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Relationship between serum FGF23-Klotho axis level and renal involvement in HSP children”
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Abstract : Objective To investigate the relationship between serum fibroblast growth factor 23 (FGF23)-
Klotho axis levels and renal involvement in children with Henoch-Schénlein purpura (HSP). Methods A total
of 196 children with HSP admitted to Zhangjiagang First People’s Hospital from April 2021 to April 2024
were enrolled as the HSP group,whic were divided into a renal involvement subgroup and a non-involvement
subgroup based on whether renal involvement occurred or not. Another 196 healthy children undergoing phys-
ical examination in Zhangjiagang First People's Hospital during the same period were selected as the control
group. Serum FGF23,Klotho levels, FGF23/Klotho ratio and renal function indices levels were compared be-
tween the HSP group and the control group. Pearson's correlation analysis was used to assess the correlation
of serum FGF23,Klotho levels, FGF23/Klotho ratio with renal function indices in HSP children with renal in-
volvement. Multivariate Logistic regression analysis was performed to identify influencing factors for renal in-

volvement in HSP children. Receiver operating characteristic (ROC) curves were plotted to evaluate the value
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The ser-
um FGF23, cystatin C (Cys-C), serum creatinine (Scr), B;-microglobulin (B,-MG), blood urea nitrogen

of serum FGF23,Klotho and other indices in predicting renal involvement in HSP children. Results

(BUN) levels and FGF23/Klotho in the HSP group were significantly higher than those in the control group
(P<C0.05),while serum Klotho level was lower than that in the control group (P <C0. 05). Among the 196
HSP children,60 were included in the involvement subgroup and 136 in the non-involvement subgroup. The
serum FGF23,Cys-C, Scr, 8,-MG,BUN levels and FGF23/Klotho in the involvement subgroup were signifi-
cantly higher than those in the non-involvement subgroup (P<Z0. 05) ,while Klotho level was lower than that
in the non-involvement subgroup (P <(0.05). Pearson's correlation analysis showed that serum FGF23 levels
and FGF23/Klotho ratio were positively correlated with Cys-C, Scr,f,-MG,and BUN levels in HSP children
with renal involvement (P <C0. 05), while serum Klotho levels were negatively correlated with these renal
function indices (P <C0. 05). Multivariate Logistic regression analysis indicated that elevated serum FGF23 and
B.-MG levels were risk factors for renal involvement in HSP children (P <C0. 05), while elevated serum Klotho
levels were protective factors (P<C0.05). ROC curve analysis showed that the areas under the curve (AUC)
for serum FGF23,Klotho and B,-MG alone in predicting renal involvement were 0.755,0.819 and 0. 731, re-
spectively. The combined prediction using these three indicators yielded an AUC of 0. 851, which was sig-
nificantly higher than that of serum sCXCL16, AAT alone (Z=2.825,2. 142,3. 213,all P<C0. 05). Conclusion Ser-
um sCXCL16 level is increased and AAT level is decreased in RA patients,and both were related to the occur-
rence of KI,and both indices are closely associated with decreased renal function and renal involvement, mean-

while combined diagnosis of these two indices with 3,-MG has high value in assessing the risk of renal involve-

ment in HSP children.
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B L XU A PR A R 7D K, IR FGEF23/
Klotho F1H ; I FH i2000SR 4x [ h4k 24 & 6 % 5 53 #r
ASCCE TR HE 15 28 WD IS I3 B, -k 8 1 (B,-MG) 5 2R
FHAE o3 2500 52 B R C(Cys-O) [k & B 9%
BB T BB B A BR A F K SR AD-
VIA2400 4= [ 8l 2B 4k 43 B A (R [ PG 1] 22 =)D Az il
M7 Scr.BUN /K-,

1.3 Bz ZRzWindE RERA HSP BILAA
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M7 Pearson Mg IR, B HERZ B HSP &
JLIM % FGF23 7k F- . FGF23/Klotho HfE 5 Cys-C.
Ser . B,-MG . BUN 7K #4 5 1E A7 5¢ (P <<0. 05) , IfiL i
Klotho 7K F 5 Cys-C. Scr.B,-MG.BUN 7K - & 1t
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BEHEARAK P LB (2 £5)

