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Interventional Effect of Fenformin on Cardiovascular and Renal Combined Endpoints in Patients with Diabetic Nephropathy and High Risk

of Heart Failure
Xin Dongjie
( First Affiliated Hospital of Xi'an Jiaotong University School of Medicine, Shaanxi Province 710061 )

[Abstract] Objective: To investigate the clinical intervention effect of fenformin on cardiovascular and renal combined endpoints in patients with

type 2 diabetic nephropathy and high risk of heart failure, analyze its impact on cardiac and renal function parameters as well as
adverse event incidence, and provide evidence-based guidance for optimized treatment strategies for these high-risk patients.
Methods: A total of 186 patients with type 2 diabetic nephropathy and high risk of heart failure admitted to a hospital from January
2023 to January 2025 were enrolled. They were randomly divided into a control group and an observation group (93 cases each)
using a random number table. The control group received standardized basic treatment for diabetes, nephropathy, and heart failure,
while the observation group additionally received oral fenformin therapy alongside standard treatment for a period of 12 months.
Comparative analyses were conducted before and after intervention regarding cardiac function parameters, renal function
parameters, incidence of cardiovascular and renal combined endpoints, and adverse events. Cardiovascular and renal combined
endpoints included cardiovascular mortality, rehospitalization due to heart failure, progressive renal deterioration, and end-stage
renal disease. Results: Prior to intervention, no significant differences were observed between the two groups in left ventricular
ejection fraction, serum levels of NT-proBNP, estimated glomerular filtration rate, or urinary albumin-to-creatinine ratio. After
intervention, the left ventricular ejection fraction in the observation group was 53.264%, significantly higher than that in the control
group (48.157%); NT-proBNP levels were 1286.354 ng/L, significantly lower than those in the control group (1892.647 ng/L). The
observation group exhibited an estimated glomerular filtration rate of 45.368 mL - min” + 1.73 m™, significantly higher than the
control group's 39.254 mL + min + 1.73 m?, while the urine albumin-to-creatinine ratio was 38.625 mg/g, markedly lower than the
control group's 65.318 mg/g. At 12-month follow-up, the overall incidence of combined cardiac and renal adverse events in the
observation group was 8.602%, substantially lower than the control group's 22.581%. No significant difference was observed in
adverse event rates between the two groups during treatment, with no cases of severe hepatic or renal impairment or critical
hyperkalemia reported. Conclusion: Fenalunide demonstrates efficacy in improving cardiac and renal function and significantly
reducing the risk of combined adverse events in high-risk patients with diabetic nephropathy complicated by heart failure. It exhibits
favorable safety profiles without increasing serious adverse effects, providing dual cardiorenal protection and is suitable for
widespread clinical application in high-risk populations.

[Key words] finerenone; diabetic nephropathy; heart failure; cardiorenal end-point events; high-risk patients

121



The Primary Medical Forum EEE%i8iz $£ 8% 5 8 #] 2026 £

A

515

2 UM PR 5 903 e i RN S A e, HRILIRY T
HREZAEAR, ANBERH LEC B DI BERFEEAAT , O B A
AR R A RIS o 3 B ORI BEWG 23175 A0
BETYEAL  RAEA AN TS AR AR TR A A i
FEPEAR S PR B BRR S ARRS U , S MRS AN R |
JYRUF o 230 E PR =TT UEN] E RERE LR IO IDRE | I
AR R A o FETR RIS X Bl bR B s S8
BEATHTIE, WA IO R AR L+ PR D, sk
X A AT B R GEIIT o DL SCLABE PR ¥
FIROEREEE NS, o B R R A
I e PR PSR, KPR YR A JBE L4 Y B 2 F) SR
/8

1 $EkHS Uik

1.1 — Bkt

PREEAEA R 2023 4E 1 A 3] 2025 4 1 A HIENA ) 2 T
BEIRIE B & IO I m fade AL 186 BilVE MRF 7T 4 . R H
FEALE T 2050 R 4 O R A2, R4S 93 i,
NRLA T 49 4r 44, 4EHS 46-77 %, V1 6135 %, WERIE
SRR S-18 4F, MY 510, L 426, 4 45~78 %,
T 62.14 %, BERRIEIRELE 6 ~ 19 47,

