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Development of Predictive Scale for Diabetic Kidney Disease
Progression Based on Decision Tree Classification Model

CHEN Xiao
(Dept. of Endocrinology, The 2nd People’s Hospital of Liupanshui City,
Liupanshui Guizhou 553403, China)

[Abstract] Objective To establish a diabetic kidney disease (DKD) progression prediction scale based on
the decision tree classification model. Methods A retrospective analysis was conducted on 308 patients with
diabetic kidney disease admitted to Department of Endocrinology, the Second People's Hospital of Liupanshui from
July 2020 to July 2021. The patients were divided into two groups: microalbuminuria group (7 = 224) and
macroalbuminuria group (7 = 84) . Univariate and multivariate Logistic regression analysis were performed on
demographic data, past medical history and other indicators of the two groups of patients, and a DKD progression
prediction scale was established using the decision tree classification model. Results  Among the 308 subjects, 84
(27.27%) had macroalbuminuria and 224 (72.73%) had microalbuminuria. Multivariate Logistic regression analysis
showed that systolic blood pressure (OR = 1.022, P =0.003) and serum creatinine (OR = 1.012, P < 0.001) and
total protein levels (OR = 0.953, P =0.003) were risk factors for macroalbuminuria. The decision tree classification
model was used to establish a prediction scale with a total score of 60 points and a diagnostic threshold of 33 points.
The area under the ROC curve of the decision tree model (0.781) was greater than that of the multivariate logistic
regression model (0.769). The sensitivity was 95.2% and the specificity was 78.9%. Conclusion DKD progression
prediction scale can accurately assess the progression of DKD and has good clinical value for the early prediction of
DKD progression.

[ Key words] Diabetic kidney disease; Decision tree classification model; Progress; Predictive scale
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Bt A AT T3 BRI 195 (diabetic kidney disease,
DKD) I ARAWIER A, G R 795 27 2 I
WFSEWAEA W 2L o PR B 2 Wl PR 1Y 1 ol
WOLIERAE, PEEIt, BN E
TG0 PR B BT A 18], HLRR R R AR A
R B o W BRI B 1 Ayl PR o AL ) 0 P98
H B3 it 2 PRI AR ORI AR
o e — ELEE R R WA SR R, S AR T
WO B I, O T BEBE A e 1 A a2 R
R NGRS 0, X A Y A= A B AR T A
METE Bl ™ FE s 2 L IATRE PR R,
Wi PR 9% (diabetes mellitus, DM) 12 Wiy 57 3F & 3|
DKD fi 8 FUR B4R 20 2%, DA DKD ff it 25 1
PR3V E Jie 2 kA R B4R 29 2.8%, M DKD
B AR PRIV e B R IR YT B4R Y 2.3%
DM 127 10 a J5, 2947 24.9% L HHER FUEE FR,
WA 5.3% KAEIRIRE IR, 2041k 8% i 2 B 1)
BAGATT D PN AR Sy 3T A R BE T A8 T
PAFFEHAR T B, AT LA SR A R T 444
F, S0 R U R A RG], R G
B U IR ARSI T S R BRAEHT
ST 7R TR SRR AR AL PE A P BE 4K Logistic [a 485
B N2 2R A B A iy L ok SRR A A 0
REAE XS I RAE AR FEATRE 02, B REUE | Fr
SR OL A, XFimKIZ W B S ST
i, AT T SR 7 AR S DKD i i
TRIAIAL, AT TR A R KA, AR
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1.1 WRIK

