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Development and Validation of a Nomogram Prediction Model for the Risk of
Immune Hemolytic Transfusion Reactions in Patients with Positive Irregular
Antibody Screening
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Abstract: Objective To investigate the independent influencing factors for immune-mediated hemolytic transfusion reaction
(IHTR) in patients with positive irregular antibody screening, and to construct an individualized risk prediction nomogram model,
thereby providing a quantitative reference for clinical transfusion safety. Methods The clinical data of 249 patients with positive
irregular antibody screening who received blood transfusion at the Bblood Transfusion Research Laboratory of Cangzhou Central
Blood Station from January 2021 to December 2024 were retrospectively analyzed. According to the occurrence of IHTR, patients
were divided into a non-IHTR group (225 cases) and an IHTR group (24 cases). Potential influencing factors were screened by
univariate analysis, and multivariate Logistic regression analysis was used to identify independent influencing factors for IHTR.
Based on these factors, a nomogram prediction model was constructed. The receiver operating characteristic (ROC) curve, cali-
bration curve, and decision curve analysis (DCA) were used to evaluate the model discriminative ability, calibration, and clinical
utility. External validation was performed using data from 73 similar patients enrolled from January 2025 to November 2025. Re-
sults Multivariate Logistic regression analysis showed that history of pregnancy (OR = 3.762, 95%CI: 1.585~8.929), history of
transfusion (OR=3.459, 95%CI: 1.426~8.389), previous IHTR history (OR=5.468, 95%CI: 1.879~15.914), autoimmune disease
(OR=3.001, 95%CI: 1.233~7.307), antibody system (OR=5.249, 95%CI: 1.179~23.372), and antibody titer (OR=5.501, 95%CI:
1.843~16.423) were independent influencing factors for IHTR in patients with positive irregular antibody screening (all £<0.05).
Based on these factors, a nomogram prediction model was constructed. In the internal validation, the model predicted IHTR with

an area under the curve (AUC) of 0.854 (95%CI: 0.771~0.936). The calibration curve demonstrated good consistency between
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predicted and actual risks (Hosmer-Lemeshow test P=0.457), and DCA indicated a high net clinical benefit within the threshold
probability range of 0.1 to 0.8. External validation yielded an AUC of 0.861 (95% CI: 0.767~0.955) and a Hosmer-Lemeshow test

P-value of 0.286, with a certain degree of clinical net benefit. Conclusions The nomogram model constructed based on history of

pregnancy, transfusion history, previous IHTR history, autoimmune disease, antibody system, and antibody titer demonstrates high

predictive value for IHTR in patients with positive irregular antibody screening. It aids in the early clinical identification of high-risk

populations and the optimization of transfusion strategies, thereby reducing the risk of adverse transfusion reactions.
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