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Value of ultrasound micro-flow imaging combined with serum inflammatory factors in the diagnosis

of diabetic kidney disease ZHANG Dongjie, ZHENG Shuguang » ZHANG Xingjian, LIU Congcong . TANG Zhen-
lin, MA Ruixia  (Department of Nephrology, The Affiliated Hospital of Qingdao Univesity, Qingdao 266003, China)
[ABSTRACT] Objective To investigate the value of ultrasound micro-flow imaging (MFI) combined with serum inflamma-
tory factors in the early diagnosis of diabetic kidney disease (DKD).  Methods A total of 92 patients with DKD who were admit-
ted to The Affiliated Hospital of Qingdao University from June 1, 2022 to June 30, 2023 were enrolled as DKD group, and 64 pa-
tients with type 2 diabetes mellitus (T2DM) who were admitted to our hospital during the same period of time were enrolled as
T2DM group. Related data were collected for the two groups, including clinical indicators, ultrasound blood flow parameters, and
serum inflammatory factors. Ultrasound blood flow parameters included MFI-value, left renal interlobar artery resistance index
(RI;), right renal interlobar artery resistance index (RIz), left renal interlobar arterial peak velocity (PSV), and right renal in-
terlobar arterial peak velocity (PSV3;). The Spearman method was used to investigate the correlation of MFI-value with clinical in-
dicators and serum inflammatory factors; the forward conditional approach in binary logistic regression was used to analyze the im-
pact of DKDj the receiver operating characteristic (ROC) curve was used to analyze the value of MFI-value and serum inflammato-
ry factors in predicting DKD.  Results Compared with the DKD group, the T2DM group had significantly lower RI; and serum
levels of C-reactive protein, interleukin-6 (I[.-6), and interleukin-18 (Z=—6.73——3.20,P<C0.05) and significantly higher levels
of MFI-value and PSV,(Z=—9.53,—2.67,P<C0.05). MFI-value was positively correlated with hemoglobin (HB) and estimated
glomerular filtration rate (eGFR) and was negatively correlated with serum creatinine (Scr) and urinary albumin-to-creatinine ratio
(UACR) ; serum IL-6 was positively correlated with Scr and UACR and was negatively correlated with HB and eGFR. The binary
logistic regression analysis showed that MFI-value (OR=0.596.,95%CI=0.473—0.751, P <(0.05) and serum IL-6 (OR =2.184.
95%CI=1.243—3.839, P<C0.05) showed a certain effect in the diagnosis of DKD. MFI-value and serum I1L-6 alone had an area un-
der the ROC curve (AUC) of 0.949 (95%CI=0.909—0.989) and 0.830 (95%CI=0.767—0.892), respectively, in the diagnosis

of DKD in T2DM patients, and the combination of MFI-value and
[ BA3] 2024-03-29; [EITHM] 2024-06-28 serum 1L-6 had an AUC of 0.970 (95%CI=0.942—0.999). Con-
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HR Wi H (2021-WJZD189) prove the early clinical diagnostic rate of DKD, which may provide a

[Bi{E#E] DHiEE . Email:anital685@163.com reference for the monitoring and prevention of DKD.

clusion MFI-value combined with the serum level of 11.-6 can im-



KR 22 2% 55 2024 4F 8 AYE 39 B4 4 W] ] Precis Med, August 2024, Vol.39, No.4 . 357 -

[KEY WORDS] Diabetic nephropathies; Ultrasonography; Hemodynamics; Interleukin-16; Interleukin-18; Early diagnosis

H PR 9% 15 9K (diabetic kidney disease, DKD) J& 2
AUBE IR (T2DMD 1Y 3 2300 45 OF B iE 2 —, IF A
JELAK I B (ESRD) B 5 225 R 22—, Rl % 4>
B E PR P, R % B B2 W DKD A3t b &
BB S K AR 2 B DKD 19 4 bR o, PR
FRAE AT B B AE B 1 o AR AR BRI R P i 32
B 2 i 10 BB F A EL & B R 238 DKD B3
BrEets . PSR % 4 R MERY DKD Il K 12 Wi f5
B s BT I DR G T B 4 R