PEHL 2020 4F 7 A & 2021 4 7 A BN #K T
9 N R BE N 2 W RHE SZ IR T 1Y 308 BiE IR
B BB R FFEAREAS ] B A B A Y SR AR
R MERTORE . IARRHES 1. AEJE 18 ~ 75 %5
WA FE A BE DR 5 T R S0 AR I e B I 0
BERFEAERE; WIRTER 7SR, T LIk fT
Gttt ot s HEBRARME . AR AN 2 18 % sl T
75 %5 Wiz A RS NERGOR . Ak &k
B IRIRTEREG ; BE RE B4 S
RIGHFE . ARFFEIRAF AN TR AR IEBEE
248 P 2% 51 45 it (LPSSPH-2020-08-01), K #f&
2020 fi € E 2 BB RS B AR R ) Y O TR
% & H & H/WUEF L 8 (urinary albumin creatinine

ratio, UACR) Y4328 HRifE, X8 FH AT 3 IR
WFEN E , 2 L EFIPEZ W oy R H IR, 18
R BB A S i R (n = 224) FIBAPEER H
PREH (n = 84), fEEAEER: R A& A/ WU
FUAE 30 ~ 300 mg/g; WHEE AR : IREGEASEA/
WLET EE A >300 mg/g.
1.2 BARFE

IS MK N REBLE B8 R G
B SR I, Wi 8 1 A5 B S R B Bk,
TS, (D2 H- TR F1% . M. Rk,
BMI, #§& s, SCIERRE . WM s | AR s bl
PRI ZEE L . BRI AR L e R s L I
A mILE . R IRIR . RO R I R
Q)RR : Wi . &PokE. SEH . HEH.
ZWEHE . AR R . 2SI C K. &R 2 h CIK,
T =, MHERE, S%ERES . REERE
F. SHLLE, HERaOR, ma®sEe. v
LM, MIRER . MWLEF. BEmER . B /hekigad
R 24 h REFAE R

PO B DY R SR Excel A%, IR
PETORHEAT R BLANE E , B BR B B 10%
18, IR ZHABAMNERTBIAR T 10% )&
HRAE A TR RN 12
1.3 SitFaiE

K SPSS 26.0 #1142 47 B dis 1) 8 25 S 3
AT o T R 28 OE 28 43 A A 39 (Shapiro-Wilk
test), 1 2 TE A3 A0 093 BORER FH 98K + prifE
Ze(xxs) Mk, HEECSRM o5, A2 IR
B AT R BERER I A28 M Q,5, Qr5) 2R,
20 ] LR IR AR 30 o TR0 RE LG B8R A4 it
W [n(%) ] R, HRERH x? K55 5% Fishers K
kg . AR R R A gt 22 ey A i
WAZ KR Logistic [HIH53H7 . If2R 1432 115
YL (classification and regression trees, CART) &
2, WU BRGSO i S R B R Ry Oy
FAF R, I JE 2 Logistic [0] 9 2 P 58 B4 55 784 (1)
ROC i £k, XJ £~ 1 #L (area under the curve,
AUC)HEAT RS, DIXT G 2 Fhge AL i T35 2R o
P<0.05 AERERAGIHE L.

2 H#ER
21 WRITH—HRIFE

AT AT AWTZE N5 308 1], o 544
169 9] (54.87%), 2tk 139 1 (45.13%); 4%
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144 (60.09 + 12.40) % 3 EZLIDUE N E, 303 4
(98.38%) R UG, 1A 5 61(1.62%) 2 /LKL R ;
S B R B A (123.87 £4.04) kg/m?; 303
(98.38% ) HIEFE S, A 5 H1(1.62%) HIEE 1 ;
Wi e DL b SCAR R BE O LR 134 1 (43.51%), #]
o K AR SCARFRBE R 174 16 (56.49%); A7 W 4K 51
(1) 114 41 (37.01%), A3 PR 52 1Y 78 1 (25.32%)
27 1 (8.77%) Hg 5 A Wl IRk ZE i s, W DRI ik 72
RN 6 a(2 ~10); 137 Bl (44.48%) 45 =
MEZEWEL, i R Ak 2 a(0 ~4);
40 1711 (12.99%) i &5 A = it fg . 23 51(7.47%) 4
R EIREE, 1501 (4.87%) W45 B AT 5600
48 11 (15.58% ) iz 45 B4 £ AT G I 579, L& 1.

