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Abstract

Diabetic Kidney Disease (DKD) has become a major public health problem threatening the health of
Chinese residents and is the primary cause of chronic kidney disease in China. Diabetic kidney dis-
ease patients face higher kidney disease progression and cardiovascular risks. With the development
and use of related therapeutic drugs, the treatment scheme of diabetic kidney disease has been opti-
mized and supplemented. The awareness, treatment and control rates of diabetic Kidney disease have
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improved, but are still at a low level. Therefore, it is necessary to strengthen the understanding and
science popularization of diabetes patients on diabetic kidney disease. This article reviews the research
progress of therapeutic drugs and clinical application of diabetic kidney disease to provide a basis
for the prevention and treatment of diabetic kidney disease.
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1. 5|8

MR [ Brob PR B & 2> fli T 21 2045 FF BN PR B BOR KA B 714[1], — ISR, E
2 HUWH PR Ip B BB PR B IR N 21.8%, HAFEME R 5 2 5. 21 DR, FRER ARG
K 7R W PRI B 1E XA A T ESRD (End-Stage Renal Disease) 1 & i LL IEZE IR G4 0[2] [3]. 7F
BTG, PR B B O RO I I 1) 32 SR L, T i PR R R A O I T R R R BT
FR LG G R ZR (4]0 W B B 1O R AR S R T 2 IR i YE I S5 2R, Ferb iR AR Y 2581 (2 oo e A A iE
PRGOS, B C, BEELAOR =) BRI SN 75 s . 2 Fh g i PR DA R AR 1 S ke R
WEZEEMS]. HIGRFFE R RF SR B & A RARM IS I, B BRIEE R BATE F I, RAKRBEAL
AIVEET o N SRXTRE R B B, VTSR R, E S EERE ST IR I, RORS AR AR Il R 24500 4
SRERDREE . RS AR R R B (3], ARLRR G TR B 1A T 25 B R L
FASRHEFRERE,  AWE PRI B 5 7 R S (A

2. BERRTR B R RIS BT A lm K 53 H

HRAE ADA 2025 fEHE R BRiSWiksie, A WBRERBR S, FS5REA. B IReLIeE
R K R, HHBRH B R GRS /NS RGN, JERFE T A% 2 — & Bl 2 Wbk IR
S 1) BENUR A E A SUUEFEE UACR > 30 mg/g 805K (12 (I HEME S UAER > 30 mg/24h. HAE 3~6
HWNESERE 3 WhE 2 KAREEEIEE, SRS eRER. 2) Mg kil /M T 60
mL/min/1.73m? =ANH BL b 3) B ISR RF S8R R0 B R O (6], HIRIR A R E S w4 W 1) &
eI, 2) MEAEARY, 3) KEAEAKRY, 4) BFremil. miE R E A& AR A
MTETOCE AR VE J75X, P b I RS, AEZE B ARk . K AR R U R s s, B
JE, BRI, FEREE, WPiTTIACETRAR, B M i J A . B 2 s I R Be kA7 8 E B AR
BITBUE BRI . R BRI R B, BN R B R, W RIGARR R, K2 HUE
EANAETRFE A TR A R DU A A R, PRI B R S IR IR . KM iR SRR, AR A
SRMFFLAEAIR . B/NERIES A%,  BE A S I ] 0 K3 1] 5 80 DR iE D a2 (7], A, W
PRIE B 05 o5 LB A R ROIE , an KR AW A AR OO R o3 P DX o 72 ) i i B iy g Jo JR i e
(B PRI J B 2 78) « OV O ERO M I R SheF — i MR R RESSE (I 1A I ROIE ) 35
D, SRR T R SRS . PRI BRRIAE . BRIR R (. TS 2X 0 8 FR AN R ) B i i R
W95 2E JEE 1) S 6 PR 25 AT B SR SE 4% DKD #E i, FRAIK ESRD F & A2 KUK [8] -
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3. BERRR B s HIPEREE TV E B RS

A 2021 55 Hp [E BE PRI B R B ia Fa BRI PR A ek B B 9 I8 FH F) P b 24 32 B 4E . XD
2K, WEIRZE. AR IS. o BIFELFERANHI . WEME —ERSS. DPP-4 7). GLP-1 24K 5h57 . SGLT-
2 7 AR B B 2R