1.2 ik

P 12 A MR T B0, &g, 23,
WA HIRE G, FR$IEhE, WMEARE, B3R/, B
M L A IRAE o X BRZER BRI RINAYT , Bt —
WK, PR RS, 2 MRHEHITE 4.4 ~ 7.0mmol/L, &J5 2h
AR /INF 10.0mmol/L; Féf H A8 FH i 45 5 5K SR G40 B i 751 o
MBIk RZAEEDR; FfA S oiae, sesolUtim
E RIS~ O = KRR ey LK E OB S i ) 125 B | 227 [ ) s
FIH: 10mg BR—IK, & 4 BRSNS D068, 180 E
HIGE DR E R ARSL ;40 B M 4 T = B B IR S Smg
BR—K, WEEHERERFRMFE, #2512 7H.
PILERAHE AT InZasiE 2 1307, B=1HEB",

1.3 WEIEIR

Bl Ha bR D E IR LS R KRB 20 T)
e FDIREAIAS RSN o O I A 2SS 45O LA B8 T
DEEARL, BRI . ZoRIIE G, W55,
LIIREFR PR AR IAT A2 0 ZE ST L4348 CUDBERER ) MR
s R AT (HA 2B RO BRI T ). B UIREFE R IR
AT/ NERUE S, (S T ARSI, FR 2 I LT
FEAB I 2 AT FH 4 H S BT AS RSO A v B ITTLAE
Lz . BBEARE . MEMES, EATEEICARNR
RN o

L4 GEilsrr

BAE A SPSS26.0 #1741 THE TR (LS TIRERSHR )
RIERSAE, ASSEOmsbR 2k R, WIdLIA] e s
FEA ¢ K55, 2N LB R BT RR AR « K556 o THECERE (1
ORI RN AAR) A s ok, b i
RS, PREER =/ p<0.05 AL EE L.

2 4k

2.1 WA T IR DI REFE bR LL

T 12 NHJE, P4LEH 2058 L+
TR, SRR AN KT AR S48 LT F0RT R Fe, s
D INRESE R LR O IR B AR £, 4H IRl 22 A 4
R, BARBIBIR G0 e g R SR 1,

2.2 WYL T IR B D REFE PR L

RIS e R IS o/ su N Tl = e = 1IN 3
LB A A2, TR L THZEWARER
R B/ NERUE L A A rsmn, IR AE AN L EAE T
8

2.3 ML BE O BB AL ST R AR

TE—AH 2Z PO R O L FET RN 2 1) L F1 5808
FABE 11 5], B IRERFEEALATR N 6 . 2RI Bk
N2 B, WAL g1t 21 ], WIEZZH.O M FETH 0
B, DFEFABER 5 6, FIRERFEEEALN 3 B, ZRIE
SN 0B, IRELOESE MR 8 6.

2.4 PIHLRE N R &A%

MHREMAR NG, BATERANR S,

# 1 BE T BEDS ORI RR X L

20531 %% il ZE U B MAEL (%) FEAR RN EIKATA (ng/L)
XTREZH 93 Rl 42.36 +3.25 2568.47 +215.36
oy 93 T 48.15£3.62 1892.64 + 186.52
MEEH 93 RG] 42.18 +3.31 2571.35 + 212.68
WM 93 T 53.26 + 3.89 1286.35 + 152.47

t{E - - 9.12 14.86

P A - - 0.00 0.00

22 AT RS EUIRETeRxT L
A Bl e A /NBRYEIS R (mL * min™ + 1.73m™) PRAE AN HE (me/g)
YHHEZH 93 FHRT 34.12 +4.26 89.65 + 12.36
YR 93 THUE 39.25 £ 4.15 65.31+10.25
WIZZL 93 AT 33.98 +4.31 90.12 +11.98