F 1 ARNF—REFE (n(%)/(X+5)/M(Qy5, 055)]
Tab.1 Characteristics of participants [n( %) /( Xx5) /

M(Qy5, 055)]

—FRRIE n=308
P51 5 169 (54.87)

EL8 139 (45.13%)
iR (%) 60.09:£12.40
R U 303 (98.38)

DR 5(1.62)
BMI(kg/m?) 23.87+4.04
WHE L A 303 (98.38)

p 5(1.62)
AR wip &L 134 (43.51)

WHLIT 174 (56.49)
WA = 114 (37.01)

i 194 (62.99)
] = 78 (25.32)

0 230 (74.68)
W R s R S 2 27 (8.77)

7 281 (91.23)
WEBR I (a) 6.00 (2.00, 10.00)
e L I 137 (44.48)

1 171 (55.52)
TR (a) 2.00 (0.00, 4.00)
e 1L = 40 (12.99)

7 268 (87.01)
R bt 23 (7.47)

i 285 (92.53)
S 2= 15 (4.87)

0 293 (95.13)
I i A S = 48 (15.58)

75 260 (84.42)

22 2 HENME—AAFELE R

PL UACR>300 mg/g A& M B HEHEHIRA ,
308 5T X 42 84 5 (27.27%) ACR hy MR
PR, 224 451 (72.73%) Ry B R 5 X 2 ANk
— PR AE AT oA, R R B 1 PR A A B IR e
WM EEARAK, ZREASIT¥E X
(Z=-3.877, P<0.001); HABARRE2E 7 T80
THeFE L (P>0.05), W#E2,
2.3 2 AIGKIBRHNEREST

Xt 2 A RIE AR b AT 22 S, S5 R EoR
2 HE R (1= -3.984, P<0.001), MEH (1=
4511, P<0001), =B A (1 =2142, P=
0.033). &5 ik (1 =3.001, P=0.003), SAHZL
F(Z=5.842, P<0.001), HIZEMHL K (Z=5873,
P<0.001), IM£IFEF(r=5.344, P<0.001), #ifk
ML (Z=2832, P=0.005). IMWLE(Z=-
5.812, P<0.001), BEMzE(Z=-3.543, P<0.001),
B /NERIE R (Z=5.984, P<0.001), 24h JRE
ER(Z=-9.547, P<0.001) %R EAL5H#E X,
L2 3,
2.4 %MEZE Logistic B3

LR AR AR B, AR R AE R
1, WEEERBRME N0, ¥ 2 HinfH 23 E
YA Logistic [M1H 7387 o R FH 1] 17 1245 21 4 [l 159
TR R B, Wi (OR = 1.022, P=0.003) Fll
MAEF(OR=1.012, P<0.001)J=ACR TG,
MK ACR BRI E (OR =0.953, P=
0.003), W.F 4,
2.5 RERHEER

s Logistic Il e e 7 R S s = = N 1 I 35
[] Fsf 9 A DR S p o RAi A  ULIRT 1, AR B R SR
B B b s B o 2 R U A Y v iy 3 A AR
WO A R, DB TG IR L e, BAksr2E
mr. W4 = (<110 mmHg; 110 ~ 130 mmHg;
>130 mmHg), &M (<52.7g/L; >52.7 g/L), Ififl
I ( <45.78 pmol/L; 45.78 ~ 96.20 pmol/L; 96.20 ~
188.87 pmol/L; >188.87 pmol/L), 35 e 5 ff 452 11
PAFIX 3N R3S, IFEE A Logistic MR
BOoH [ A2 B ACE #EAT A THIE, 3 MR R AYAL
FRHEE, YR 10 4y, 458402545 155
WP B TR 2R, B 60 4. BARSHUY
FKIAHEILER S,
2.6 ROC BhZkpy%Hl

HR P DA S Sy B R R o B e T A SR, X
308 il R E HEATE B4y . LA MR R R AR
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%2 2 HE—RISMELLE [n(%)/(X+5)IM(Qy5, Os5)]
Tab.2 Comparison of characteristics between the two groups [n(%)/(%X£5)/M(Q,5, O;5)]