H AN N 9 0E 41 i 7 78 DKD & i HL il o &
P TR R I i w0 nT S B0 I A 4
i R 0 TL-61) 3 ak 2R M 40 i 3 g AR
Pk DL B RS0 TR S I 4 6 DY B A0 M A .
Hb TL-18 7E A AE Ik J o ke hoc 8 R D L
T B INER R M AN B A IR R IO R A RO
e /NER IR AE I DKD e, B E R,
7E DKD i J& i & Hb, I3 20 ) 2 5 % 0T RE 4 LAk
BN BR BB 5 R (eGFR) R % BR fci: A 8 1/ JILEF
(UACRO S5 pn A8 (b B H B B B 5 H AR
R LA TN B E 2 3% 88 7 7E DKD 3£k
Tz R R SR (MEFD J2& — BB 19
3 B I 008 7 AR B AR TR R R 0 1
T VR DA A I L B T O M SR B
8 T B T 0 L 30 43 A 17 O 5 E DA R I T R
JE rpoph B A E R IZ B R 32 N T R A
iR MR A 7 DKD 5 B A BT . AR BF 5T LR
T MF1 B A I 9858 7 X DKD 2 Wi /9 4, IF
BT HT DKD I R 8 A 0052 0 LA KK I PR TAE 1Y)
BeE X,

1 BBEFE

1.1 — &4

PEEL 2022 456 H 1 H—20234F6 H30 HES
K2 B E S B W is /9 92 i) DKD 4 4 DKD 41,
36 B[R A BEUSCIA B9 64 4] T2DM 3% 8 T2DM
., WAbRE: OFERCKRE 18 JH %, B2 Bk
7RG A N BE DR RV T I B A A 1Y B s @ DKD
SRR OBl PR 993 B JUE 98 05 I PR 32 97 vl [0 48 g )=
Wik, T2DM B35 555 Ch B 2 BU8E R By iR
6/ (2022) )2 Wibs U 5 HE SR R o - O B IE R AR K
o S TWE DRG0 12 I 8] 5 @) D5t M 4k R P ek
PR s @A HA MR RGP & s DG I ™ B

NN S E

W BT A SR 3 1 — I PR R A 5 L AR
1% DL R Bt B B 23 18 OME R I 21 8 1 (HbALe) |, =
Mk H 3 (TG) BB FE B (TC) | 5 55 3 1 25 1 JH [ fi
(HDL-C) I % B g & (A 1 & #E (LDL-CO) . H & H
(ALB) | IfiL£1. 7 11 (HB) ,C- & v 2 11 (CRP) | 1fit LT
(Ser) . i JR ZE A (BUN) | JR R (UA) . UACR, eG-
FR.IL-6.1L-18 S5 48 bR O BE kL, WCER T 8 5 A B
I P ARG A H DR O 9 2 8, KR s MFLL A2
B [0 Bl bk B 8 B0 (RT, ) A7 B ) 30 ik BH 1 45 %1
(RI,) 22 ' W) 3 ok g A 3t 3 (PSV) A B - [] 2
Jik W (B 5 B (PSV,) o XFF MFT 555X 3K B 5 ik
L ER L W Tmage ] 8R4 HE AT R 0 2 &
AT A WCER 1 MFT AR 4 A B0 30 b s 76 B E 2
Jo M P 4 50 LA ik S A R i A B 5 A KRR AT
K 5 A DB & 1 o7 K BEAE A MFT 8, H
T IPAR A I A B
1.2 %itsam

