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B OE.HE AMERERERBELLFREIERXERF 1(VNND ., 4 %88 %G Dickkopf 1(DKK1D),
R A et i A K B F 21(FGF21) K F, 547 fo ik VNNI1,.DKK1,FGF21 K F 5 5 25 42 3845 42 JE 09 48 % 1% B =T
FEHTMNAL, Fikx &BE2022F1 AE2023 %6 AAEEHL G 108 BIREE MR EE LT RE,ARE
BRERTBRBSIW>AREN PEAMA EFRBAE, FRARBAAEZR ARG ES SO B AR, RAMH
B S B X B AR e 5 VNN1,DKK1.FGF21 K -F; KA & 8 30 £ 4L 5 47 AU 0l k& R (BUND | oz 7 U BT
(SCr) .3t H & & G WUBF AL (UACR) fo 4 S BB £ (eGFR) . T A B H ¥ ir 1 55 B REH L5
AT RIF TG R A, R B4 aiE VNNI.DKKI . FGF21 K F & FBa(P<0.05), ¥E¥&
20 K 3% B4k VNN1,DKK1,FGF21 ,BUN,SCr K -F % UACR & T# E 4 (P<0.05),eGFRI& T2 E 4
(P<C0.05); '8 %354 &7k VNNI1,DKKI1,FGF21 ,BUN,SCr & F % UACR & F ¥ % & 41 (P <0. 05),eGFR
T & EA(P<<0.05), Spearman #8 X A4 R 2=, B HEmEF % VNN1.DKK1.FGF21 X% 5
12 MR BEB 4 B9 2 B A8 & (P <<0.05), Pearson 8 2 > M & R B 7, B KM% EZ £F VNNI,DKKI,
FGF21 %5 BUN,SCr.UACR 3 2 E48% (P<{0.05),%5 eGFR ¥ 2 fi #8 £ (P<C0.05), M5 %R 2+,
J& BUFL AT H) TS R R 61 #l, TSR Rk VNNI.DKKI.FGF21 & -F & F s B4 (P<<0.05),
s VNNI.DKKI1.FGF21 A F A & ABRBRERBEZRERRWEKRE & (P<0.05), &#& VNNI,
DKK1.FGF21 BRATRM 12 B k% & & e R R e & T @ AR (AUC) % 0. 902, & T 2 iF VNNI,DKKI,
FGF21 # 3 FAml 85 AUC(Z s vt = 2. 277, P =0. 0233 Z s p vs = 2. 755, P =0. 0063 Z o s piror = 2. 413, P =
0.016), it BHHMmE L £F VNNI.DKKI.FGF21 X F#4&. 5 5 MH4EEH £, oiF VNNI,
DKKI1.,FGF21 BB ERBEZRERRNYAE .3 AFESLMN TS ES TG R R G TR 5.,
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Correlation of serum VNN1,DKK1 and FGFZ1 levels with renal impairment
in patients with chronic kidney disease”
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to Shanghai University of Medicine and Health Sciences,Shanghai 202150,China
Abstract: Objective To detect serum vanin-1 (VNN1),dickkopf-related protein 1 (DKK1) and fibroblast
growth factor 21 (FGF21) levels in patients with chronic kidney disease (CKD) ,and to evaluate their correla-
tions with the severity of renal impairment and their prognostic significance. Methods A total of 108 CKD pa-
tients admitted to the hospital from January 2022 to June 2023 were enrolled as the CKD group and stratified
by CKD stage into the mild group,moderate-to-severe group and renal failure group. Eighty healthy individu-
als undergoing physical examinations in the hospital during the same period were selected as controls. Serum
levels of VNNI1,DKK1 and FGF21 were measured using enzyme-linked immunosorbent assay (ELISA). Blood
urea nitrogen (BUN) and serum creatinine (SCr) were quantified with an automatic biochemical analyzer,fol-
lowed by calculation of urinary albumin-to-creatinine ratio (UACR) and estimated glomerular filtration rate

