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[Abstract] Objective To investigate the relationship between serum platelet-derived growth factor BB (PDGF-BB),
annexin Al (ANXA1), tolldike receptor 4 (TLR4) and the condition, and the regulatory T cell (Treg)/helper T cell 17 (Th17)
imbalance in patients with aplastic anemia (AA), and to evaluate their prognostic predictive value. Methods A total of 85

AA patients treated in the Hematology Department of the Central Theater Command General Hospital of the Chinese People' s
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Liberation Army from March 2021 to August 2024 were selected as the AA group (subgrouped based on disease severity and
prognosis), and 85 healthy individuals who underwent physical examinations at the hospital during the same period were se—
lected as the normal control (NC) group. ELISA was used to detect serum levels of PDGF-BB, ANXAI, and TLR4. Flow cy—
tometry was used to detect the proportions of Treg and Th17 cells and the Treg/Th17 ratio. Pearson correlation and point-bise—
rial correlation were used to analyze the relationships between serum PDGF-BB, ANXA1, TLR4 levels and disease severity,
Treg and Th17 cell proportions. Multivariate analysis was performed to identify factors affecting the prognosis of AA patients.
ROC curves and DCA were used to evaluate the predictive value of the above serum factors for the prognosis of AA patients
and the clinical value of the predictive model. Results Serum levels of PDGF-BB and ANXAI in the AA group were signif—
icantly lower than those in the NC group, while serum TLR4 level was significantly higher ¢ =11.966, 10.279, 9.092; all P <
0.001). The proportion of Treg cells and the Treg/Th17 ratio in the AA group were significantly lower than those in the NC
group, whereas the proportion of Th17 cells was significantly higher (f =11.718, 10.365, 21.657; all P <0.001). Serum
PDGF-BB and ANXAL levels were negatively correlated with disease severity and Th17 cell proportion, and positively corre—
lated with Treg cell proportion and Treg/Th17 ratio ¢ =—0.602, —0.501, 0.542, 0.411 for PDGF-BB;r =-0.587, —0.534, 0.481,
0.398 for ANXATL; all P<0.05). Serum TLR4 level was positively correlated with disease severity and Th17 cell proportion,
and negatively correlated with Treg cell proportion and Treg/Th17 ratio ¢ =0.593, 0.573, —0.432, —0.452; all P <0.05). Serum
levels of PDGF-BB, ANXAI, Treg cell proportion, and Treg/Th17 ratio in the severe subgroup were significantly lower than
those in the non-severe subgroup, while serum TLR4 level and Th17 cell proportion were significantly higher ¢ =4.872, 6.235,
4.186, 8.136, 4.800, 10.146; all P <0.001). High serum TLR4 and severe disease were risk factors for poor prognosis OR
(95%CT)=2.651 (1.289-5.453), 2.756 (1.236—6.144) , whereas high serum PDGF-BB and high ANXA1 were protective fac—
tors against poor prognosis in AA patients OR (95%CI)=0.472 (0.272-0.819), 0.615 (0.436—0.868) . The AUC values of
serum PDGF-BB, ANXA1, TLR4 alone and their combination in predicting poor prognosis of AA patients were 0.842, 0.901,
0.881, and 0.966, respectively. The AUC of the combined panel was significantly larger than that of each single indicator (Z =
3.173, 2.365, 2.001; all P <0.001). When the high-risk threshold ranged from 0.03 to 0.88, the combined prediction model
using PDGF-BB, ANXAI, and TLR4 yielded a higher clinical net benefit than individual indicators. Conclusion  Serum lev—
els of PDGF-BB, ANXAI, and TLR4 in AA patients are correlated with disease severity and Treg/Th17 imbalance. Combined
detection of these markers has high value for predicting the prognosis of patients.

