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Study on SP-D, MUC1 and A20 as prognostic biomarkers for transfusion-related acute lung injury
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[Abstract] Objective To investigate the predictive value of serum surfactant protein D (SP-D) , mucin
1 (MUC1) and zinc finger protein A20 (A20) levels for the clinical prognosis of patients with transfusion-related acute
lung injury (TRALD , so as to provide reference for individualized clinical intervention. Methods A total of 249
patients with TRALI admitted to our hospital from March 2020 to March 2025 were selected as the study subjects.

Based on their prognosis within 30 d after blood transfusion, they were categorized into a good prognosis group (n=
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178) and a poor prognosis group (n=71). The general clinical data and serum levels of SP-D, MUC1, and A20 were
compared between the two groups. Logistic regression analysis was used to identify factors that affected the poor
of SP-D, MUCI,
characteristic (ROC) curve was used to analyze the predictive efficacy of detection of serum SP-D, MUC1 and A20

prognosis of TRALI patients based on serum levels and A20. Receiver operating
levels alone and in combination for poor prognosis, and the consistency analysis was used for external verification.
Results There were significant differences in the number of blood transfusions, the time from blood distribution to
blood transfusion, the history of allergies, and the acute physiology and chronic health evaluation [[ (APACHE 1[I )
score between the two groups (P<C0.05). The levels of serum SP-D, MUCI, and A20 in the poor prognosis group
were (89.54+21.36) g/L, (22.9745.14) kU/L, and (14.534+1.96) mg/L, respectively, which were significantly
higher than those in the good prognosis group [ (78.61+18.05) g/L, (16.28+4.32) kU/L, and (12.67+1.84) mg/
L], respectively, with significant differences (P<C0.05). Logistic regression analysis showed that the number of blood
transfusions, the time from blood transfusion to blood transfusion, and the history of allergy were the influencing
factors of poor prognosis in patients with TRALT (P<C0.05), and APACHE II score and serum SP-D, MUC1, A20
were significantly correlated with poor prognosis in patients with TRALT (P<C0.05). ROC analysis showed that the
area under the curve (AUC) of serum SP-D, MUCI and A20 in predicting poor prognosis was 0.904 (95%CI:
0.860—0.938 ), which was better than the predictive value of each index alone (Z=2.507, 3.016, 3.042, all P<<
0.05). External validation showed that the coincidence rate of combined prediction of poor prognosis and actual clinical
outcomes was 95.00% , and the Kappa value was 0.870 (95%CI: 0.617—0.982) (P<C0.05). Conclusion
SP-D, MUCI1, and A20 are all independent influencing factors for poor prognosis in TRALI patients, and the
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combined detection has a high predictive value for poor prognosis, which can be used as a potential prognostic predictor
for TRALI patients and may offer guidance for clinical management.
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Table 1 Comparison of general clinical data between the two groups

N T R, %60 A iy BMI R A2 e I e ) (8, 96) i it R E CBE, Y
417 %% _ _ } }
5 ik (x+s5,%) (xT+s) <20 min 20~30 min <2k >21k
BEARA 71  38(53.52) 33(46.48) 51.86+503  22.45+1.19 25(35.21) 46(64.79) 20(28.17) 51(71.83)
BUS REF4L 178 106(59.55) 72(40.45) 50.67+4.86  22.2641.13  101(56.74) 77(43.26) 93(52.25) 85(47.75)
K/ 0.757 1.727 1.180 9.412 11.872
PiH 0.384 0.085 0.239 0.002 <0.001
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MH O FOmREE EAARKE KAARWE L kemmEE  en o SR
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BEARR4 71 7(9.86) 13(18.31) 17(23.94) 24(33.80) 10(14.08)  1040.49-£206.58  36(50.70)
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BUEARR4l 71 26(36.62) 29(40.85) 30(42.25) 24(33.80) 26(36.62) 24.67+4.58
BUS R4F4l 178 53(29.78) 57(32.02) 62(34.83) 66(37.08) 71(39.89) 20.56+4.39
o/l 1.098 1.747 1.200 0.236 0.228 6.588
P{H 0.295 0.186 0.273 0.627 0.633 <0.001
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Table 2 Comparison of serum SP-D, MUC1 and A20
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BUGRAF4L 178 78.61+418.05  16.2844.32  12.67+1.84 — A0
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Pl <0.001 <0.001 <0.001 IR
B 1 1% SP-D.MUCT.,A20 7k ¥ 2 ¥k %1 il #1 /5 B ROC
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Table 3 Effect of serum SP-D, MUCI1 and A20 levels on the prognosis of patients with TRALI
AR EYEESA Frif iR Wald y*{H Py OR1H 95% CI
Ll IRV e 0.902 0.235 14.728 <0.001 2.464 1.555~3.906
R 2 H o, B ) 0.929 0.249 13.911 <0.001 2.531 1.554~4.124
Fug: 4l 0.990 0.228 18.864 <0.001 2.692 1.722~4.209
APACHE [l #43 0.255 0.125 4.149 0.042 1.290 1.010~1.648
SP-D 0.299 0.146 4.194 0.041 1.349 1.086~1.673
MUC1 0.321 0.129 6.192 0.013 1.379 1.109~1.714
A20 0.236 0.102 5.353 0.021 1.266 1.005~1.596
R —0.318 0.154 8.055 0.005 0.539 —
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Table 4 The value of serum SP-D, MUC1 and A20 levels alone in predicting prognosis

LAY AUC 95%CI T E TBUEHE (%) TS (%) Py
SP-D 0.808 0.753~0.855 81.50 g/L 71.83 77.53 <0.001
MUC1 0.777 0.720~0.827 20.71 kU/L 73.24 70.22 <0.001
A20 0.774 0.717~0.824 14.32 pg/L 78.87 74.72 <0.001
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ROC curve of serum SP-D, MUC1 and A20
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