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Correlation Analysis of Serum UA, 25(OH)D; and baPWYV Levels in Patients
with Type 2 Diabetic Nephropathy
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Abstract: Objective To analyze the correlation between serum UA, 25(0H)D; and baPWV levels in patients with type 2 diabetic nephropathy, and to
provide new solutions for the early prevention, diagnosis and treatment of diabetic nephropathy.Methods A total of 299 patients with type 2 diabetes
mellitus (T2DM) who were hospitalized in the Department of Endocrinology, Gansu Provincial People ‘s Hospital from January 2021 to February 2022
were selected. According to urinary albumin excretion rate (UAER), they were divided into non-DN group (UAER<20 pg/min,100 cases), early DN
group (20 pg/min <UAER <200 pg/min, 108 cases) and clinical DN group (UAER>200 pg/min, 91 cases). The levels of serum UA, 25(0OH)D; and
baPWV were compared among the three groups. The correlation between UA, 25 (OH)Ds;, baPWV and renal function indexes were analyzed. Logistic
regression analysis was used to screen the factors affecting diabetic nephropathy. ROC curve was used to evaluate the predictive value of UA and
baPWV for DN.Results There were significant differences in the levels of UA, 25(0H)D; and baPWV among the three groups (P<0.05), and the levels
of UA and baPWYV increased gradually, while the level of 25(0OH)D; decreased gradually. Spearman correlation analysis showed that 25(OH)D; level was
negatively correlated with UA, UACR, UAER and Scr in patients with type 2 diabetic nephropathy (r=-0.223, -0.324, -0.222, -0.141, P<0.05);
baPWV was positively correlated with UA, duration of diabetes, UACR and UAER (r=0.185, 0.201, 0.293, 0.307, P<0.05); UA was positively
correlated with UACR, UAER and Ser (r=0.223, 0.407, 0.339, P<0.05). Multivariate Logistic regression analysis showed that UA, baPWV and 25(0OH)
D5 were independent influencing factors of diabetic nephropathy. ROC curve analysis showed that the area under the curve (AUC) of UA was 0.774,
which was higher than that of baPWV (AUC=0.655).Conclusion UA and baPWV levels are generally elevated in patients with type 2 diabetic
nephropathy, while serum 25 (OH)D; levels are relatively low. The levels of serum UA, baPWV and 25 (OH)D; in patients with type 2 diabetic
nephropathy have important clinical value for the detection and evaluation of renal function.
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1.1 — %R LL 2021 4F 1 H-2022 4 2 HHR4A
N EBE N I BHME BEFEIZ 1) 299 f1] 2 FUHE R ik
FAENBTET S . AR PR EE FHEIPR (UAER ) 200
JE DN 4 (UAER<20 pg/min)100 ] . F.3] DN 44
(20 pg/min<UAER<200 pg/min)108 . IfiK DN
ZH(UAER>200 pg/min)91 . 40 Af5ifE : DT2DM fY
iR RS 2020 AR E 2 RO PRI D7 iR 1R
)1 QM JR 5 B 32 A 3 2021 4F i (P
BE PRI B IR B i 48w )7 HEBRFRME : D1 HUAE IR
W AT R R R B R EIR IS AR s PR L W PR S
I RIES ; @B REA 4 G W IR BR 25 ) 55
0L QKW 4EE £ D 555 A& E
BefEBRZE 61 2l , WF o X R i A, 20T
HIE RS

1.2 7k GORhCSE . s B IS . PRSI BMIL
SBP.DBP Jiife., prARkE: OREHRER(EE
8~10 h) , FHERURFERGK AL , 4G A AR [t 9ol — T A
M & 25 M mbE 2SS R (UA 25(0H)D;.
CRP.ALT.AST 54545 ; JR A EHHEZR(UAER) .
PR ZE 5 WUBF A (UACR), PA 38 FREB= (i
ARCHITECT ¢16000 4= H A=Ak 3 b f SR . AR 4