3.1. WARS

R OUNIC R W R 7 7 R AR IR F e e 254, HL o DA RS 0 B A, o R RO o R
EREMRERAE, Wik ~HXUINENBEREZE, (H2 GFR /M 30 mL/min/1.73m? &, —HXUAITH AN &
M S EARRTR P 7 XS, Bl # GFR /NT 45 B —HXUT[9]

3.2. WEARE

EE@%%%%%‘ FEHIFTRE MRBIMEIRSS, & — MR B SR WA, 15 F Dh e SZ A0 R T T fig

3.3. IR

FEREEIIA, RAE 2019 G P H L ZIGR, SRR ER T A2 EE P LR, GI~5
R AER[10]

3.4. o RIBEEERHNHI

F TG REE . RAS BN, X PR 259 & AR = iR B S T B Thie i B S22 18
K B /N ER e 2K T 30 mL/min/1.73m? I EF

3.5. MEm — M3

TEOFEDRKIIE LCRESIESE, XRGDA K . s s s, BmGoh g4
i T R 25 (9]

3.6. DPP-4 H$71

FEAFEREINT . WHEIIT S, i%UﬂZ/MZISW GLP-1 )73 fiff, 180 IR P82 Ty A 442 P A1 1 i 0 1
F, BRAREFUTT (32 2238 I i BEOG PR Ah, e DPP4 HII57) 7E o 5 2 B Dh e 52 400 10 S 3 v 35 75 008
H[11].

3.7. SGLT2 iz

TEAFEEKIG . BRI RRINEEE, XY BRI TN, RN R
I A EEL R A, RS PO FRME T A4 B A K2R PR RCT W FER T, SGLT2 IS Bl 0
MAESA R, AR RN AR IR RGURGE 48R In[12].

3.8. GLP-1 Z{&#zh37

TEASERREIR PRI GIIREE, XL PIE LA GLP-1 52 AT N & 28 70, 300 ok e AL b
WA A AEAE I 13]

39. BRE
FI AU A U B I8 42 Pt & 2 AT o o I b f) e B R VR R (B 002 i ST P O A
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M L FEREZ[14].
4. PR S RAOREEA TR EZ M R AN FI

H BTG AR At 60 B PRI B S ) P8 24 £ 2 4G RAAS #If]7). MRAL CCB. B SZAARBHA 71
IR o
4.1. RAAS HIFI(E % - MERKER - BE RS ZEHHIF)

H TG IR L HERE RAAS S FAIVE Fobl R B fB 5 e e P e 2, R BAFERI2E ybiH s, 3
T I ek BEL BT I R K B S AT R [15]
4.2. MRA R B FRZ )

FEAFEREE N RN JERFIESE . RN A S —FAEIERE MRA, 0220 S B AL,
ERI T T A5 Iz ot /) A S5 0 B H ) 8 Lo R 5 5 &5 5 30 R T 2 2 Ak, PRSI - R TR 2R R
BRI R, A (] ] ) A2 0 N K o AR AR —FhoB AL IR FE £S48 MRA, B 5 S ik S %
MSER 7. SIBAEEAEE, AR RIEHAE S R S50 S EOL S 8 2 BUER 2 R S5 & B T s ik v A el
71 &k MRA ML, I E R PUA AP RAEH . M5 MRA 7E'F AR . ks
B 51 53 A T CoRE AV SERR, R s B ORE R A2 R . SAniEvRIT AL, JEZS R &5 3% P&k T CKD
HE AL I FAF R AR 16].

4.3. CCB ($5i@;i&PEH5T))

JCHE T A il s . 2 NRILE, 25 RAAS f5) 2R AR, HIEEE CCB 2K
LR G PRI [17]

4.4. p SRR
RV REACE AV EA RN, W] T EUE S AP WA RN, MFEINEVR S e 2
fE .
4.5. FIERF
FIPRFBE 7 e EAE R, 2 n 38 o HE I BS 45 v B0 L (00 R0 1B 3 JE T SR A
5. BBRRERNIERERSTTHEERY RS

FRAG IR 1 B 1 ] s B R B T B Thie, MEZemidt e, BHRr:EZ4E4E; ACEI/ARB. SGLT2
I . MRA [18][19].