- ) FGF23 Klotho FGF23/ Ser B,-MG BUN CysC
(ng/L) (ng/L) Klotho HAH (pmol/L) (mg/L) (mmol/L) (mg/L)
HSP 1 196 72.15416. 84 31.4247.57 2.30%+0.51 112.35418. 29 2.95+0. 67 7.95+1.43 2.43+0. 65
X M2 196  32.35+10.18 49. 43410, 06 0.65+0.12 63.53+7.46 1.3540. 26 4,6340.96 0.72+0.16
t 28. 316 —20.027 44.090 34.602 31.168 26.986 35.763
P <20. 001 <20. 001 <20. 001 <20. 001 <0. 001 <20. 001 <20. 001
®x2 ZRAMKZIRAME FGF23.Klotho KFE R FGF23/Klotho L& . B I REREIRIL B (7 L)
g ; FGF23 Klotho FGF23/ Scr B,-MG BUN Cys-C
(ng/L) (ng/L) Klotho H{E (pmol/L) (mg/L) (mmol/L) (mg/L)
Z R 60 79.654+17. 35 27.437+4.06 2.90%0. 56 119. 65419. 42 3.82+0.58 8.69+1.51 2.86+0.21
Kz B 136  68.84+12.24 33.1846.15 2.0740.32 109. 13418. 47 2.57+0. 26 7.6240.62 2.24+0.23
t 4. 985 —6.628 13.120 3.618 20. 870 7.043 17. 851
P <20. 001 <20. 001 <0. 001 <20. 001 <0. 001 <20. 001 <20. 001
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Sk

r P r r P
Cys-C 0.512 <<0. 001 —0.532 <£0. 001 0.593 <€0. 001
Ser 0.493 <<0. 001 —0. 432 <<0. 001 0. 642 <£0. 001
B,-MG 0.632 <0.001 —0. 388 0.002 0.585 <<0. 001
BUN 0.421 <£0. 001 —0.499 <£0. 001 0.516 <€0. 001
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x5 ZHEZE Logistic B34 4 HSP BIL X ESHZENEMEA =
K% WA B SE WaldX* P OR OR #) 95%CI
R — 0.168 0.072 5.471 0.019 — —
FGF23 SLRE A 0.116 0.039 8. 802 0.003 1.123 1.040~1. 212
Klotho 4 SRHUE A —0.217 0.059 13.509 <<0.001 0. 805 0.717~0.904
B,-MG 4 SEHUE A 0.432 0.161 7.220 0. 007 1. 541 1.123~2.112
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x6 % FGF23.Klotho B,-MG B R B &# M HSP BILEZ £ BHEZ RN TNMNE

e b7 AUC95%CD) e AT 1B RIGE 55 EA RO (e 1 HEf i P

FGF23 0.755(0. 596~0. 910) 74,00 ng/L 0. 750 0. 750 0.500 0. 750 <€0. 05
Klotho 0. 819(0. 653~0. 956) 30.00 ng/L 0.767 0. 816 0.583 0. 801 <0.05
B,-MG 0.731(0.526~0.920) 3.20 mg/L 0.733 0.699 0.432 0.709 <20. 05
=HBA 0.851(0.765~0.941) — 0.833 0. 868 0.701 0. 857 <0. 05
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J G, AT 25 5 5] RS W O RE AR 4 i AET
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RS 7K, FGF23 i fE 38 a0k R AR B r 40 1 44 ol i
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{2 9% 5 41 L 2R 4 L 15 R SRE IR BRI, I 4L 4N
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it FF&EA K. 4B Klotho 7E FH AL &I AT BE Jy - ' £ 4k
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FGF23/Klotho W1 & 35 & T % B4, 5 ME 2 R4
FGF23/Klotho [l T B MR R4, KW HSP #
JLJEH R B R Az 2B LAEAE B 2 19 FGF23-Klotho
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FGF23 j# it 5 Klotho 4564 . WG N #5538 B, I8 15
B E P mE R R R B W 4k R R D B A R M
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