(eGFR). All patients were followed for one year and categorized into the good-prognosis group and poor-prog-
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Serum levels of VNNI1,DKK1 and FGF21 were significantly
higher in the CKD group compared with the control group (P<C0. 05). In moderate-to-severe group and renal
failure group,serum VNNI1,DKK1,FGF21,BUN and SCr levels as well as UACR were significantly higher,
while eGFR was significantly lower than those in the mild group (all P <C0. 05). Serum VNNI1, DKKI1,
FGF21,BUN and SCr levels as well as UACR in the renal failure group were significantly higher (P <20. 05),

while eGFR was significantly lower compared with the moderate-to-severe group (P<C0. 05). Spearman corre-

nosis group based on clinical outcomes. Results

lation analysis revealed significant positive correlations between serum VNNI1,DKKI1,FGF21 levels and CKD
stage (P <C0. 05). Pearson correlation analysis indicated significant positive correlations of these biomarkers
with BUN,SCr and UACR (P <C0. 05) ,and significant negative correlations with eGFR (P <C0. 05). Follow-up
results showed that,47 patients were categorized into the good-prognosis group and 61 into the poor-prognosis
group. Serum VNNI1, DKK1 and FGF21 levels in the poor-prognosis group were significantly higher than
those in the good-prognosis group (P<C0. 05). Elevated serum VNNI1,DKKI1 and FGF21 levels were identified
as risk factors for poor prognosis in CKD patients (P <C0. 05). The combined prediction model of serum
VNNI1,DKK1 and FGF21 yielded an area under the curve (AUC) of 0. 902 for poor prognosis, significantly
outperforming individual biomarker predictions ( Z compmeavia = 2. 277+ P = 0. 0235 Z compimednrkr — 2. 755, P =
0. 006 3 Z compined ror21 — 2. 413, P =0. 016). Conclusion Elevated serum levels of VNNI1,DKKI1 and FGF21 in pa-
tients with CKD are associated with the degree of renal impairment. Serum VNN1,DKK1 and FGF21 are fac-

tors associated with poor prognosis in CKD patients. Combined detection of these biomarkers can improve pre-

dict value for poor prognosis.
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1.1 — %R $EEL 2022 4F 1 A E 2023 4F 6 AF
ARBERIZ I 108 B 1% M B I B I E A, A
B - (LD A5 45 1 DR F 48 1 B 0 95 9 32 W b oS 5 (2)
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dickkopf-related protein 1;

fibroblast growth factor 21;

BiAr i . (1 2tk B 304055 (2) & 3 0 8% s % &R
GLONRE RIS ; (3) AYLBF O IR iR B BB AR T (DO &
FF B RSN W PR R G Y OB IR s (5) oIk IE R
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B 5 22 AR P D3 S L UEL L5 . (2021 42 # 2F (115)
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1.2 Fik

1.2.1 WesEmIR %R AR XS AL 5 5 s 4 10 4R
[N I N = N Sl oY 3 SN S v @ e Y
1.2.2 #Wifi % VNN1.DKK1.FGF21 B 55
ZHABE R BRI XT B8 A R K XY B R ] 25 i R Bk 5
mL, T % i T # BBk S 7R 02 10 cm. 3 500
r/min 2cF FE O 15 min BUS F SR . R BB %
928 I B 36 CELIS A 3805510 &5 A5 1 7% VNN, DKKI1 .
FGF21 K, 1l & 17 %5 43 %l o CSB-EL025883HU
(RAEEAY TEARAAD  abl00501 [ 3 4T ( F
W) 5 A MR ) . ab222506 [ 31T ( 1) A 5 A
MR,

1.2.3 RS Thaedstn R 2 A 30 E AL B X
(BS-1000M , 151 %y = 97 A FR 28 w5 A5 I B i 241 1 775 JR
KA (BUN) ML WLEF (SCr) K, RERF AKX
H o B gt v RS T i 6 8 10 R LIS, 1138 DRV B 1
WUET LEAE CUACR) Fifili 355 /N BR U8 43 %6 (e GFR)
1.2.4 44l MRS M BE o 0 o B4
[G1~G2 #],eGFR=60 mL/(min * 1.73 m*) | . &
FEALG3~G4 1,15 mL/(min * 1. 73 m®) <<eGFR<
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60 mL/(min * 1. 73 m®) J. B EWAH[ G5 ., eGFR<
15 mL/(min + 1.73 m*) ",

1.2.5 BHUTMIFAS TG B D5 5 R B IR T B
MH LRI 1A, B VTR TR, B0
T 6 MHERM 1 FRRBEKE., B (L cGFR—K
W1 eGFR) /R4 eGFR X 100 % =30 % 1 () i}
BB R RRCIR YT R AR A TS S 4L, 2 98 AT
Jo R4,

1.3 Sitsfabs R SPSS27. 0 4534k 4F 43 #r Al
AbFRECHE . HHECE R, 0 (%) FoR L2 ZH ] SR
XPORE s RIE A BT 255 R R DL o+
Foor . Z AR BRI SRR AR ¢ K56, 3 4 ) H R
FHER N 2 07 22 3 M s 1E— 25 P L3R L SNK-q £6
55 1035 VNNI1.DKK1.FGF21 /K 5 18 ¥ 5 W 45