— BT Tl PR AL (n=224) WAPEE I RA (n=84) 1h/Z P

PEH % 128 (57.14) 41 (48.81) 1.712 0.194
&L 96 (42.86) 43 (51.19)

B (%) 60.06+12.75 60.17+11.46 -0.071 0.945

PUR DU 221 (98.66) 82 (97.62) 0.422 0.523
R R 3(1.34) 2(2.38)

BMI(kg/m?) 23.86+4.16 23.89+3.74 —0.056 0.945

HE® " 220 (98.21) 83 (98.81) 0.144 0.713
7 4(1.79) 1(1.19)

AR wh &L L 101 (45.09) 33 (39.29) 0.842 0.366
WL 123 (54.91) 51 (60.71)

2 KA = 84 (37.50) 30 (35.71) 0.084 0.777
i 140 (62.50) 54 (64.29)

i) = 58 (25.89) 20 (23.81) 0.145 0.716
w 166 (74.11) 64 (76.19)

RIS R0 s s 21 (9.38) 6(7.14) 0.385 0.544
i 203 (90.63) 78 (92.86)

WSt (a) 5.00 (1.00, 10.00) 8.00 (3.00, 14.50) —3.877 <0.001"

o I 975 5 = 93 (41.52) 44 (52.38) 2.922 0.088
i 131 (58.48) 40 (47.62)

e I (a) 0.00 (0.00, 4.50) 0.03 (0.00, 4.00) —0.863 0.392

TR AR b= 33 (14.73) 7(8.33) 2214 0.147
& 191 (85.27) 77 (91.67)

R IR s 17 (7.59) 6(7.14) 0.022 0.893
i 207 (92.41) 78 (92.86)

RN 2 9 (4.02) 6(7.14) 1.294 0.262
& 215 (95.98) 78 (92.86)

I 10579 Bl = 33 (14.73) 15 (17.86) 0.457 0.502
e 191 (85.27) 69 (82.14)

*P<0.05,

B, BEEARRMER 1, MEEARRER O,
B R PE O E N H AR RN A Z N & Logistic [
S AT AR BB TG . 2561 Logistic 215 3510
{8 38 2o o 56 B o3 A 45 31 1Y & 45 53 1Y Logistic
[l = 0 /55 8% PR B S 9 ROC T4k, DLIAT 3.
AT DA e B30 sk 2 SR A 8 ST 118 4 B s ' R T
RA4:Hl ROC M F HEiFR(AUC = 0.781) K F—
fB Logistic [ )= i I (& 2= ] 1Y) ROC i & & i F2
(0.769), 4 Delong K302 S A G it ¥ X (Z=
2.030, P=0.033), WL 6. Mt LIAEIEHUK
R I M i i T I A543 1 i FL(EL N
3343 (0.55 % 60=33 43 ), MLEFHY 12 W 2 R

95.2%, Fi5tER 78.9%.