5.1. ACEI'ARB

I B 7K 3R A2 AR A TR e PR AN BR A ek PR 1, 22 40 BBl A e KR 2 ¥ ACEI/ARB 24
B PRI B BB 2 2 22 [15] 7F RASI ARdEIRTT AL 1, DKD B35 U577 76 1595 35 Ko It 6 4 XU
—LIFENLACE SEGIN 1513 451 2 B RIS AH DG IR B 3 265 BRI PRAKES VP A% T SUIbIEAE 2 BURE R AH G
WERETRER, SREW, 249 40%MEE 4 N REEIEFEHF[20]. —DULGIN 4638 ik BRI AH
B 2 1) Meta 28 AT IFAl T ACEL F1 ARB X8 PR AH 5C B 538 O LB 45 = B s, GO I A 25 1
SE NS BB ARE AT OB B OEAD BT IR AR, SREN, 4 30%MEE
KA I FHLE21].
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5.2. SGLT2 #&il57

Z U AR, SGLT2 iR H AT B B IR A, SGLT-21 Y75 A 5T I SO 5 PR o /N
ORI T S, s ) 2 PR RN A 4 A 19 308 I 22 A PRI B R, HRIE /N Na R &R 1
HIR, E S ENERE BT, AT RS N BRI R ARG gk B NE R R e
B/NE - [ JRERECIRAS  PUE/NVE - M 2 5E S 4F 4810 [22]. DAPA BFFURIH, 154 5115 4 F0 22 B 7 2L 1)
FL P EIMETT GFR 49 508 43.2 mL/min/1.73m? Al 43.0 mL/min/1.73m?. MIFELLH] 30 N H, A AE4LM
RIFIA ST GFR #1540 5l AE4E—2.86 + 0.11 mL/min/1.73m? F1434E—3.79 + 0.11 mL/min/1.73m?, #§
HZ 1A 22 5 B 0.93 mL/min/1.73m?. ERAVIIIE N, X855 5T GFR 22 @404 5K
(R B (53 5 9-3.97 £ 0.15 mL/min/1.73m? #1-0.82 £ 0.15 mL/min/1.73m?). ZJ&, BA&FE AP 4k
it GFR 284k Lb 22 B 75 20 /N(3 31 9—1.67 £ 0.11 mL/min/1.73m? A1-3.59 + 0.11 mL/min/1.73m?), PiZH2 [A]
(122 5 N B4E 1.92 mL/min/1.73m?. RAETETFIREYT I AR A ] fE 2 S E8Uh 1T GFR 1 R, HE
WIRE, 'EREIRSE GFR (M N RE S, MM AT e B IETh e AL ORaPE o IX ARl TH GFR NI/
W 7B /INER N A R Bh 70 AR 230 2022 A3 IR — T5UZR R N7 A 1) ] s 1 BA 51 L sie i a7
X BFRFR(HbALC). B IREFRFR(GE L eGFR. uACR) LN 2507697 (RAS FEFUAN LA 3 G, BFFT
gER IR, SGLT-2i HEFHK T CKD HEJE XK (HR: 0.60, 95% CI: 0.49~0.74), HE eGFR #K ML 4H A
ORI R [24].

5.3. MRA

U R ZAEFEDUT MRA 535 R BER SZ R 4E G T BUA TR E R 24k - BLiAE &), SRR
BUE & M2 5L LR R IBR B 1, KIEHPUA4E T /EH, FIDELIO-DKD (#4553
B, ShriEvaTT A b, JEAR R 25 BRI T CKD A O IS AR R AR 28 AR R v] DA IR 22
TEGZHE R B 5 BN S D RE i b AR, S EURIAR L, ARSI PR 1B B0 ' i P a2 3ol B Ao
BRI RAEZ25].

