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Correlation between postoperative delirium and macrophage migration inhibitory
factor in elderly patients after lower limb fracture surgery
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[ Abstract] Objective To explore the correlation of macrophage migration inhibitory factor ( MIF) and postoperative delirium.
Methods A total of 109 elderly patients ( =65 years) undergoing lower extremity fracture surgery under combined spinal-epidural
block in our hospital from June 2022 to June 2023 were prospectively enrolled. Before operation, mini-mental state examination
(MMSE) was used to evaluate the cognitive function of each participants, and their blood and cerebrospinal fluid ( CSF) samples were
harvested to detect MIF level by enzyme linked immunosorbent assay ( ELISA). After operation, confusion assessment method Chinese
reversion (CAM-CR) was used to assess delirium, and according to the results, they were divided into delirium group (POD group,
n=13) and non-delirium group ( NPOD group, n=96). SPSS statistics 26. 0 was used for data analysis. Depending on data type,
student’s ¢ test or Mann-Whitney U test was used for comparison between groups. Multivariate logistic regression model was used to
analyze the risk factors of lower limb surgery in elderly patients. Receiver operating characteristic (ROC) curve was plotted to calculate
the area under the ROC curve (AUC) to evaluate the diagnostic value of MIF. Spearman correlation analysis was employed to analyze
the correlation between MIF and MMSE score. Results Among the 109 elderly patients, the incidence of delirium was 11.93% (13/109).
Before operation, the MIF levels in the CSF and blood were significantly higher in the POD group than the NPOD group ( P<0.05).
Multivariate logistic regression analysis showed that preoperative MIF levels in CSF (OR=1.273, 95%CI 1. 120-1. 446; P<0.001)
and blood (OR=1.016, 95%CI 1.001-1.031; P=0.032) were independent risk factors for postoperative delirium in elderly patients
after lower limb fracture surgery. The AUC value of CSF and blood MIF levels in predicting POD was 0. 877 (95%CI 0. 799-0. 956)
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and 0. 884 (95%CI 0. 819-0.949) , the sensitivity was 81. 50% and 76. 84% , and the specificity was 84. 62% and 100. 00% , respec-
tively. The Youden index was 0. 66 and 0. 77, which were statistically significant ( P<0.0001). Spearman correlation analysis showed
that CSF and blood MIF levels were negatively correlated with MMSE score (r=-0.335, —0.286; P<0.05). Conclusion Preoperative MIF
level is closely associated with the occurrence of POD in elderly patients after surgery, and has the potential to be used as a biomarker to
predict POD. MIF can reflect cognitive level, and is negatively correlated with MMSE score. The higher the CSF and blood MIF
levels, the lower the MMSE score.
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Table 1  Comparison of clinical data between two groups before operation

Item POD group(n=13) NPOD group(n=96) P value
Age(years, x+s) 82.00+7.13 75.38+7. 15 0. 002
Gender(n, male/female) 4/9 20/56 0.796
BMI(kg/m?, x+s) 22.18+1.05 23.59+0. 34 0. 461
Education duration(years, x+s) 6.85+5.01 6.69+4. 03 0. 904
Hypertension[ n( %) | 9(69.2) 58(60.4) 0.237
MMSE ( points, x+s) 25.67+2.99 27.72+2.05 0.012
Time of operation[ min, M(Q,, 03)] 90.00(82. 50,120. 00) 102. 50(80. 00, 130. 00) 0.533
Infusion quantity[ ml, M(Q,, Q;)] 600. 00(500. 00,1000. 00) 500. 00(500. 00, 1000. 00) 0.718
Transfusion volume[ ml, M(Q,, Q3) ] 575.00(412. 00, 818. 00) 550.00( 112. 00,600. 00) 0.128
White blood cell ( x 10°/L , Xxs) 7.83+2.73 7.28+2.50 0. 465
Neutrophil (x10° /L, x+s) 5.85+2.37 5.23+2.43 0.388
Leukomonocyte( X]OQ/L, xX+s) 1. 18+0. 58 1.38+0. 55 0.225
Hemoglobin(g/L, x+s) 105.20+17.25 119.30+17.23 0. 007
Platelet( x10° /L, x+s) 187.30+80. 63 197. 80+88. 40 0. 685
CRP(mg/L, x+s) 33.22+28.02 14.44+22.08 0. 007
Creatinine ( umol/L, x+s) 76.20+25. 17 70. 78+40. 11 0.637
Uric acid( wmol/L, x+s) 277.50+64.27 285. 80+83. 40 0.732
Albumin (g/L, x+s) 37.65+4.29 39.63+3.91 0.093
Alanine aminotransferase( U/L, x+s) 10. 34+5. 56 14.36+9.72 0. 147
Aspartate aminotransferase[ U/L, M(Q,, Q5) ] 16.70(12.90,19. 15) 17.20(14. 00,20. 40) 0. 440
CSF-MIF[ ng/ml, M(Q,, Q)] 10. 18(7.07,16.47) 3.59(2.56,5.92) <0. 001
Serum-MIF[ ng/ml, M(Q,, Q)] 12.63(5.93,22. 83) 2.24(1.53,5.04) <0. 001

POD: postoperative delirium; BMI; body mass index; MMSE ; mini-mental state examination; CRP; C-reactive protein; CSF; cerebrospinal fluid; MIF .

macrophage migration inhibitory factor.
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Table 2 Comparison of clinical data between two groups after operation

Ttem POD group(n=13) NPOD group(n=2385) P value
White blood cell(x10°/L, x+s) 10.32£3. 03 10. 69£3. 22 0. 694
Neutrophil (x10°/L, x+s) 8.50+2.74 8.77+3.00 0.761
Leukomonocyte[ x10°/L, M(Q,, 03) ] 0.87(0.69,1.26) 0.93(0.72,1.16) 0.574
Hemoglobin( g/L, x+s) 103.50+19.75 112.30+14. 68 0.056
Platelet[ x10°/L, M(Q,, Q3) ] 183.00( 163. 50,268. 50) 180.0( 138.00,216.50) 0.295
CRP[mg/L, M(Q,, Q;)] 78.65(22.26,112.00) 46.47(29.39,60.65) 0.183

CRP; C-reactive protein.
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Table 3 Multivariate logistic regression analysis of postoperative delirium

Factor B SE Wald X? OR(95%CI) P value
Age 0.102 0. 069 2.188 1.108(0.967,1.269) 0. 139
MMSE -0.341 0.175 3.800 0.711(0.505,1.002) 0. 051
Hemoglobin -0.036 0. 026 1.974 0.965(0.918,1.014) 0.965
CRP 0.102 0.015 1.834 1.021(0.991,1.051) 0.176
CSF-MIF 0.241 0. 065 13. 686 1.273(1.120,1.446) <0. 001
Serum-MIF 0.016 0.007 4.603 1.016(1.001,1.031) 0.032

MMSE: mini-mental state examination; CRP; C-reactive protein; CSF: cerebrospinal fluid; MIF; macrophage migration inhibitory factor.
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