3 it

AW Logistic [M1H 73 B A B 1 Wi 1%
L JUBTF LS K2 A R kA ST G
B, X — RGBT — 2, IR 4
B R RAL JEAT 2RI AR, E S 1 WE PR
o E R TN SR, AT L i PR IS A UL A R B
AN TR A s Xob ARl A 5 g 2 R PR S0, DA T s
A B I R B A T WS W R 1 A W S 1 A
RE
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Tab.3 Difference analysis of clinical indexes between the two groups [ X+ s/M(Q,5, 0;5)]
& R A8 bR Tl R AL (n=224) R RA (n=84) 7/t P
Yo 4gi e (mmHg) 129.96+17.67 139.96+24.24 -3.984 <0.001*
#F5k  (mmHg) 78.22+10.77 80.98+13.59 -1.852 0.065
SEA(g/L) 66.83+8.74 61.72+9.08 4511 <0.001*
HEH (g/L) 42.05+25.87 37.07+11.10 1.713 0.089
25 I8 1L BE (mmol/L) 11.65+4.54 10.45+3.97 2.142 0.033"
48 J5 M4 (mmol/L) 18.86+6.06 16.64+5.04 3.001 0.003"
2 CHK (nmol/L) 1.96 (1.32, 3.20) 2.03 (1.23, 3.05) 0.863 0.394
4 J52hC ik (nmol/L ) 3.28 (2.26, 4.98) 3.76 (2.19, 5.63) —0.633 0.532
H-i# =K (mmol/L) 1.89 (1.23, 2.96) 1.82 (1.24, 2.72) 0.334 0.742
R [#] /% (mmol/L.) 4.61+1.25 4.77+1.43 -0.943 0.351
T BE IR 2 1 (mmol/L) 1.20 (1.03, 1.39) 1.26 (1.05, 1.47) -1.113 0.272
1% B g & H (mmol/L) 3.08+1.05 3.20+1.19 —0.872 0.383
JHAT 2R (umol/L) 13.55 (9.75, 17.30) 8.90 (5.69, 13.75) 5.842 <0.001"
B EARLL (pmol/L) 4.01(2.72, 5.49) 239 (1.87, 3.63) 5873  <0.001"
MmersEHE (g/L) 133.14+23.43 116.69+25.73 5344  <0.001"
WML E A (%) 11.30 (9.52, 13.42) 10.16 (8.37, 13.16) 2.832 0.005"
1M PR A& (pmol/L) 34537 (263.31, 446.50) 391.50 (300.00, 456.39) -1.734 0.084
M JULEF (pmol/L) 67.99 (55.48, 89.13) 101.20 (67.90, 195.74) -5.812  <0.001"
Bei 2 (mg/L) 0.38 (0.30, 0.60) 0.66 (0.38, 1.17) -3.543 <0.001"
/R 2 [mL/(min-1.73 m?) ] 96.17 (70.44, 119.82) 60.78 (23.29, 92.33) 5984  <0.001"
24hpRE I E H (g/24 h) 168.00 (100.00, 300.00) 1188.00 (552.50, 3877.50) —-9.547  <0.001"
UACR(mg/g) 76.52 (47.95, 110.90) 644.70 (473.30, 972.95) -13.411 <0.001"
"P<0.05,
% 4 &EZ Logistic BS54
Tab.4 Multivariate Logistic regression analysis
AL B SE Wald df P OR 95%CI
e 0.021 0.007 9.055 1 0.003* 1.022 1.007 1.036
SN -0.048 0.016 8.538 1 0.003" 0.953 0.923 0.984
I YL 0.012 0.003 20.835 1 <0.001" 1.012 1.007 1.017
K -1.99 1.470 1.833 1 0.176 0.137
"P<0.05,
30 WHEASRERFERERNEREER INERZEFG U X BEEERY T kA T 30 R gt

TEHE DR B o ) A S ERE v, e W T 2 1
M E GBI ER, AT REXS B /INEREE A A D RE S
A AR o e W e O AE TR I T X B /N ER B
473, I A R R . RETE AT ST A B
e WSO 1 | R ) B KRR 2R S O N Bl Bk, fe
B /NERUE I T O /R TR A T
B /BRI IR s, NS B0 5 —
T3 T, e WA Sl e A R P /NER B R A
RE T RBE PR B o B o 300 e Wi 4 s 5 B
ANERBEAL AN E /NS K BE OSSR, O T IR Y

IR ETERE N, AR A S gkl miH,
v WL 308 o R 0 20 A AR AT I 8 S g B A
e, BE—B A /N R R R
3.2 MALEFKFHIF B THERRE SRR
ML AL A (8 T e AR R A ' i 114 32 v i
I EAR A, A5 R A PRI ) A R
AR B OG,  1 /N BRE S S RE R AN )
WPEAE R T LB R B N Bk
HIIRER TR bR, H LT AT RE R & B /N R IE L A
R RS FERE PRI B BT SR, R e
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HE0 3
3 %25 % nl
|®o0000 708 160 |

