the patient was subsequently treated with 2 cycles of azacitidine in combination with venetoclax;
unfortunately, no hematologic response was achieved. The patient currently presents with persistent disease
and remains transfusion-dependent, requiring regular red blood cell and platelet transfusions for the
management of symptomatic anemia and thrombocytopenia.
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A. Bone marrow aspirate smear (May-
Grunwald-Giemsa stain)
demonstrating marked bone marrow
hypercellularity.

B. C. Most cells exhibit a high-nuclear-
to-citoplasmatic ratio, with round to
slightly irregular nuclei and variably
condensed chromatin. The
cytoplasm appears pale to
moderately basophilic.

D. Large immature cell with high N:C
ratio, fine chromatin, nucleoli and scant
basophilic cytoplasm, morphologically
compatible with a blast.




