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Development of a Multiple Myeloma Predictive Model Using Routine Clinical
Laboratory Data Based on a Random Forest Classifier

LI Sha, TIAN Yuan, XIE Jinye, OUYANG Nengliang, WU Xing’er, WANG Juan, LI Renzhou, HUANG Yunxiu, LI
Man, LI Limin (Zhongshan City People’s Hospital, Guangdong Zhongshan 528400, China)

Abstract: Objective To develop a predictive model for multiple myeloma (MM) based on routine laboratory test data. Methods
A total of 224 confirmed MM patients diagnosed at Zhongshan City People’s Hospital between 2022 and 2024 were enrolled as
the study group, and 200 healthy individuals undergoing routine physical examinations during the same period were selected as
the control group. Seventy-four routine laboratory indicators were collected from both groups. Data normality was assessed by
the Kolmogorov-Smirnov (K-S) test, followed by independent samples t-test or rank-sum test to compare differences between
groups. Receiver operating characteristic (ROC) curves were plotted for statistically significant indicators. Variables with area
under the curve (AUC)>0.7 were selected as effective features for model construction. A random forest classifier was used to con-
struct the predictive model, and its performance was evaluated by 5-fold cross-validation. Results Thirty-eight laboratory indica-
tors showed statistically significant differences between the two groups (all £<0.05). Among these, total urinary k and N\ light
chains exhibited the highest predictive performance with AUC values of 1.0. Elevated 5-nucleotidase (5-NT), rheumatoid factor
(RF), red cell distribution width-coefficient of variation (RDW-CV), and thrombin time (TT), as well as decreased hematocrit
(HCT) and hemoglobin (Hb) levels, showed strong predictive power with AUCs>0.9. Variables such as 3 2-microglobulin
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(B 2-MQ), red cell distribution width-standard deviation (RDW-SD), Cystatin C (CysC), C-reactive protein (CRP), adenosine de-
aminase (ADA), triglycerides (TG), creatinine (Cr), alkaline phosphatase (ALP), urea, anti-streptolysin O (ASO) elevation, and
while albumin (Alb), red blood cells (RBC), estimated glomerular filtration rate (¢GFR), platelets (PLT), activated partial throm-

boplastin time (APTT), creatine kinase isoenzyme (CK-MB), mean corpuscular hemoglobin concentration (MCHC), high-density

lipoprotein cholesterol (HDL-C), and total protein (TP) were decreased with AUCs ranging from 0.7 to 0.9, indicating moderate

predictive capability. The remaining statistically significant indicators had AUCs between 0.5 and 0.7, indicating weaker predic-

tive ability. Indicators with AUC values around 0.7 were prioritized based on importance. The constructed random forest model

achieved an accuracy of 100%, with precision, recall, and F1-score all at 1.00 in distinguishing MM patients from healthy con-

trols. The model was saved as a .pkl file, and the complete Python code has been uploaded to GitHub. Conclusions Using a ran-

dom forest classifier, a predictive model for MM was effectively established based on routine laboratory indicators, significantly

improving early identification of MM and enhancing the clinical utility of routine laboratory data.

Keywords: random forest classifier; multiple myeloma; routine laboratory indicators; predictive model
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