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Introduction

Multiple myeloma (MM) is a malignancy of terminally differentiated antibody-secreting plasma cells in the bone marrow with
highly variable survival outcomes. Precise risk strati�cation not only plays a vital role in predicting patient prognoses, but crit-
ically can be used to develop risk-adapted treatment regimens. However, current risk strati�cation models do not adequately
account for the heterogeneity of patients with new-diagnosed multiple myeloma (NDMM).
Methods

In this retrospective, multicohort study, we collected clinical data from 1792 NDMM patients and formulated a weighted
Myeloma Prognostic Score System (MPSS) risk model to predict overall survival (OS). Construction of the MPSS model was
carried out based on the National Longitudinal Cohort of Hematological Diseases in China (NCT04645199) cohort, external
validation cohort was created using TT2, TT3a, and TT3b cohorts from a series of randomized prospective studies from the
University of Arkansas for Medical Sciences (UAMS).
Results

Each risk factor was de�ned as its weighted value respectively according to their hazard ratio for OS (thrombocytopenia 2,
elevated LDH 1, ISS III 2, one high-risk cytogenetic aberration [HRA] 1, and ≥2 HRA 2 points). In the training cohort, patients
were furtherly strati�ed into four risk groups: MPSS I (22.5%, 0 points), II (17.6%, 1 points), III (38.6%, 2-3 points), and IV (21.3%,
4-7 points). MPSS risk strati�cation showed optimal discrimination, as well as calibration, of four risk groups with median OS
of 91.0, 69.8, 45.0, and 28.0 months, for patients in MPSS I to IV groups (P< 0.001), respectively. Importantly, the MPSS model
retained its prognostic value in the internal validation cohort and an independent external validation cohort, and exhibited
signi�cant risk distribution compared with conventional prognostic models (R-ISS, R2-ISS, and MASS).
Conclusions

In conclusion, we formulated and validated the MPSS risk model to predict the prognosis of patients with MM using readily
available standard clinical and genetic test data. The established MPSS pro�le shows a better performance in risk discrimina-
tion than the current R-ISS, R2-ISS, andMASS. A score-based risk strati�cation is derived, and identi�es patients with high and
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ultra-high risk of death after diagnosis and may therefore aid the development of more personalized treatment strategies,
especially for patients for whom current therapies are likely to fail.
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