[Key words] Aplastic anemia; Platelet-derived growth factor BB; Annexin A1; Tolldike receptor 4; Regulatory T cell/

helper T cell 17 imbalance; Prognosis; Predictive value
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NC 85 102.37+14.53 5.76+1.72 5.13+1.31
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Tab.2 Comparison of serum Treg and Th17 cell ratios between NC

group and AA group
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t 11.718 10.365 21.657
P <0.001 <0.001 <0.001
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Tab.3 Comparison of Treg and Th17 cell ratios and serum PDGF-
BB ANXA1 TLR4 levels in severe subgroup and non-se—

vere subgroup

(n=46) (n=39) ! P
PDGF-BB( ng/L) 83.46+13.85 70.61+9.67 4.872  <0.001
ANXAL( pg/L) 4.14x1.02 2.92:0.73  6.235 <0.001
TLR4( pg/L) 6.57+1.39 7.95+1.65 4.186 <0.001
Treg( %) 5.98+0.69 4.79+0.65 8.136 <0.001
Th17( %) 1.68+0.35 2.13+0.51 4.800 <0.001
Treg/Th17 3.56+0.68 2.25+0.47 10.146 <0.001
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r P r P r P
-0.602  <0.001  -0.587 0.002 0.593  0.001
Treg 0.542 0.005 0.481 0.008 -0.432  0.010
Th17 -0.501 0.007  -0.534 0.006 0.573  0.003
Treg/Th17  0.411 0.026 0.398 0.037  -0.452  0.020
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Tab. 5 Comparison of clinical data and serum PDGF-BB
ANXA1 and TLR4 levels of AA patients in the poor
prognosis subgroup and good prognosis subgroup
(n=58) (n=2yy P
(%) 35(60.34)  17(62.96)  0.053 0.818
23(39.66) 10( 37.04)
(x£s ) 35.52+5.31 34.92+5.64 0.476  0.636
BMI( x5 ke/m?) 22.84£0.87  23.12+0.95  1.342  0.183
(x£s ) 5.23£3.11 5.49+3.54 0.343  0.732
(% 16(27.59)  9(33.33)  0.293 0.588
(%) 19(32.76)  10(37.04)  0.150  0.699
(% 8(13.79)  5(18.52) 0318 0.573
(% 11( 18.97) 6(2222)  0.122  0.727
AA (% 3(5.17)  3(1L11) 0990 0.320
21(36.21)  18(66.67)  6.884 0.009
(% 37(63.79)  9(33.33)
(x+s x10°/L) 1.98+0.32 2.14+0.41 1.958  0.054
(m#s x10°/L)  0.39+0.10 0.37+£0.08 0.911 0.365
PDGF-BB( x+s ng/L) 82.96+12.33  65.95+£8.92 6.420 <0.001
ANXAL( x5 pg/L) 4.02:1.00  2.62:0.63  6.197 <0.001
TLR4( x+s wg/L) 6.48+1.28 8.76x1.75 6.778 <0.001
6 Logistic AA

Tab.6 Multivariate Logistic analysis of risk factors affecting poor

prognosis in AA patients

B SE Wald P OR 95%CI
1.014 0.409 6.144  0.013 2.756 1.236~6.144

PDGF-BB -0.751 0.281 7.139  0.008 0.472 0.272~0.819

ANXA1 -0.486 0.176 7.629  0.006 0.615 0.436~0.868

TLR4 0.974 0.368 7.019  0.008 2.651 1.289~5.453
7 PDGF-BB.ANXA1.TLR4 AA

Tab.7 Comparison of the predictive value of serum PDGF-BB
ANXA1 and TLR4 levels for poor prognosis in AA pa—

tients

AUC 95%CI

PDGF-BB  79.76 ng/L  0.842 0.747~0.912 0.963 0.672 0.635
ANXA1 3.26 pg/L 0.901 0.817~0.955 0.852 0.828 0.680
TLR4 7.57 wg/L  0.881 0.793~0.941 0.852 0.793 0.645

0.966 0.901~0.993 0.889 0.948 0.837
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Fig.1 ROC curve of the value of serum PDGF-BB ANXA1
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Fig.2 DCA curve of serum PDGF-BB ANXA1 TLR4 levels pre—
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