6. BERR BRI RTTHEERY

B PRI B 0 8 A AE LG S, v I TUAE P03 35 ML PN B A, IR LB R T, A0 O
EARFAM EZE R, KRR T T 08 PR B B 2O H L, Bl R BRI A ASE: Tk,
DURFSE . BENRVRIT DL BT 28 AW SRS B 6T I A AR, 7R SRR BE AT T SRR TT BUR AR, HERE
MK AT A R [26] [27].

7. REERE

ARG TR E RIS WARAE . IR R R I NG R FH 25 A G ek g o IR Ak, B - M EI e
A 2 (SGLT2)HMHIF . #h B B2 52 A5 DU (MR A) S5 B T7 V2 0 b PR3 55 s S8 3 Sk 1 8 iRy ik
o ARG R Z4E DKD PRy AGYT 77 H AT AH 2 KT 770 AR B A X8 PR B 9o LA A TR P
N> KRA LA UBNETT YA EAEARETT 7%, et — D i 508 PR3 B s (Rt g
E&WMAE

20220101-20251231 [EZ H AR AR 42 5t 2310 FITH (82170681).

SE

[1] Nasiri-Ansari, N., Nikolopoulou, C., Papoutsi, K., Kyrou, I., Mantzoros, C.S., Kyriakopoulos, G., et al. (2021) Empagliflozin

DOI: 10.12677/acm.2025.1582222 216 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1582222

TR, %k

(9]

[10]

[11]

[12]

[13]

[14]

[15]
[16]

[17]

[18]

[19]
[20]

[21]

[22]

Attenuates Non-Alcoholic Fatty Liver Disease (NAFLD) in High Fat Diet Fed ApoE("") Mice by Activating Autophagy
and Reducing ER Stress and Apoptosis. International Journal of Molecular Sciences, 22, Article 818.
https://doi.org/10.3390/ijms22020818

Izquierdo-Lahuerta, A., Martinez-Garcia, C. and Medina-Goémez, G. (2016) Lipotoxicity as a Trigger Factor of Renal Dis-
ease. Journal of Nephrology, 29, 603-610. https://doi.org/10.1007/s40620-016-0278-5

Filippatos, G., Anker, S.D., Agarwal, R., Pitt, B., Ruilope, L.M., Rossing, P., et al. (2021) Finerenone and Cardiovascular
Outcomes in Patients with Chronic Kidney Disease and Type 2 Diabetes. Circulation, 143, 540-552.
https://doi.org/10.1161/circulationaha.120.051898

Neal, B., Perkovic, V., Mahaffey, K.W., et al. (2013) Canagliflozin and Cardiovascular and Renal Events in Type 2 Diabetes.
The New England Journal of Medicine, 377, 644-657.

Dey, S., Garg, J., Wang, A., Holzner, E., Frishman, W.H. and Aronow, W.S. (2023) Finerenone: Efficacy of a New Non-

steroidal Mineralocorticoid Receptor Antagonist in Treatment of Patients with Chronic Kidney Disease and Type 2 Dia-
betes. Cardiology in Review, 32, 285-288. https://doi.org/10.1097/crd.0000000000000548

Chaudhuri, A., Ghanim, H. and Arora, P. (2021) Improving the Residual Risk of Renal and Cardiovascular Outcomes in
Diabetic Kidney Disease: A Review of Pathophysiology, Mechanisms, and Evidence from Recent Trials. Diabetes, Obesity
and Metabolism, 24, 365-376. https://doi.org/10.1111/dom.14601

Weber, M.A., Bakris, G.L., Jamerson, K., Weir, M., Kjeldsen, S.E., Devereux, R.B., et al. (2010) Cardiovascular Events
during Differing Hypertension Therapies in Patients with Diabetes. Journal of the American College of Cardiology, 56,
77-85. https://doi.org/10.1016/j.jacc.2010.02.046

Nair, S. and Wilding, J.P.H. (2010) Sodium Glucose Cotransporter 2 Inhibitors as a New Treatment for Diabetes Mellitus.
The Journal of Clinical Endocrinology & Metabolism, 95, 34-42. https://doi.org/10.1210/j¢.2009-0473