1 m 0000 1 |m1000 292 B
| TP
| 1000 | Eit o002
....... B
RE
Adj P {8=0.001, £77=20.980,
df=2
<=1100 (wmn,lmnn] >1300
a1 BE2 a3
%25 % n x5 % n %25 % n

®0000 655 19 ®0000 871 81 ®0000 577 B0

1000 345 10
Bit 128 29

=

mALE
Adj P {8=0.009, £77=10.828,

®1000 129 12
Bt 412 93

=

BEA
AdjP f8=0.011, £F=10429,

1000 423 44
it 46.0 104
=

MmALE
Adj.P {=0.000, £77=28.963,

<= 96.1999969482422

df=1

> 96.1999969482422

<= 52.7000007629385

df=1

> 52.7000007629385

df=3

<=45.7799987792969

(45.7799987792969,
96.1999969482422]

(96.1999968482422,
186.86899951171880]

> 186.8699951171880

HR4 BR5 HRE BRT TE8 TR9 R0 BEN
m1000 150 3 m1000 778 7 W 1000 600 3 W1000 102 9 W 1000 600 3 ®1000 207 12 W 1000 583 14 W 1000 882 15
Bt 88 20 Bit 40 9 Bt 22 5 Bit 389 88 Bit 22 5 Bit 257 &8 Bit 106 24 Bit 75 17
1 #ARMEARGERRRRRRE
Fig.1 Decision tree model of dominant proteinuria screening factors
TE: O AR E ARG, 1 R EE AR,
x5 RERFEITFHER
Tab.5 Risk screening rating scale
F 7 o OR(95%CI) (& TAH
Wi % 1.022 (1.007, 1.036) 10 0(<110); 10(110~130); 20(>130)
MEH 0.953 (0.923, 0.984) 10 10(<52.7); 0(>52.7)
i LI 1.012 (1.007, 1.017) 10 0(<45.78); 10(45.78 ~96.20); 20(96.20 ~ 188.87); 20(>188.87)
L ROC ik BB /INERE A B ) B R AR Y L, e bR
s al BRBEF A R A B R, TR R/
ol = EREIA/INRAE o S8 UE— A5 30 B Bkt
s JEE R e PEME , (A5 AR 1 B LA IE b g R A
osb BRI N RO (R B /N ERIE I DI RERY
u 4 AW R, R AR PRI YRR R T S R
2./ FURNI. fE3c— bR T 6 LA 5B
f( A RN TR T B A bR, R TR
ol ek BRI B e 11 DRI ) S 1 DR
| —ggg HEHER e, KRNI m LA K AR R, IF
N 74 N R S 3o A B TR B WGP 5, A7 20,
oo Mt OB L R X — AT B, O M R A
S F B (AR RUIRYT W

3 ROC &
Fig. 3 ROC curve

A A A 57 3 i) BE 3 BOAAE SRR NS A W)
AL AR AN WS, TSR F/NBR B 45 R A )
RE A AR AN AR A A 20 S AL A0 A /N ER
Ak ZR AN G A A SRR R S R, T

BEAKTERERRFERERRIPER

R FUKE T W PR B g 2 R ) R 4 A
R MTIREAMFL, B4 DKD 1EHE e
Sy R AR FMAE, RS ILAE S DKD #EE
)77 S35 R ORI, G /K B 23 J0) T RE X
DKD j= A OR3P R I o AR A M T RE b T IR 2
H AW A A A4, 32 20 DKD B8 AL

33
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% 6 RIEHILELI Logistic EIF 5 AL %