122



A

AcApevic] The Primary Medical Forum EEE%itiz ¥ 8% 5 8 #2026 &£
WEEH 93 THiG 4536 + 4.52 38.62 + 8.36
t 1 - - 9.85 18.62
P{H - - 0.00 0.00
F£3 BREOBEBRESL SRR
215 ke O MAEFET DI ABE 5 DyRefEa AL LRI B IR SRR
papiicHa:| 93 2.15% 11.82% 6.45% 2.15% 22.58%
U -22) 93 0.00% 5.37% 3.22% 0.00% 8.60%
x 18 - - - - - 7.25
P1{H - - - - - 0.00
Fa BEERNRRN LA RN
ZH5 % =B MR SE:ZT] BIAEAE Rk R
pagiteEz) 93 2.15% 3.22% 2.15% 7.52%
ML 93 3.22% 2.15% 1.07% 6.45%
e ~ _ _ - 0.11
P& - - - - 0.73
3 e I CARLRAARG , DA T DU AEZE s i o B 4% S T e 4
DB IBCA LR S R A R IRZAAR™, RBLE X T

TR B A 000 1 3508 R 0 B, Bh s e VIPURROGFRE . PRATAS BSOS G 22001, WS4 IUA R
i O S U B LSRR RUR g g s, L | IR ANE | RIS IR, B AN R
(EGEF DR B . UF , RS2 Ik, A K ARRAEAREIRRE . M, 5 ZGHAR
REBELIE B 9 28, BRSO RAET % o ses T ABITUNHLL/NEA VIRV, Ak 2T 2
RS REBALRAAER, ATRES A, fedkny T ORI RRBIGE, RSO AR
ST RN LA FIBR AT A O e IO RO,
BUEFIE RIS, A, SR8 4 IRV V03 D7 Lo 1 8 SEL AL £ Lo AL A1 A
SRR SRt b B MRS IR, Ml P g, i PF, ARLAORANTRT P6 T RBC M9 AN RS A HORCR
G E RN RN . RS TR, BRI, R 2%, BEIBUR KRB AR R I Eh B B R
B AR ORI B e s AL, kg SCVRIRI SRR BGI S R 7  Z A O A IEDD e
WGP LU BT, DA R AT A ey AT RO MAESE LSRR . 1 R
He. WL EE B, BB LR, OF LK 2240, R 20 e

SR AL T BRI RS SRR AL TR R

BEH:

(120 VBB RSB, A5 AR RN ERA T 2 TR PR AH DG 18 1 B TR 197 A0 B % M1 Meta 20T [J). 95 259 S 1K,
2026(4):255-261.

(214 i X S VL B IR T~ IV DR s s I R ER ). h A rh BE 24 2%, 2020, 35(4):3.

[BIUHAF X S0 XA, 5 W PR B I 28 i 0 ) Fs 0y R 3% Bk B Sl 2 A AR AP PR T SR Fh B2 24, 2023, 18(3):378-384.

[4] SRR, TRAR T A A5 B R R 24 70 W R P Ve T T ORISR SR (). AR 2 . WAPR R G50, 2022(4).

(515 A3k, A i o, 0358 BHL 3626 1 B R 2 (A5 9 UR JE 2 R TR 2 AW RS B A9 VE R A FE5H 2.0 B B Ve FPLRI ).
FRAE IR I 2%, 2024, 40(07):608-613.

(61X it T8, Y B 25 2 DA BRI B 95 5 S PR B 1)1 PR BEURAAE B TS I 5. PR AR R PRI 44 35, 2020, 12(10):6.

(71 A Sl R A S B B A 2 16 B IR o i R (T . I P B . IR R R4, 2022(4).

(8] & I i XA et al BHERAR B IS ALY Klotho ZKSF-5 4= FRIBET - AU DG R[] AR B IR 2%, 2025, 41(10):731-737.
[91FATit 7 - RPN RN AEZSRIRRIGS T 2 BUBE RS B A AL M) Meta 4387T()). 0 El 2 RHEE2, 2025, 28(21):2686-2691.
[LO]7E X BH . PR R 2 BT R S R FS BRI AR08 M s 67 rh 9 B . A B s 22 25, 2021, 37(10):4.
(L1804 T i T A AR R B M0V A BT R0 25 232 25 e T SR 8 AR B e R AR s FR TS 43 BT 0] Fh AR AT 0 ik
MR, 2024, 26(5):485-489.

(L2 B A, X 77, o g, 55 .2 R0 s Y AT o W /N sk il st 3R I 52 i) A 0T [ v [ P Y R 4 B e A, 2021,
22(10):870-873.

123