Outcomes, H., Evaluation, P. and Study, H. (2000) Effects of Ramipril on Cardiovascular and Microvascular Outcomes
in People with Diabetes Mellitus: Results of the HOPE Study and MICRO-HOPE Substudy. The Lancet, 355, 253-259.
Agarwal, M.M., Punnose, J., Sukhija, K., Sharma, A. and Choudhary, N.K. (2018) Gestational Diabetes Mellitus: Using the
Fasting Plasma Glucose Level to Simplify the International Association of Diabetes and Pregnancy Study Groups Diagnos-
tic Algorithm in an Adult South Asian Population. Canadian Journal of Diabetes, 42, 500-504.
https://doi.org/10.1016/j.jcjd.2017.12.009

Cornel, J.H., Bakris, G.L., Stevens, S.R., Alvarsson, M., Bax, W.A., Chuang, L., ef al. (2016) Effect of Sitagliptin on Kidney
Function and Respective Cardiovascular Outcomes in Type 2 Diabetes: Outcomes from TECOS. Diabetes Care, 39, 2304-
2310. https://doi.org/10.2337/dc16-1415

Zelniker, T.A., Wiviott, S.D., Raz, ., Im, K., Goodrich, E.L., Bonaca, M.P., et al. (2019) SGLT2 Inhibitors for Primary
and Secondary Prevention of Cardiovascular and Renal Outcomes in Type 2 Diabetes: A Systematic Review and Meta-Anal-
ysis of Cardiovascular Outcome Trials. The Lancet, 393, 31-39. https://doi.org/10.1016/s0140-6736(18)32590-x
Mosenzon, O., Leibowitz, G., Bhatt, D.L., Cahn, A., Hirshberg, B., Wei, C., et al. (2016) Effect of Saxagliptin on Renal
Outcomes in the SAVOR-TIMI 53 Trial. Diabetes Care, 40, 69-76. https://doi.org/10.2337/dc16-0621

SRR 2 BUBE PRI G I8 B I R IR Rk 24 24 B U v [ 5 SR ALRT). TR R PR Ak, 2013, 21(10):
865-870.

EE, KRR BRI E N A I R AL SRR [D]. S AR, 2017, 37(3): 211-216.
Anders, H., Huber, T.B., Isermann, B. and Schiffer, M. (2018) CKD in Diabetes: Diabetic Kidney Disease versus Nondi-
abetic Kidney Disease. Nature Reviews Nephrology, 14, 361-377. https://doi.org/10.1038/s41581-018-0001-y

DeFronzo, R.A., Reeves, W.B. and Awad, A.S. (2021) Pathophysiology of Diabetic Kidney Disease: Impact of SGLT2
Inhibitors. Nature Reviews Nephrology, 17, 319-334. https://doi.org/10.1038/s41581-021-00393-8

ElSayed, N.A., McCoy, R.G., Aleppo, G., Balapattabi, K., Beverly, E.A., Briggs Early, K., ef al. (2024) 2. Diagnosis and
Classification of Diabetes: Standards of Care in Diabetes—2025. Diabetes Care, 48, S27-S49.
https://doi.org/10.2337/dc25-s002

XNEL, BEA. BRI B AOmEL]. RAEE R & &, 1999(2): 120-123.

Brenner, B.M., Cooper, M.E., de Zeeuw, D., Keane, W.F., Mitch, W.E., Parving, H., ef al. (2001) Effects of Losartan on
Renal and Cardiovascular Outcomes in Patients with Type 2 Diabetes and Nephropathy. New England Journal of Medicine,
345, 861-869. https://doi.org/10.1056/nejmoa011161

Shunan, F., Jiging, Y. and Xue, D. (2018) Effects of Angiotensin-Converting Enzyme Inhibitors and Angiotensin Receptor
Blockers on Cardiovascular Events in Patients with Diabetes and Overt Nephropathy: A Meta-Analysis of Randomised Con-
trolled Trials. Journal of the Renin-Angiotensin-Aldosterone System, 19, 1-9.
https://doi.org/10.1177/1470320318803495

Liyanage, T., Ninomiya, T., Jha, V., Neal, B., Patrice, H.M., Okpechi, L., et al. (2015) Worldwide Access to Treatment

