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[ Abstract] Objective To investigate the correlation between serum fibroblast growth factor 23 (FGF23) and D-ser-
ine (D-ser) levels and hearing impairment in maintenance hemodialysis (MHD) patients. Methods Forty MHD patients with
combined hearing impairment admitted to the Department of Nephrology of Shanghai Fifth People's Hospital Affiliated to Fu-
dan University from January 2021 to December 2023 were selected as the hearing-impaired group, 40 MHD patients without
combined hearing impairment were selected as the non-hearing-impaired group, and 40 healthy patients with physical exami-
nation were selected as the healthy control group; Serum FGF23 and D-ser levels were measured by enzyme-linked immu-
nosorbent assay with high performance liquid chromatography fluorescence; The correlation between serum FGE23 and D-
ser levels and PTA in MHD patients was analyzed by Spearman/Pearson correlation coefficients, the factors of hearing im-
pairment in MHD patients were analyzed by multifactorial logistic regression, and the predictive value of serum FGF23 and
D-ser levels for hearing impairment in MHD patients was analyzed by ROC curves. Results Serum FGF23 and D-ser levels
were higher in the hearing-impaired group than in the non-hearing-impaired group and the control group, and serum FGF23
and D-ser levels were higher in the non-hearing-impaired group than in the control group (F/P=69.767/ < 0.001, 307.552/
0.001). Spearman/Pearson correlation showed a positive correlation between serum FGF23 and D-ser levels and PTA in pa-
tients with MHD (r,/P=0.649/ < 0.001,0.669/ < 0.001). Multifactorial logistic regression showed that prolonged dialysis age,
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elevated FGF23, and elevated D-ser were independent risk factors for hearing impairment in MHD patients [ OR (95% CI)=
1.036 (1.007 - 1.065), 1.018 (1.006 —1.029), and 1.526 (1.145 -2.033)]; The ROC curves showed that the area under the curve
(AUC) of serum FGEF23, D-ser levels and the combination of the two predicted hearing impairment in MHD patients were
0.773, 0.788, 0.880, respectively, and that the combination of the two was greater than the AUCs predicted by each of the se-
rum FGE23 and D-ser levels alone (Z=2409,2344, P=0.016, 0.019). Conclusion Elevated serum FGF23 and D-ser levels in
MHD patients are independent risk factors for hearing impairment, and the combined serum FGF23 and D-ser levels are of

high value in predicting hearing impairment in MHD patients.
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Tab.1 Comparison of serum FGF23, D-ser levels, and PTA among three groups
A= R %k FGF23[ M(Q,,Q3) ,ng/L] D-ser(x s, umol/L) PTA(x +s,dBHL)
f B X HE 21 40 29.88(14.60,41.31) 2.00 +0.70 17.52+ 2.95
AT ) BEAT 4 40 114.50(64.84,134.46) 9.41 £2.54 20.06 + 3.01
Wy g B4 40 174.06(117.61,238.35) 11.85+1.82 43.51 £10.07
F 1 69.767 307. 552 206. 878
P <0.001 <0.001 <0.001
F2 Wik SRV A4 MHD BCE IR R BTk} A
Tab.2 Comparison of clinical data between the hearing impairment group and the non hearing impairment group
mH AEWT HIBEAR A (n =40) Wr J7 P A54H (n =40) Y/ Z A8 P1H
PESIL (% ) ] 5 22(55.00) 29(72.50) 2.650 0.104
© 18(45.00) 11(27.50)
W (v x5, %) 52.70 £11.35 55.65 +8.00 1.343 0.183
TR IEE (% +5,kg/m?) 23.35 +2.39 22.65 +2.51 0.540 0.590
Wi (x + s, mmHg) 146.18 +15.94 151.35 £21.57 1.220 0.226
FF5KE (% £5, mmHg) 81.53 +8.39 84.68 +10.63 1.471 0.145
EHTIM(Q,,0Q5), 1] 42.00(24.00,49.50) 50.50(33.50,75.00) 2.652 0.008
18 L [ B (% ) ] 2( 5.00) 5(12.50) 0.626 0.429
ESRD Ji [ #1(% ) ] AIEPE R R 1( 2.50) 1( 2.50) 1.053 0.902
WE DRI B 11(27.50) 14(35.00)
1o I B 9(22.50) 7(17.50)
PR NER ' R 13(32.50) 11(27.50)
HoAh 6(15.00) 7(17.50)
WS [ (% ) ] 10(25.00) 13(32.50) 0.549 0.459
PR BI(% ) ] 9(22.50) 13(32.50) 1.003 0.317
Hb(x +s,g/L) 103.15 £19.79 95.74 +18.65 1.724 0.089
FARFIEZE[M(Q,,0;5) ,ng/L] 751.38(440.81,1 035.55)  930.34(572.90,1 340.97) 1.694 0.090
145 (x + s, mmol/L) 2.26 +0.18 2.28 £0.21 0.539 0.592
ML (% 5, mmol/L) 2.30 £0.60 2.36 £0.63 0.476 0.635
Alb(x +s,g/L) 39.57 £3.51 37.20 £3.67 2.956 0.004
TC(x s, mmol/L) 5.05 +0.87 5.24 £0.63 1.147 0.255
TG(x s, mmol/L) 2.06 £0.79 2.24 £0.91 0.934 0.353
HDL-C(x %5, mmol/L) 0.98 +0.28 0.91 £0.29 1.103 0.274
LDL-C(x +s,mmol/L) 2.58 £0.42 2.75 £0.50 1.667 0.100
BUN(x +s,mmol/L) 19.26 +5.99 21.34+5.73 1.588 0.116
UA(x +s,pmol/L) 390.29 +100.04 412.76 + 91.78 1.047 0.298
SCr(x s, wmol/L) 937.92 +274.92 956.76 +268. 39 0.310 0.757
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Tab.3 Multivariate Logistic regression analysis of hearing impair-
ment in MHD patients
s g B SEfH Waldfli P ORfH 95% CI
BT 0.035 0.014 6.140 0.013  1.036 1.007 ~1.065
Alb -0.147 0.088 2.831 0.092 0.863 0.727 ~1.025
FGF23 & 0.018 0.006 9.443 0.002 1.018 1.006 ~1.029
D-ser 15 0.423 0.147 8.318 0.004 1.526 1.145~2.033
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T MHD £ 2 Wr g B 5% (9 AUC 43 %1~ 0. 773,
0.788 0. 880, “H I G R T I FGF23  D-ser /K-F-4%
B B0 T f AUC (Z =2. 409 .2. 344, P = 0. 016,
0.019), W& 4 K1,

4 I FGF23 \D-ser KF-Hilill MHD 8 W7 ) e 9
Tab.4  Value of serum FGF23 and D-ser levels in predicting

hearing impairment in MHD patients

ORI 5 Y;gg“
FGF23  134.53 ng/L. 0.773 0.666 ~0.859 0.724 0.775 0.500
D-ser 10. 84 wmol/10.788 0.682 ~0.871 0.775 0.775 0.550
ZHERG 0.880 0.788 ~0.942 0.854 0.775 0.629

Ei=R e AUC 95% CI
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hk
Fig.1 ROC curve for predicting hearing impairment in MHD pa-

tients based on serum FGF23 and D-ser levels
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