Tab. 6 Comparison of decision tree model and Logistic regression analysis

o g 5 v AUC SE P 95%CI

Logistic[al 4 0.769 0.032 <0.001" 0.705 0.832

TR 0.781 0.030 <0.001" 0.721 0.840
*P<0.05,

AP A AN, I RORS B9 B 3 v, 385 o A4 XL
WS, DT 30CE e R sk i k40, i DKD Ay
Jel- B fEX AR, SR PUKCE R 4ERE A B
TR MG PR PR 2, el AR T B RS
TR e = A R AP PE T . e, SRy e S
AT A RE I REARET, P EES SEUM K 2y
Y BE by, i — 20 AR B B R A2 i A e
SN A T SEANIERES,
G I 24V B S R, B X B Y i — 2D P
F oM H, AR A MUE R ] BE 51 AR T I
TR FHAE SR B =, RO AT A R
i, SE—PIEIEFRAR, ek DKD fyi s 20,
SR UKW AE R AT B T ORUE AR 75 8 R I
7, i B s AR IIRE, W EFRARM
KA. I, SRR 4EREXT T 28 DKD Y
HEAAEEE X,

ARG IS FHOLSRR 43 AER N7 T DKD i
&%, ROC ik 1H FL(AUC) 40.781, AUC
ISR P T, ABFSR AUC 5 0.781,
VLB EA B R, RS EHMER Y T DKD
e 8 RN ) P B R R e A L Rl AR
T i R B R R BT MRS, Rtk T2
Wrdg s, N s s, i ULEF RS I KF
FRAR AT, AT LU MERR Y% DKD
JEFmm , Fr Oy AR, WA T B S A PR
Sl o AT MG R B A= T g DKD i iz Wi fit
WHE, BABLFET T, A BRI IR L
BRI N TR DKD #ERE, Al LI
R B ) PR i, A RO g A ) SR, [
IRIF R, I BB T 7 A R B 52

(&% 30k ]

[1] Wang S, Yang Y, He X, et al. Cdk5—Mediated phos—
phorylation of sirtl contributes to podocyte mitochondrial
dysfunction in diabetic nephropathy[J]. Antioxidants &
Redox Signaling, 2021, 34(3): 171-190.

[2] LuoY,LuZ, Waaga—Gasser A M, et al. Modulation of cal—

cium homeostasis may be associated with susceptibility to
renal cell carcinoma in diabetic nephropathy Rats[J].
Cancer Management and Research, 2020, 12; 9679-9689.

(3] FEC, W, AReHE. 2= i M W el B N
A58 ). BB E =B =4k, 2010, 31(10): 102-
104+117.

[4] Mann J F E, Green D, Jamerson K, et al. Avosentan for
overt diabetic nephropathy[J]. Journal of the American
Society of Nephrology: JASN, 2010, 21(3): 527-535.

[5] Hamat I, Abderraman G M, Cisse M M, et al. Profile of
diabetic nephropathy at the National Reference General
Hospital of N’ Djamena[J]. The Pan African Medical
Journal, 2016, 24(1): 193-196.

L6] aK2E, BAYRAS, MB, 5. PR e St O U E R
PRI A AR (0], W VTR 22447 (BE 2400, 2019,
48(6): 594-602.

(71 skl fa. G000 B 155 M 1) ek A ST DR VB R 32
ST KT ZAIESE (D). dbat: st EZ R,
2017.

(8] ZRf:AE, B, Py I, 5. WEIRIA B 2 bl ny
FgTtE (1], A=rflar, 2023, 35(3): 396-404.

(91 mdkl, X\, B, 45, 2 BOBE IR &R R B
R A DR TR A ) RIS J (D], DR BH S A2 B4R
2023, 25(5): 525-528, 534.

(101 ST SR, IhIREAHe, o 2. RIS B JIEG 14 o XU PR 3R
VI AR A A (D] AT A R 2 R AR AR 4R, 2023,
25(1): 161-170.

L11] £EZ%, F3¢8. hE 2 B BGTE R (2020 4ERR)
A [O]. 90 b B2 B K% 24 4, 2021, 42(12): 1365-
1371.

L12] PASHT, FEHAR, 5%, W F 2 F 4w ny i kb 14
W [J]. Gt 5Pk, 2019, 35(23): 5-10.

[13] MPLrTy, 225, BT UG RHFFE A PR s B JEs 190 0 i3
HIBIFE (0], dEat b BE 25 R % 240, 2018, 41(5): 418-
422.