DOI: 10.12677/acm.2025.1582222 217 Il R 125 23k i


https://doi.org/10.12677/acm.2025.1582222
https://doi.org/10.3390/ijms22020818
https://doi.org/10.1007/s40620-016-0278-5
https://doi.org/10.1161/circulationaha.120.051898
https://doi.org/10.1097/crd.0000000000000548
https://doi.org/10.1111/dom.14601
https://doi.org/10.1016/j.jacc.2010.02.046
https://doi.org/10.1210/jc.2009-0473
https://doi.org/10.1016/j.jcjd.2017.12.009
https://doi.org/10.2337/dc16-1415
https://doi.org/10.1016/s0140-6736(18)32590-x
https://doi.org/10.2337/dc16-0621
https://doi.org/10.1038/s41581-018-0001-y
https://doi.org/10.1038/s41581-021-00393-8
https://doi.org/10.2337/dc25-s002
https://doi.org/10.1056/nejmoa011161
https://doi.org/10.1177/1470320318803495

TR, %k

(23]

[24]

[25]

[26]

[27]

for End-Stage Kidney Disease: A Systematic Review. The Lancet, 385, 1975-1982.
https://doi.org/10.1016/s0140-6736(14)61601-9

Yasuda, H. and Isobe, S. (2021) Dapagliflozin in Patients with Chronic Kidney Disease. The New England Journal of Med-
icine, 384, 388-390.

Liu, A.Y.L., Low, S., Yeoh, E., Lim, E.K., Renaud, C.J., Teoh, S.T.Y., et al. (2022) A Real-World Study on SGLT2 Inhib-
itors and Diabetic Kidney Disease Progression. Clinical Kidney Journal, 15, 1403-1414.
https://doi.org/10.1093/ckj/sfac044

AR TR S o W RO 40 o UL I RORE 2 4. v DR RO B TR B A FE 9 (2021 AERR) [T]. AR RE IR AR,
2021, 13(8): 762-784.

Jiao, F., et al. (2017) Annual Direct Medical Costs Associated with Diabetes-Related Complications in the Event Year and
in Subsequent Years in Hong Kong. Diabetic Medicine, 34, 1276-1283.

Saeedi, P., Petersohn, 1., Salpea, P., Malanda, B., Karuranga, S., Unwin, N., et al. (2019) Global and Regional Diabetes
Prevalence Estimates for 2019 and Projections for 2030 and 2045: Results from the International Diabetes Federation Dia-
betes Atlas, 9th Edition. Diabetes Research and Clinical Practice, 157, Article ID: 107843.
https://doi.org/10.1016/j.diabres.2019.107843

DOI: 10.12677/acm.2025.1582222 218 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1582222
https://doi.org/10.1016/s0140-6736(14)61601-9
https://doi.org/10.1093/ckj/sfac044
https://doi.org/10.1016/j.diabres.2019.107843

	糖尿病肾病治疗药物的研究进展与临床应用
	摘  要
	关键词
	Research Progress and Clinical Application of Drugs for Diabetic Kidney Disease
	Abstract
	Keywords
	1. 引言
	2. 糖尿病肾病的诊断及临床分期
	3. 糖尿病肾病的降糖治疗的主要药物及机制
	3.1. 双胍类
	3.2. 磺脲类
	3.3. 格列奈类
	3.4. α葡糖苷酶抑制剂
	3.5. 噻唑烷二酮类
	3.6. DPP-4抑制剂
	3.7. SGLT2抑制剂
	3.8. GLP-1受体激动剂
	3.9. 胰岛素

	4. 糖尿病肾病的降压治疗的主要药物及机制
	4.1. RAAS抑制剂(肾素–血管紧张素–醛固酮系统受体抑制剂)
	4.2. MRA (盐皮质激素受体拮抗剂)
	4.3. CCB (钙通道阻滞剂)
	4.4. β受体阻滞剂
	4.5. 利尿剂

	5. 糖尿病肾病的降尿蛋白治疗的主要药物及机制
	5.1. ACEI/ARB
	5.2. SGLT2抑制剂
	5.3. MRA

	6. 糖尿病肾病的降脂治疗的主要药物
	7. 总结与展望
	基金项目
	参考文献