K H] SPSS 25.0 K R (4.2.1) 47 Bt 45143
M. RS UG RN L AL ) R XA . AR
WF5E BT AT S AR R B OR R IE A L 25 554
B LL M (P s Pos) o, 4l 18] SR Mann-
Whitney U ES 5k 50 . R H Spearman ¢ &R %k
iR MFTE 5 16 PRI8 A5 L I3 R 0% B 09 A5 G .
R Z b A G2 AR A ZTC lo-
gistic [A1 U4 A, 40§ DKD #5804 £, W 1 7 22
JiE K PR F CVIF) FN258 2 B 3P4k A A8 8 B S A7 fE £
LM I Il B AT A PR IR R A . R A2
H LAEFHE (ROC) #1443 B MFT B FIfIL T 116 XF
DKD 9 100 # {8, 3 B 28 F i BLCAUC) R H &
{5IX 8], 3 W Hanley & McNeil ¥ 5 5T #4019
AUC #EA7 B, AR i 29 %48 800 i 2 MF (A .
M TL-6 K P 3 1 G 1 doe AR A DR 1L, O 45 1 b0 A
HIZ Wi R EOE MR . L P<<0.05 WESRH
A Gt FE L,

2 £ ES

2.1 FHAEF G — KNG R FTA AL B A F R
X 3

T2DM & 5 45 .4 19 #], DKD 41 i
HHE 5002 L HABRENEN R ZERS
WM (X2 =4.04,P<C0.05), MAHBEWER TG



. 358 - KEUERE 22 2% 2024 4F 8 A%E 39 %5 4 ] J Precis Med, August 2024, Vol.39, No.4

KK PSSV, . RLZER LB FME(P>0.05); T2DM
A E B Ser. UA.BUN, CRP.UACR.RT, } IfiL &
IL-6.1L-18 /K & ZF MK F DKD 41 (Z = —10.61~

—3.20,P<0.05), T MFI {5 .PSV,.eGFR.,ALB.
HB.HbAlc /K- % & T DKD 41(Z=—9.53~
—2.67,P<0.05), W.3& 1.

x1 FHBEN—RERAMEEHEER MRS HLEIM(Pys,Prs)]

Er=x T2DM 2 (n=164) DKD 4 (n=92) Z P

ESED) 56.50(49.00,59.75) 58.50(48.25,68.00) —1.89 0.058
PR 93 93 A2 (4F) 6.00(3.00,10.00) 12.00(6.25,18.75) —4.63 <<0.001
25 I MMM (c /mmol « L™1) 6.78(5.51,7.79) 5.79(4.45,7.88) —2.13 0.034
ALB(p/g+ L™ 40.95(39.00,43.47) 35.16(27.48,39.16) —6.87 <<0.001
HB(p/g+ L1 141.50(130.50,154.00) 115.00(87.25,132.00) —6.98 <<0.001
HbAlc(X/%) 7.90(6.82,9.92) 7.15(6.20,8.30) —3.06 0.002
Ser(c/pmol « L™1) 53.00(44.00,62.75) 124.50(54.25,539.50) —6.33 <<0.001
eGFR[mL/(min » 1.732)] 108.83(102.54,123.18) 49.27(9.49,100.08) —6.99 <0.001
BUN(c/mmol « L™1) 5.58(4.87,6.27) 10.96(5.40,25.12) —5.15 <0.001
UA(c/pmol « L™1) 309.00(264.75,383.00) 400.50(313.75,495.25) —4.43 <<0.001
LDL(¢/mmol « L™ 1) 2.72(2.10,3.32) 3.29(2.62,3.98) —3.41 0.001
TG(c/mmol « L™ 1) 1.54(1.08,2.25) 1.82(1.20,2.60) —1.26 0.208
TC(c/mmol « L™1) 4.52(3.86,5.08) 5.17(4.33,5.98) —3.17 0.002
CRP(p/mg+ L") 1.09€0.53,2.28) 1.78(0.95,5.31) —3.20 0.001
UACR(w/X107%) 7.55(5.55,14.06) 672.82(209.41,5 082.22) —10.61 <<0.001
MFT {ti 120.84(118.21,124.23) 109.42(107.63,112.41) —9.53 <<0.001
1L-6(p/ng + L1 6.33(4.74,6.92) 10.34(6.88,15.73) —6.73 <£0.001
1L-18(p/ng « L™ 1) 254.63(194.52,319.75) 334.71(234.41,430.88) —3.74 <<0.001
PSVi(v/cm + 57 1) 27.40(25.45,31.35) 28.00(23.63,30.50) —0.47 0.639
PSV,(v/cm » 57 1) 29.10(26.93,34.15) 28.30(23.85,30.50) —2.67 0.008
RL, 0.63(0.60,0.68) 0.67(0.64,0.70) —3.28 <<0.001
RI 0.65(0.62,0.68) 0.66(0.63,0.70) —1.50 0.135