AEWSFIE S AUUEFE T CKD-EPT A=A /N
BRyEIT R CKD-EPI A3 : eGFR=141xmin(Scr/k, 1)*x
max(Ser/k, 1)72%x0.993%x1.018( L4 )x1.159(ZE A )1l
AL ml/(mins1.73 m?),k=0.7 (Z1E),0.9 (HB4E),
a=-0.329(& M), 0411 B M), Ser=IfiL 7 HLEF, #
£i7 :mg/dl, 1 mg/d1=88.4 wmol/L., baPWV K. Ve
ZAMENFS TR F#% 8 5 min, 76 5820w KOCE A%
TR, BRI HT AR 20 T R 3 0L R R LA AR 3 Jhk
FEBNAL , PO R SRR AL 4 7 ShAS A AR
P T AL B RE 25 [ shim ik, IF53#HT baPWV
BUE . A FE A8 H A sh ks AL 2 3 s AL ™ |
KU IE H AN ]

1.3 et 058 R SPSS 250 Hbo3#r, MRMIEZS
SRR ETORER ] () 3R, 221 HUBCR PRI R
T 2538 ARG IES A B SORIAIM( Pas, Prs)]
FoR, ZA A LR Kruskal-Wallis H BRI ;
THECFORME AT B A, oA 22 5Bl @ G
55 s R Spearman S HTAH M ; 2N E Logistic [H]15
A3 BT A R 95 1B 06 10 7 6 TR 25 ROC 2R 3F 7 UA
baPWV B , P<0.05 HESAHGit¥mE Y.
2R

2.1 ZHIGKRTOR LA =4HPES] AR . DBP .FPG.
LDL.HDL.TC . TG .AST . ALT .CRP /K- [t45, 2R T
GeiteEE L (P>0.05) ; —4IBE IR FE .BMI,SBP . %5
[ 52 Ser UACR .UAER .eGFR 7K F-[bAs, 2457
HHiFE L (P0.05), i 1,

F1 ZARKFRELRN, M(Pas, Prs)]

izt 4k DN 41(n=100) I DN 41(n=108) Il & DN £H(n=91) Sl P
P (H i) 58/42 74134 62/29 3.127°  0.209
AERE (xts, %) 58.55+9.90 59.00+12.11 56.89+11.88 1.646°  0.439
PR R (4F) 7(3,12) 8(4,15.75)° 12(5,18)" 12.500"  0.002
BMI(kg/m?) 23.87(22.52,25.99) 24.8(22.34,27.13)" 25.35(23.57,27.34)" 7719 0.021
SBP(mmHg) 132(119.25,141.75) 136(122.25,148.75)" 139(127,159)" 13.543*  0.001
DBP(mmHg) 83(75,88.75) 84(75,92) 86(76,92) 2316° 0314
25 JE RS R (mIU/L) 6.5(4.58,12.4) 8.2(5.4,13.05)" 11.05(6.93,17.9)° 16718 0.000
Ser(umol/L) 62.85(54.93,74.38) 68.6(59.4,77.7)" 73.9(60.2,102.6)° 21.581*  0.000
HbAlc(%) 8.5(7.3,10.6) 8.9(7.2,10.7) 9(7.45,10.7) 0.872°  0.647
FPG(mmol/L) 8.95(6.59,11.62) 9.2(7.29,12.64) 9.03(7.07,14.36) 1.862°  0.394
LDL(mmol/L) 2.76(1.91,3.24) 2.78(2.34,3.3) 2.56(1.9,3.31) 2.491*  0.288
HDL(mmol/L) 1.03(0.92,1.23) 0.99(0.89,1.16) 0.97(0.82,1.13) 4411*  0.110
TC(mmol/L) 4.56(3.69,5.28) 4.54(3.84,5.17) 4.37(3.4,5.22) 0974 0.615
TG(mmol/L) 1.49(1.17,2.38) 1.6(1.14,2.43) 1.68(1.13,2.73) 0.557°  0.757
ALT(U/L) 18(19,20.5) 20(15,39) 18(14,28) 3568 0.168
AST(U/L) 17(14,25.21) 18(15,26.75) 17(14,24) 3.594*  0.166
eGFR[ml/(min*1.73m?)] 97.14(89.43,105.1) 96.87(82.28,104.99) 91.84(64.32,104.47)" 9.692°  0.008
UACR(mg/mmol ) 14.17(7.77,21.24) 53.69(33.66,101.06) 584.02(168.83,2604.23)"  170.980*  0.000
UAER(jLg/min) 10.58(6.18,13.56) 47.77(28.62,91.07) 468.42(248.53,1421.82)"  264.411*  0.000
CRP(mg/L) 1.2(0.58,2.8) 1.4(0.9,3.3) 1.8(0.7,5.25) 4.875*  0.087