WA DI REFE bR 00 AH G M L AR I BCHE o A 28 A, 4y S
K H Spearman #H & 8% Pearson #H 3¢ it 17 73 #7 5 12 4
B JIE R R E TR A R 2 A Z R ZH & Lo-
gistic @75 M3 VNNI1.DKKI1.FGF21 X 18 4 & [
s B TG AR R B0 A 8 SR 22 0 TR R AR
(ROCO) M #4708, LA P<<0.05 NS H G
2 &% R

2.1 XTHRA VCBERANIGIR TR i XTIRA S
o AL PR AT LM ) AR T A S R A RO sl L AT R
WG R . ZR LGB X (P>0.05), H
g 28 I % VNNI1. DKK1., FGF21 7K F & T %t 8 4
(P<<0.05), WFE1,

*x1 WRA. EFANEREREE [ s Hn(%)]
P31
20 51 n AR () 1A i 5 8 (kg/m®) A WA sl
Uil @

Xt B2 80 45,865, 22 47(58.75) 33(41.25) 23,6242, 74 43(53.75)
5 9 41 108 46.37+5.61 61(56.48) 47(43.52) 24,1542, 79 51(47.22)
t/X* —0.635 0.097 —1.298 0.783
P 0.526 0. 756 0.196 0.376
215 n A B VNNI1(pg/mlL) DKK1(ng/mL) FGF21(pg/mL)
Xt B2 80 36(45. 00) 249, 05+27. 33 3.5241.48 85.49+11.55

5 95 21 108 40(37.04) 421.66+46, 28 11.7342.65 147.05+20. 27
t/X* 1.210 —29.728 —24. 965 —24. 380

P 0.271 <0. 001 <0. 001 <<0. 001

2.2 OR[RIE PR BB 4 30 R s VNINT L, DKKI .,
R 4l 12 P B 30 4 R R AL 37

FGF21 H#%

N (P<C0.05), W# 3,

*x2 AREBESHERSBHESENME VNN DKKI,

B R EELL 52 B REE A 19 ], bR AL E
WA VNN, DKK1, FGF21 7K F & F 8% B 41
(P<C0.05); B 41 13 VNN1,DKKI1,FGF21 /K
T E A (P<<0.05), Wk 2,

2.3 AS[RIME T B S o 0T AR A 1Y T BB AR b L AR
RE A LS A BUNLSCr K &% UACR & T
BRIEMH, cGFR I TRIEH. ZR W AHELEIT¥E X
(P<C0.05); & #8401 BUN.SCr 7K F } UACR &
FrREEH,GFRIKFHEEN , ZFWASIT¥*E

FGF21 bLb#&k (x+5)

25 n VNNI(pg/ml.) DKK1(ng/ml.) FGF21(pg/ml.)
WRAEFM] 37 384.284-44.27 10,4441, 67 135, 77415, 24
HEEH 52 421.95449.28° 11.78+2.02" 146, 08+17. 32"
B 19 493.67456.19°7  14.1241.73°F  171.69+20.58" 7
F 31. 392 24. 663 27,341

P <<0.001 <0.001 <£0. 001

W GREHMIL, " P<<0.05; 5 FEHMIL,” P<<0.05,

x3 TEEBEEHRFTHAEENSINEIBRER (2 +5)
2190 n BUN(mmol/L) SCr(pmol/L) UACR(mg/g) e¢GFR[mL/(min * 1.73 m*)]
REEa 37 4.7241.27 93.71412. 26 36.7248.15 72.33410.59
rf B A 52 6.53+1.46" 116.75+20. 38" 101.55+18.38" 40.19+38. 42"
B R 2 19 8.05+1.82" 7 145.16+26.19" 7 148.01433.42" 7 12.68+2.13" 7
F 35.173 45.936 231. 600 329.105
P <0. 001 <0. 001 <0. 001 <0. 001

W SREAMI. " P<<0.05; 5 EE4MI . P<<0.05,
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2.4 BB R E M VNNLL.DKK1.FGF21 7k
S 508 M B OIE G 2 51 A I BE 35 AR B0 A OC M

Spearman #15&5 HT 45 R s, 18 MBI G AR 3 M T
VNNI1,DKK1.,FGF21 7K 518 P 5 1 43 1) 5 1E AH
F(P<C0.05), Pearson #3&4r#1 45 3 B x, 18 4 &