22 DKDEFRERALAHM A KXER TS G
JR AR 38 AR 0 A8 KM AT

Spearman AH & 4 7 1 78 » MFT {5 ALB,
HB.eGFR 2 1E A 5¢, MMi 5 Scr.BUN,UACR £ i
%5 RI, 5 ALB, HB, eGFR & i M1 5¢; PSV, 5
eGFR S IEAH Y, 1 45 UACR, Ser 2 ki 56, L1
1L-6 5 Scr.UACR 2 IE# X, 5 ALB,HB.eGFR
B, WE 1,

£ .04 JIGHE -0.04 [-0.16 ] -0.05 [ -0.00 [ 016 [2.9¢-4 -0.08 [-015 [ 003 [-0.04

= se.4| 010 | 024 [[040 | -0.19] 023 [2028] 013 | -0.06 [-0.06 [ 011 | 015 [ 007 o
R e | - | .3¢-3] -0.14 | 010 | 015 [022] 012 | 0.03 [ 005 [ 0.00 | 007 s
me[ - [ - |- o530 .05 |03 Loso037] -0.19 -ﬂleAu 5] 005 [ 007 [

m[ |+ [ - e 038 27| 000

moate[ - [sor| | . | 20391 045 Loanl 023|012 5.4

n

Ser| -
corr [ - o | @ 035 | 0,07 | 0
BUN| - | | . | oK 3K 053 005
vl s [ o[- - [ [r0e [ e | r0e 02

LAt

[ - |- |- [ s ] = - [vee
w - |- - [ T [ = % | e 3

we| - [ - -] sl s le[*|®[=]:]¢=
psvi| - i
s [ =] =%
psv2[ - [ - [ - [ -

= |=]:]:]¢
vaR| - | - | - [+@] «
e[ - | -
we[ - | = | -

E1 DKD ZHEEBFMTSH.IGEKREMLIEIRUR M FXKER
FRMEMES AR
2.3 Logistic @2 4 # DKD ##%a B %
WK ZE ST A S22 E WA T
logistic [l AY , BV IR 95 3 72 L 25 IE IR L eGFR .
UA. HB, ALB, HbAlc, UACR, RI, ., IL-6, IL-18,

CRP.MFI & .PSV, 4 A £ A £ logistic [ 5 5 #r
w3 A ) HIT A SR 1 S O S AR A5 R R . MFT fH
(OR=0.596,95%CI =0.473~0.751) . IL-6 (OR =
2.184,95%CI=1.243~3.839) ¥ %f DKD #yi2 Wi B
HIRREM(P<<0.05), Wk 2,

% 2 Logistic [E1J3 4> #1 DKD K& i & &

VIF  &FZ  irifE

F OR oo ome L

Kt
fin

MFI —0.518 0.596 (0.473,0.751) 1.370 0.730 0.118 0.001
IL-6  0.781 2.184 (1.243,3.839) 1.292 0.774 0.288 0.007

24 MFUAZ & £ B F KT 55 T2DM & # &
4 DKD # # 7 2 a3 Hr

¥ MFI {H. IL-6 94 A logistic [a] 9 461 %4 v,
ROC 4 7 Br 45 B 7R, MFT {8, 11-6 B 2 M
T2DM £ # %4 DKD B AUC 2l 0.949(95%CI =
0.909~0.989),0.830(95% CI = 0.767 ~0.892);
MFI {§ + 11.-6 B4 2 W DKD ) AUC 0 & 0.970
(95%CI=0.942~0.999), X ] Hanley & McNeil
g %t MET A IL-6 K& W & B /) AUC 45 2R g
% MFT A2 W (i AUC 3% 5 T 11L-6 #uh
LW AUC(Z =3.26,P<C0.05), i & BEG 2 W7 1)



KR 22 2% 55 2024 4F 8 AYE 39 B4 4 W] ] Precis Med, August 2024, Vol.39, No.4 . 359 -