[14] Tuttle K R, Agarwal R, Alpers C E, et al. Molecular mech—

anisms and therapeutic targets for diabetic kidney


https://doi.org/10.2147/CMAR.S268402
https://doi.org/10.1681/ASN.2009060593
https://doi.org/10.1681/ASN.2009060593
https://doi.org/10.3785/j.issn.1008-9292.2019.12.02
https://doi.org/10.3785/j.issn.1008-9292.2019.12.02
https://doi.org/10.3785/j.issn.1008-9292.2019.12.02
https://doi.org/10.3785/j.issn.1008-9292.2019.12.02
https://doi.org/10.3969/j.issn.1007-3205.2021.12.001
https://doi.org/10.3969/j.issn.1006-2157.2018.05.011

116 R ERKFEK

%45 &

disease[J]. Kidney International, 2022, 102( 2) : 248-
260.

L15] sk, FioF, FIAREE, 5. WIRNG BHS & A 4 R B AR 5&
fER R [J]. hERAEREEES, 2020, 18(2): 80-82.

L161 7. Wl PR G A8 5 0 1 VB e g ) 300 0 A R BT v
(0], B e 5B AT I A 4AR, 2007, (6): 542-543.

[17] ZR4kER, e, B2, 55 WO B 6 1 i A8
FE M ETT A S IRCH . P D RE R AR SC BT
5 ). hEL T2, 2023, 21(6): 1-4.

[18] TRAER, AAEH WA 5 = UE [J]. INZREE2Y, 1988,
(10): 9.

[19] Barutia F, Bellini S, Canepa S, et al. Novel biomarkers of
diabetic kidney disease: Current status and potential clin—
ical application[J]. Acta Diabetologica, 2021, 58(7): 819~
830.

[20] 2=, BT, 0. A0 T 2RI LA 2 S5 e o
FR T PR s B v B R YR T ISR D], NEE,
2006, (2): 116-117.

(211 MBkslle, BB B D7 160 7R I s S P2 PR3
IR 1], eI bR, 2022, 37(13): 2292-2294.

[22] A, 235 B 56 PR R B A R Y
e AR RS A IBLARS O], v B Py BE 4G 5
7%k, 2020, 21(4): 328-330.

(23] ZEBEMl, XUET, JE#RL, 5. DO A RO RIABE
B9 5 T I AR 1 b BE TR A4 (9] vh [ g
S5 B2, 2023, 24(11): 974-977.

[24] Naaman S C, Bakris G L. Slowing diabetic kidney disease
progression: Where do we stand today?[J]. Compendia,
2021, 2021(1): 28-32.

[25] van Raalte D H, Bjornstad P, Cherney D Z 1, et al. Com—
bination therapy for kidney disease in people with diabetes
mellitus [J]. Nature Reviews Nephrology, 2024, 6(1): 1-
14.

[26] An N, Wu B, Yang Y, et al. Re—understanding and focus—
ing on normoalbuminuric diabetic kidney disease [J].

Frontiers in Endocrinology, 2022, 13: 1077929.


https://doi.org/10.1016/j.kint.2022.05.012
https://doi.org/10.3969/j.issn.1006-298X.2007.06.009
https://doi.org/10.3969/j.issn.1671-945X.2023.06.002
https://doi.org/10.1007/s00592-020-01656-9
https://doi.org/10.3969/j.issn.1673-7768.2006.02.009
https://doi.org/10.2337/db20211-28
https://doi.org/10.3389/fendo.2022.1077929

	1 资料与方法
	1.1 研究对象
	1.2 研究方法
	1.3 统计学处理

	2 结果
	2.1 研究对象一般特征
	2.2 2组间个体一般特征比较
	2.3 2组临床指标的差异性分析
	2.4 多因素Logistic回归
	2.5 决策树模型
	2.6 ROC曲线的绘制

	3 讨论
	3.1 收缩压升高是糖尿病肾病进展的危险因素
	3.2 血肌酐水平的升高推进了糖尿病肾病的进展
	3.3 总蛋白水平是糖尿病肾病进展保护因素

	参考文献

