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CORR E S POND ENC E

Myeloid neoplasm post cytotoxic treatment in patients with
multiplemyeloma

Dear Editor,

Myeloma and monoclonal gammopathy of undetermined signif-

icance patients are at higher risk of myelodysplastic syndrome

(MDS)/acute myeloid leukaemia (AML) [1]. Cytotoxic treatment,

including alkylating agents such as high-dose melphalan (HDM), fur-

ther increases their risk of post cytotoxic treatment-myeloid neoplasm

(pCT-MN) [2]. HDM followed by autologous stem cell transplantation

(ASCT) prolongs progression-free survival. It is the standard of care in

the UK for transplant-eligible patients. Our centre performs 150HDM

ASCT every year. The study aimed to review pCT-MN cases among

patients with multiple myeloma in our centre and describe their char-

acteristics, cytogenetics and molecular risk, treatment regimen and

outcome.

We retrospectively reviewed all new pCT-MN cases (as defined

by WHO 5th edition classification) with background myeloma, whose

pCT-MN was diagnosed and treated at our centre’s specialist inte-

grated haematological malignancy diagnostic service. The data cutoff

date was 30 June 2024. Our standard diagnostic MDS/AML fluores-

cence in situhybridization (FISH)panel consists of breakapart or fusion

probes targeting KMT2A, CBFB::MYH11 inv(16), RUNX1T1::RUNX1

t(8;21), PML::RARA t(15:17) and MECOM, and probes targeting 5q, 7q

and 17p (Cytocell). Molecular karyotyping (8 × 60K oligonucleotide

arrays, Agilent) was used to assess copy number variations across the

whole genome. Targeted myeloid NGS panel analysis (Table S1) was

used according to themanufacturer’s instructions todetect pathogenic

variants.

A total of 906 patients with multiple myeloma were actively fol-

lowed up at our centre between 1 January 2018 and 31 December

2022. They were diagnosed with myeloma between 2004 and 2022.

The median age of myeloma diagnosis was 60 years (range: 28–93

years). Six pCT-MN patients with multiple myeloma were identified.

Their characteristics are summarised in Table 1. All six patients had

previous alkylator therapy and presented with progressive cytopenia.

Five were male and one was female. The median age of symp-

tomatic myeloma diagnosis was 66 years (range: 58–77 years). Four

were standard risk on CD138-cell FISH. Two had no FISH result.

All five transplant-eligible patients had HDM ASCT. Other myeloma

treatments they received were bortezomib thalidomide and dexam-

ethasone (VTD), ixazomib lenalidomide and dexamethasone (IRD),
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lenalidomide and dexamethasone (RD), daratumumab, CC220, borte-

zomib lenalidomide and dexamethasone (VRD), cyclophosphamide

lenalidomide and dexamethasone (CRD), isatuximab pomalidomide

and dexamethasone (IsaPD), bortezomib cyclophosphamide and dex-

amethasone (VCD) and PD. The median lines of myeloma treatment

received were two (range:1–6). The median time from diagnosis of

myeloma to diagnosis of pCT-MN was 83 months (range: 18–233

months). Two patients were diagnosed with AML, two with MDS-

excess of blast (EB) and two with MDS-multilineage dysplasia (MLD).

One AML was 2022 European LeukemiaNet (ELN) [3] intermediate

risk, one AML was ELN adverse risk, three MDS were Revised Inter-

national Prognostic Scoring System (IPSS-R) very high-risk and one

MDS was IPSS-R high risk. The cytogenetic abnormalities detected

were deletion 5q (3/6), deletion 7q (2/6), monosomy 7 (2/6), MECOM

rearrangement (1/6), 6p chromothripsis (1/6), iAMP21(1/6) and gain

RUNX1 (2/6). The pathogenic variants detected by NGS were TP53

(2/6), RUNX1 (2/6), AXSL1 (2/6), DNMT3A (1/6), PTPN11 (1/6), KRAS

(1/6) and ETV6 (1/6). The treatment received for pCT-MN was aza-

cytidine alone (4/6) or venetoclax with azacytidine (1/6). None of

the patients were fit for an allograft stem cell transplant. None of

the patients had achieved any cytogenetic or molecular complete

response. At the last follow-up, one patient was still alive. The median

overall survival from a pCT-MNdiagnosis was 10months.

pCT-MN commonly occurs 5–10 years after exposure to alkylating

agents. It is commonly associatedwith chromosome5and7 loss. About

20%–30% of pCT-MN patients have balanced chromosomal transloca-

tions. They are associated with a short latency period, often present

as overt AML without a preceding MDS phase [4]. The prognosis of

pCT-MN is generally poor. Cases associated with chromosome 5 and

7 abnormalities and a complex karyotype have a particularly poor out-

come, with a median survival time of less than 1 year [4]. As myeloma

patients live longer, the incidence of late complications of therapy, such

as pCT-MN, increases. The published cumulative pCT-MN incidence

in myeloma patients is 0.3%–12.2% [5]. Clonal haematopoiesis was

reported in a case–control study by Takahashi et al. as a risk factor for

pCT-MN in solid tumour and lymphoma patients [6]. In a single–centre

retrospective study by Mouhieddine TH et al., clonal haematopoiesis

of indeterminate potential (CHIP) was found in 21.6% (136/629) of

pre-ASCT myeloma patients’ stem cell product with infrequent (2.9%)
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TP53. However, CHIP was not found to be predictive of pCT-MN in

myeloma patients treated with ASCT [7]. Nadiminti et al. found that

lenalidomide exposure was associated with a significantly higher risk

of pCT-MN [8]. Further prospective studies are needed to identify risk

factors that predict pCT-MN.

In our cohort of patients with multiple myeloma, the cumulative

incidence of pCT-MN was 0.7%. The median time from diagnosis of

myeloma to diagnosis of pCT-MN was 83 months. Our cohort of

patients with pCT-MN had high-risk cytogenetics or molecular fea-

tures in whole bone marrow at pCT-MN diagnosis and short overall

survival. Our findings are consistent with previous publications [4, 5].

With increasingly effective novel therapies for myeloma, we should

consider the risk of pCT-MNwhen recommendingASCT to newly diag-

nosed patients, particularly in the context of standard-risk disease and

a deep response to induction.
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