AUC 5 MFIHH 2K 1) AUC B LB & = 5H
(P>>0.05) 05 IL-6 A2 Wi 1) AUC 114, B
BBt 5 L (Z=23.26,P<0.05), L4855
A3 2 MFTAE \TL-6 K 9 & B A 12 W Y dee 44 48 6
{8, 45 B WoR A2 B LL 0,913 A # W i L 2 W R
BORE R 0.913, K¢ 5 2 0.969, WL 3,

*£ 3 MFI{E.IL-6 & & &3 DKD 812 i 31 &8

R mEEWE  RAEE TR EAREE E
MFI 114.380 0.891 0.969 0.860
1L-6 8.278 0.641 0.891 0.532
MFI i +11-6 0.913 0.913 0.969 0.882
3 #

DKD /& T2DM 3 2 09 fif il 8 F & 0, &= %218
HEJE Sl ESRDM 7™ 5 5 i) FR AR TR R K A A
6], DKD PR RHfi2 X s 5 B & WG IR 2y B
HE G, B F RS RAE SN DKD 2 W i 4 b i
TR AR 0 A B I PR AV B P BR ) 1 A 11 R 1Y)
N . PR b B S — i R O A8 AR T
DKD W5 HE2 T,

7 38 B A A R AT AR A5 1 I 2 8L PSV RN
RI, /72 AT LA BB 3l ok I 3 15 00 J5 3 5 0l 48
PP AH G, AT R I R i BEL . ARE S
DKD 415 T2DM @ & # W R, 5 PSV, LK E 7 A
WEMMNRLYE PSV, I LR ELER . KW R
PSV #2247 B kb i R BLAEAE AN [R), & e 5 H T
T2DM 35 DKD W2 Wi A RE it . W B R
B U I 30 £ 197 ) B 0 AN R I L ME DA S B S A gl A
BAG RN B 7 57 o B 45 ) 32 W I L B 7 V5 B S TR 2 TR
FHE T, O TR DKD 12 W i o 50 M 77 7 —
FE WY R BRME . MFT 200 4F >f & Ji e >k i — F 42 5
1) 2235 B8 75 R B AR S i B R W] DL R S )
R R A TRl ZURE A T O (AR H
B R, 2 DKD HE Rr8e 32 51 i b K 50 il
PR OB /N BRGS K8 WOAR DL B [R) 5T 41 AL, fif
7555 O i 35 P B A 2D b AR O B AR S AR A 5T BT R
DKD £ # MFI {H /K VR T T2DM 35 19 45 R A
8

B 5E I 3k AH SOG4 BT 0 MFT {5 11 IR
FEARZ A X R85 R B8, MFI {55 eGFR £ IE
K, 5 UACR £ i A5, DKD &% & HEH
BRI BB W a3k 25 BT 3G, B I OR B e R T
WU M N DKD B A BB 3 2R AE , eGFR
TR, Scr FE . UACR # A7+ . LAk, MET {H

5 ALB.HB 2 EAMX.RI 5 ALB,HB & i A ¢,
DKD 3 76 = B B R8T o b Rz 20 i 2 28 b A T Ok
Je Sk E WL BB R R B H A R B A2 Y R A
U 38 22 0VE B AR R R Db 5 5 O R I O JE
He O3 IR LT 40 A R (EPO) U A0, 400 i 21 40
FL R AR 08 T L gk T30 HB R AR s

TE DKD 1% 2 % 9 #F & ML oy, 58 0 1R U
bk Az 2 EA ., ARG h DKD 48 # i 116,
1L-18 /K- T T2DM 41, AHSEmF 58 & Bl
e A R 9 2 5 B0 IR [ A 40 M 43 W TL-6 5 3 2o i
HE e PR 4 RS A N ER R B G JE E /NER R
KU T PR A HE M 3 22, T 32 B2y BAA% W 4 i
B 40 7= A 19 22 8002 R P TL-18"1 AT S 3 F I
200 e e A T B 3R T L R A /N BRI Ak L K
] 5 2T 44612, W 7E DKD %5 9 J o % 4% 3
YEH