e a: FRAIRE S s b e @ K29 5 ¢ 2550075 5 DN 4l Lb#R, "P<0.05
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2.2 =# UA.25 (OH)D;.baPWV /KK =ZHUA .
25(0H)D; Fll baPWV 7K LUHR , 22 R A Giit2# 2 L
(P<0.05), FE4H 14 UA .baPWV /K F- 34715 ,25(0H)
Dy AKF-FEAR. b, Z2RASGI¥EXL (P<
0.05), .3 2,

2.3 Spearman AHIEMESMT  Spearman #H M7 #r 4
KR, 2 BB R B R 25 (OH)D, KPS
UA .UACR.UAER .Scr.FPG .HbAlc Y5 i AH 56 ( P<
0.05), SHEIRIEIRT eGFR LA & (P>0.05);

baPWV 5 UA, BEIRFTHEE .UACR \UAER #J2 1EAH
%, 5 eGFR 21 AH5(P<0.05);UA 5 UACR.UAER.
Ser B IEAHSE, 5 eGFR 27K (P<0.05), L3 3.

2.4 IIfi IR DN fE 6 R ZE 1Y Logistic BI04 LIA T
PR DN VRN RAS & K3 | fI3E 2 hE A St
B INEWSEHTTZ RN E Logistic [FIH4HT, £5 53
7R, UA baPWV .25 (OH)D; A0 R 15 95 Bt 57
EEZ, H UA I baPWV 2K DN B3 7 S

P2, 25(0H)D; WK DN BYLRAFIA R, WL 4.

£ 2 =4 UA.25(0H)Ds . baPWV 7k F LB [M( Pas, Pss)]

iRl n UA(pmol/L) 25(OH)D5(ng/ml) baPWV(em/s)
4k DN 44 100 315(251.25,373.75) 14(10.53,17.68) 1571.5(1392.5,1846)
L] DN 40 108 326.5(278.75,384)" 13.9(10.83,18.5)" 1695(1516.5,1902)°
I PR DN 21 91 422(358,446)™ 8.8(7.4,10.8)* 1800(1674,1899)*
VA 60.500 56.197 22.746
P 0.000 0.000 0.000

1. 54E DN 4 H#, "P<0.05; 55741 DN 40 He#, *P<0.05
% 3 25(0OH)D; baPWV UA & EIhgERIE X ES T

B gE| UA 25(0H)D, baPWV
r P r P r P
PHIRPRFE  —0.027 0.645 —0.008 0.895 0.201  0.000
UACR 0.223  0.000 -0.324 0.000 0.293 0.000
UAER 0407 0.000 -0.222 0.000 0.307 0.000
eGFR -0.151 0.009 -0.075 0.197 -0.268 0.000
Ser 0339 0.000 0.141 0.015 0.068 0.240
FPG -0.042 0469 -0.172 0.003 -0.018 0.754
HbAle  -0.094 0.107 -0.221 0.000 -0.020 0.729
UA / / =0223 0.000 0.185 0.001

x4 ZEZE Logistic B3

M AS B SE  Wald P OR(95%CI)

UA 0.011 0.002 32.878 0.000 1.011(1.007~1.015)