P38 LARE B R 2 G TS I 0 Ok DR AR B (T
JERE=0,W/F AKE =1, VNNI,DKKI1,FGF21 &
A As 8 (JEE 7 A #HFT £ ] K Logistic @Eﬁj\ﬁo %4
BRI VNNL,DKK1 . FGF21 /KT8 2 18 5
I RB TS AN RSB PR 26 (P<<0. 05) ., iLE& 6,

JIE S5 6 3 13 VNN, DKK1, FGF21 /K % 5 BUN, x4 1@&“%&?‘%%]111% VNN1,DKK1,FGF21 K E 5
SCr UACR ¥R IEHI ) (P<C0.05), 5 ¢GFR ¥ 5 fi B B 175 53 9 0 VB T 4 AR O 7 5K 1
MK (P<<0.05), WK 4, A VNNI DKK1 FGF21
2.5 AR HUR M8 0006 K VR R VNNT, e R
DKK1.FGF21 K BEHSERER,. IS BRI mesissm 056 <0001 0.512 <0001 0.539 <0,001
QH AT P BUE AR 61 Bl 2 AR PR AR 5 BUN 0.506 <C0.001  0.501 <C0.001  0.503 <<0.001

F B0 AT R B2 o8 BE AT R S o P e 22 5 ) T B SCr 0.533 <C0.001  0.527 <<0.001  0.538 <<0.001
R (P >0, 05), BURA R AL T VNN, UACR 0.482  <<0.001 0.473  <<0.001 0.479  <<0.001
DKK1 FGF21 K-8 T BUR BLAF AL (P <0.05). I eGFR —0.497 <<0.001 —0.490 <C0.001 —0.495 <Z0.001
%5,
2.6 1EMEE NS FE BUS AR ZH R Logistic

x5 ARWMEEZNKKZRFME VNNI.DKKL . FGF21 K FE&[x+s FHn(%)]

4150 n RS () % e A R B4 % (kg/m®) R s

TilJ5 R4 47 45.89+5.52 24(51. 06) 23(48.94) 23.96+2. 66 20(42. 55)

BiJE A R4 61 46. 7445, 74 37(60. 66) 24(39. 34) 24.2942.75 31(50. 82)

t/X* —0.776 0.994 0.627 0.728

P 0. 440 0.319 0.532 0.394

215 n AR L VNNI1 (pg/mL) DKK1(ng/mL) FGF21(pg/mL)

i J5 R 4740 47 16(34.04) 368.924-43. 26 9.4641, 92 128.62+18. 37

G A R4l 61 24(39. 34) 462.30452. 55 13,4842, 27 161. 25424, 55

t/X* 0.320 —9.872 —9.746 —7.614

P 0.572 <<0. 001 <0.001 <<0. 001
2.7 iy VNN1.DKK1.FGF21 xf g Eiw s # 7./ 1,
AN BRI AN (B A0 A LAAE P A AR Y TS k6 EBUEESHEFREEMEIARMSEZ

WAREZE(WEREF=0.TEAR=1, LG
VNN1.,DKK1.FGF21 N 56 A8 & #t 47 ROC fl £k 43

Logistic B V3 43 #f

OR 1 95%CI

EmEE B SE  Wald X* P OR

Mr. R B, M VNNI,DKKI1,FGF21 B4 i TR R
YRR B F WS AR MI& T EHA(AUC B yNNT 1,082 0.264 16,802 <00.001 2.951 1.759 4. 951
0.902, K F Il i VNNI1.DKKI1,FGF21 BB A prky 1148 0,318 13,041 <0.001 3,155 1,691  5.880
AUC (Zyggvwa = 2. 277, P = 0. 0235 Zyggoxxr = FGF21  1.187 0.335 12.547 <C0.001 3.276 1.699  6.317
2.755,P=0.0063Z s rers —2. 413, P =0.016), L
x7 & VNN1,DKK1,FGF21 318 1% & it % /5 A R 19 Tl &4 &8

g AUC AUC I 95%CI T A T R e (0 EAREE

VNNI 0.782 0.692~0. 856 420. 750 pg/mlL 77.05 76. 60 0.536

DKK1 0.781 0.691~0. 855 11. 204 ng/mL 73.77 74.47 0.482

FGF21 0. 780 0.690~0. 854 146. 793 pg/mL 70. 49 74,47 0. 450

3 TG 0.902 0.830~0. 951 - 93. 44 70. 21 0. 637

— R .
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o, H T HE I D RE R R W FGF21 KF 2 8 2
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