AW B IR S —F S ALK ) DKD 12 Wi
D7 S5 A T B IR 7R R I S 8 PE A LA R I
HRAE K78 DKD & UL o i 48 F L 95 R ROC
HEEP S RSR[5 G N 0 A S NS B T A
78 MFIAH . I3 11L-6 % T DKD B2 Wr B4 $& /R 7F
FLROC il £ 25 B 2 7% MFT B . 1L 78 11L-6 7k
W T2DM 3 % 4 DKD ) AUC 43 %] 4 0.949,
0.830; MFI {5 +1L-6 BX &2 Wrny AUC i 0.970,
B AE MFT {5 1078 6E 145 A e ok, o] iF— 25 4
= DKD W12 Wi 2 se » 70 AH B #b 78, 1T RE b I R B2
A AR AR 41 SE HERR B9 DKD 2 W5 A .

Zi BRIk, DKD J2& HL A K 3 30 E 52 0 1Y 45
T 76 R s vh ke B — AR 0 A 3 il 3
IL /KF-XF DKD B2 W BA —E B (e, it B4
MFT X} [l 3 311 73 2% 0 F W7, 7]y DKD Ay 5312
PS4

S EHE A AN A0 1E BB AR ST U5 B BT A 06 Y Bl 0 A KA
JE IR o 5 2 40 B 2% 51 2 B9 A A E (X5 QYFYWZLL28241),
JIT A T 0 3o 4 SR R N AR I 2 0 5 10 A B0 U ) 1) S BB iR AT, 32 3R
MG HHLEROASEMERES.

EEF KA PIEE  DEES S TR IR DA E .
TRAT A XIEE 7 0IR S 5 T IR SIS ARG B, A 1 & I i
I A B & A% 30, HLE 7 R A7 76 A 25 o o€

[ 5% k]

[1] KOURTIDOU C, TZIOMALOS K. Advances in the patho-
genesis of diabetic kidney disease[ J]. Int J] Mol Sci, 2024, 25
(8):4563.

[2] CHEN]J H, LIU Q H, HE J H, et al. Immune responses in



* 360 -

(3]

(4]

L6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

i 2 2R 8

2024 4F 8 HEE 39 %55 4 W] ] Precis Med, August 2024, Vol.39, No.4

diabetic nephropathy: Pathogenic mechanisms and therapeutic
target[ J]. Front Immunol, 2022,13:958790.

KE G B, CHEN X Q, LIAO R Y, et al. Receptor activator of
NF-kB mediates podocyte injury in diabetic nephropathy[]].
Kidney Int, 2021,100(2):377-390.

SU H, LEI C T, ZHANG C. Interleukin-6 signaling pathway
and its role in kidney disease: An update[]]. Front Immunol,
2017,8:405.

PEREZ-MORALES R E, DEL PINO M D, VALDIVIELSO ]
M, et al. Inflammation in diabetic kidney disease[ J]. Neph-
ron, 2019,143(1):12-16.

ELSHERBINY N M, AL-GAYYAR M M H. The role of 11.-
18 in type 1 diabetic nephropathy: The problem and future
treatment[ ] ]. Cytokine, 2016,81:15-22.

PETRUCCI I, CLEMENTTI A, SESSA C, et al. Ultrasound
and color Doppler applications in chronic kidney disease[ J]. J
Nephrol, 2018,31(6) :863-879.

SRR RG22, A5, DR AL B 1R A v A 4 0 2 W IH 4 5
PIREARGAS [T, FE 7 BE R R 22 24, 2022.42(6) :922-928.
KEL S, GUO Y Y, GENG X L. Value of color Doppler ultra-
sonography for diagnosing early diabetic nephropathy[J]. Iran
J Kidney Dis, 2022,16(5) :284-291.

AR R 2 o B M 2 0 2 R GAH. PR B JUE 0 I IR 12 97
R L] AR AR R, 2021,37(3) :255-304.