2.5 UA 1 baPWV X} DN AYFRIN M E ROC <k B
~ LUA 1§ AUC =0.774,95% CI1:0.717 ~0.831, P <
0.001,baPWV [ AUC=0.655,95% CI:0.593~0.718,
P<0.001, BbAh, St ZPsdsim KIGEN T 155] UA
B IR WM 394, RAELE R 68.10%, FrHJEN
82.20% ,baPWV 1 % W1 {5 4 1644, R A
81.30%, F5 5 K 52.00%, WK 1.5 5,

1.0

LK}

0.6
i

& 04

02

:

25(0H)D; —0.167 0.033 25.219 0.000 0.846(0.793~0.903) B N B4 OE 0 %A

baPWV__ 0.001 _0.000 4.105 0.043 1.001(1.000~1.002) 1 - HRE

B 1 UA.bapwv 3t DN BN ETESE
%5 %[EZE Logistic BJFHEE ROC ghZk o #T

E{=ta) Cut—off LIRFEEL AUC 95%CI TR (%) R (%) P

UA 394 0.503 0.774 0.717~0.831 68.10 82.20 0.000
baPWV 1644 0.332 0.655 0.593~0.718 81.30 52.00 0.000
31Tt B2 RUBE PR S 2 UM PRI B & AR i R S

DN S bR 5 A 7 E B BN A8 O R0, L2
S EOBE RS B g R E N . REAEARSY
O BRI PR P R DKD R AR R A
35% , Hh 2 7.5% 00 8.5 1 5 B DI REAS 4, i i
NEARIE IR LB B I 1.5% . AR

48
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Ik DN 41 5L40] DN 4185, {5 DN 41 25(0H)D, 7K
SALTFAE DN 41 4 DN 41, 2 R A S ER
S (P<0.05), FWLiH X LT UA K 25(OH)D;,
baPWV Al K- F e DN A% A4 5 kR

baPWV 2 S5z R 2 Ik A Y AR pR o AHOC
WSS baPWV I 251 eGFR it A
A PRI, AP RARSCHE AT R R R R
baPWV 5 UACR . UAER.UA . WEJRFHH ALY 2 1EAH
K. Kielstein JT 250258 1 40 A 2108 £ 2 FUBE PR
R WTT  A FITAE R A R IS e 0
5 IRIRKV-Z 8 0 IEAHSCE o OB FE R,
1ML UA J2515& baPWV K4S HBIEREE . A
W45 R KB, UA 5 baPWV UACR ,UAER . Ser ¥
EIEMRYE, 5 eGFR 2 MAHRK . Logistic [IIH 57
LRSI, UA R baPWV S PRI P A R it i o
MBS fE R, R DN 5 baPWV UA B — &
AR OCHK

BEE I RO RN BTIR A , Z I TS 45 R 44 3%
A I 5 28 0 A ZR LA B IR AR PT al AT 4E A= 3R D K
Pz G, I S SR, [ GEA R D
Z I AT RE S R PR B A A B R I 3R, R
25-(OH)D K-V R Kk, BEERIE B 02 R Il £
P PR AN 2 2 DR 4 XU AN W= P78 ] pof A DG
WFFEIESE , AR/ F 25-(OH)D Al 5| ik /& PR 2 IfiL AE
S BRAERE BN B fEBG R AT R AR S 23
Braf 1R W], 6 K DN 44 25(0H)D, K-FI T°4E DN
2 KUY DN, 2R A g4 5 L 25(0H)D; /KF
5 UA BEIRAAE JUACR JUAER Scr ¥ 52 fAHC
7R 2 BUEIRIN B A LB St g b 25(OH)D, A%
TEEZIER]

£ LBk, A 7 25(OH)Ds UA \baP-
WV KA AL AT B LR 3 DN, LA | B By
J7, JESE DN B . B PR B s JE I UA
25(OH)D3 baPWV JK-— & Fi & I n] S B ' 2
RERIB TS O, 1B DN A% Bh W e bn LA —
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