A R 2 2 PR 2E 4 3. T 2 BB PR BT IA 45 B (2020 AR
ROLTT. PR W AR 24K . 2021,41(5) :482-548.
RAYEGO-MATEOS S, RODRIGUES-DIEZ R R, FERNAN-
DEZ-FERNANDEZ B, et al. Targeting inflammation to treat
diabetic kidney disease: The road to 2030[J]. Kidney Int,
2023,103(2) :282-296.

NICKAVAR A, SAFAEIAN B, ZAERI H, et al. Usefulness
of Doppler ultrasound for the early diagnosis of diabetic ne-
phropathy in type 1 diabetes mellitus[J]. J Ultrasound, 2022,
25(1):79-82.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

HAN H. JI Z B, DING H, et al. Assessment of blood flow in
the hepatic tumors using non-contrast micro flow imaging: Ini-
tial experience[ J]. Clin Hemorheol Microcirc, 2019,73(2):
307-316.
MENG Q, XIE X, LI L, et al. Assessment of neovasculariza-
tion of carotid artery atherosclerotic plaques using superb mi-
crovascular imaging: A comparison with contrast-enhanced ul-
trasound imaging and histology[ J]. Quant Imaging Med Surg,
2021,11(5):1958-1969.
SHI'Y M, HU H, WU Z X, et al. Sex modifies the associa-
tion between urinary albumin-to-creatinine ratio and diabetes
among adults in the United States (NHANES 2011-2018)[J].
Biol Sex Differ, 2022,13(1):53.
DEFRONZO R A, REEVES W B, AWAD A S. Pathophysio-
logy of diabetic kidney disease: Impact of SGLT2 inhibitors
[J]. Nat Rev Nephrol, 2021,17(5):319-334.
AKHTAR M, TAHA N M, NAUMAN A, et al. Diabetic
kidney disease: Past and present[J]. Adv Anat Pathol, 2020,
27(2):87-97.
STOYCHEFF N, STEVENS L A, SCHMID C H, et al. Ne-
phrotic syndrome in diabetic kidney disease: An evaluation and
update of the definition[J]. Am J Kidney Dis, 2009,54(5):
840-849.
JIANG L H, JJIAR Y, ZHENG Z F, et al. A clinical study on
roxadustat for anemia in diabetic nephropathy: A 8-week stu-
dy[J]. Int Urol Nephrol, 2024,56(3):1093-1101.
TUTTLE K R, AGARWAL R, ALPERS C E, et al. Molecu-
lar mechanisms and therapeutic targets for diabetic kidney di-
sease[J]. Kidney Int, 2022,102(2) :248-260.
PICHLER R, AFKARIAN M, DIETER B P, et al. Immunity
and inflammation in diabetic kidney disease: Translating
mechanisms to biomarkers and treatment targets[J]. Am J
Physiol Renal Physiol, 2017,312(4) :F716-F731.

(AL HHE OO

VR 435 454 A 22500

A T AT IR R ) B4 2 R S8 AT FEHL AR 51 A T8 25 38 433 ST B A4 o 8 S 22 0 SR D T B B8 T ) 28 A SO 28 P S 32 L) 350 57

ZEAT R BSOS T SR X AL . SR U B N R O B9 QU7 R OA R @458 4 7850 R E S B Ao Bk L (H 251
FRARE. B A R T BRI . O H M (Objective) « i 2235 I HF 52 (9 B A . B0 W47 H 1] 851054 £ hy o 3 WTT 5 1) 91 L o 22 40k
@71 #: (Methods) « 8 2 58 B 0F 52 1R A8 B4 JE A BT AT 1 1 2008 8 A0 5 125 QRT3 2ok B8 0T 9 3 RS 10 7 32 28040 2 T AR £ 2 £
Guil i A . @45 (Results) « AT 25t W S8 19 E BEAE R RBE A H 28 23, B [ 2R BR . IR g il a5 R I B (L e b2 B 3
PERT I BB VI . D258 (Conclusion) « /] B UL W1 28 56 L 16 TE OIS (9 10 80 0L A JFC B 1 {0 sl 7 0 1 O 705 T 2 sl e ) 480 0 6 3 S 22
BB A A0 B B SO R B S A B (R A S AR B L 5 JRUSCAR ]



