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[ Abstract] Objective To explore the effects of different sodium-glucose co-transporter 2 (SGLT2) inhibitors com-

bined with diuretics on renal function, cardiac function, and clinical safety in patients with chronic heart failure (CHF). Meth-
ods A randomized, open-label, single-center prospective clinical cohort study was conducted. A total of 96 CHF patients ad-
mitted to the Second Department of Cardiology, Second People’ s Hospital of Kashgar, from June 2022 to December 2023
were selected as the research subjects and divided into three groups using a random number table: the dapagliflozin group (n=
32), the canagliflozin group (n=32), and the control group (n=32). All patients received conventional basic treatment for heart
failure. Additionally, the dapagliflozin group was treated with dapagliflozin, the canagliflozin group with canagliflozin, and the
control group without any extra medication. All patients were followed up after 3 months of continuous treatment. Observa-
tions included cardiac function-related indicators[ left ventricular ejection fraction (LVEF), left ventricular mass index (LVMI),

left ventricular remodeling index (LVRI)], heart failure-related serological markers [ plasma brain natriuretic peptide (BNP),
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N-terminal pro-brain natriuretic peptide (NT-proBNP) ], ventricular remodeling-related indicators| cystatin C (CysC), fibroblast
growth factor 23 (FGF23), matrix metalloproteinase 9 (MMP-9) ], inflammatory factors| C-reactive protein (CRP), interleukin-
6 (IL-6), tumor necrosis factor-a (TNF-) |, renal function indicators[ serum creatinine (SCr), blood urea nitrogen (BUN), glo-
merular filtration rate (GFR) ], and drug-related adverse reactions. Results ~ After treatment, the LVEF, LVRI, and GFR of the
three groups were higher than before treatment, while the levels of LVMI, BNP, NT-proBNP, CysC, FGF23, MMP-9, SCr, and
BUN was lower. The changes in cardiac function indicators, heart failure-related serological markers, ventricular remodeling-
related indicators, and renal function indicators in the dapagliflozin and canagliflozin groups were greater than those in the
control group (F/P=13.740/<0.001, 6.415/0.002, 8.520/<0.001, 12.184/<0.001, 15.945/<0.001, 14.927/<0.001, 12.330/<0.001,
8.755/<0.001, 20.388/<0.001, 12.055/<0.001, 10.196/<0.001), but there was no statistically significant difference between the
dapagliflozin and canagliflozin groups (P>0.05). After treatment, the serum levels of CRP, IL-6, and TNF-a in the three groups
were lower than before treatment, but there was no statistically significant difference between the groups (F/P=0.101/0.904, 1.
449/0.442, 0.021/0.979). There were no statistically significant differences in the incidence of adverse events among the three
groups (X°/P=0.571/0.751). Conclusion Both dapagliflozin and canagliflozin combined with SGLT2 inhibitors on top of
basic treatment can effectively improve cardiac and renal function in CHF patients, significantly reduce inflammation levels,
heart failure-related serological markers, and the degree of ventricular remodeling. The combined use of different types of
SGLT?2 inhibitors shows high clinical safety and may have significant clinical application value for improving long-term prog-
nosis in CHF patients.

[ Key words]  Chronic heart failure; Sodium glucose co-transporter 2 inhibitor; Cardiac function; Renal function, Ther-

apeutic effect; Safety
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1.1 IR R $EE 2022 4F 6 H—2023 4F 12 AW
FEHBIX S — N R B= Be O 45 N B 9 IX 23R 1Y CHF
B 110 BIVE ISR G, AL 96 G it
BEDLEC T 2L M IRAK I 2 (n=32) . FAK HI ¥4
(n=32) FIXTBELH (n=32),3 4B EVED AER A%
TR E R, WA S OB PR L 1 B NYHA
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Tab.1 Comparison of clinical data of CHF patients in the control group, dapagliflozin group, and canagliflozin group

Ui H XA (n=32) IS EH (n=32) FAkFE 4 (n=32) FX* i PE
B[ H(%) ] 21(65.63) 19(59.38) 20(62.50) 0.267 0.875
AEIE (225, ) 52.63+4.10 54.06+4.08 53.41%3.74 1.048 0.355
TR (s, 4F) 6.09+1.09 6.56=1.11 6.34x1.36 1.242 0.294
WS [ (%) ] 22(68.75) 21(65.63) 19(59.38) 0.638 0.727
HIFREIMEF(%) ] 16(50.00) 14(43.75) 15(46.88) 0.251 0.882
BIHERAE B (%) ] 13(40.63) 10(31.25) 11(34.38) 0.638 0.727
NYHA 534 [ #1( %) ] % 17(53.13) 17(53.13) 18(56.25) 0.257 0.992

& 11(34.37) 10(31.25) 10(31.25)
V4 4(12.50) 5(15.62) 4(12.50)
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1.2 JREIESERRE (1) I ABRME: OB E L8 SO
SERA HAF A TR E CHF fIGRIZWibR " @8 %
FEAE T JEOK e ] BT 52 PR X 258 o S g R PR EEAARAE:
QBF AL EIRIER , BRI A HEATIRYT S5 B
SEARFRIORIN s DNYHA S350 T~ IV (2) HERR
brife : OB IFILCNE ; @& IF 20 T 20 O WL L
O RS s BRTE A AR ik O W AR B 32 AHOGIRYT
@B IV s ORI 2, ToIE BL AR T b
Vio (3)BtbriE: (1) B v a4 Rt @
ST A NEOR B4R I R BUR BT A

L3 SRITOriE 3 HLBE B4 T M BRGR 3 K A
AR, B2 AR BEL Tt 70 B 5 T 3R 45 il 40 o ) 2 1 o
i, [R5 IR 258 S AR TT 28 NR 25 . k4851
VAL R TE MR b 25 T IBA% 51 R (B 307 ) i i 24
AT, 10 mg/ F)5 mg/ IR H R, B H 1 IR, Re8
F 1 RS PR35 10 mg/ WK, B H 1R, RA&SS
AR FH MR B2 T R8I0 7 (AL AR Tl A
B2 RHE A BRA ], 100 mg/ ) 100 mg/ WK FAR & H
1K, M IREHRE AN G T HAL W07 . 3 4
LAY 3 A

1.4 WEHRIR S )ik

141 OIIREAHSCHE R 203 TR 7T AR T i i
EPQI 7C OB AP AR R GE (ff 22 25 KA T
AT M BE AT A DS R A, D REE LD E
5%k (left ventricular ejection fraction, LVEF) e 11
b TR AL O = 0T 1 8 81 (left ventricular mass index,
LVMI) 1 A2 0> %8 85 44 48 U (left ventricular remodeling
index, LVRI) ., JLH LVMI = Z2 .0 % Jfi B/ 0k % 1
B LVRI =76 0 5 i/ 2O 3 AT SR A A
1.4.2 D) AHOC LG “E A8 bR 200 TR 97 Hi Bk
I7 5 R AR S8 25 MR R DK UM 3 ml, 2500 B8 BRI AU
i Atellica 42 F 8l AR AL S 0 HT AL (P 1] 7 B2 97 &
A BR S W) ) B e A5 3 0 00 AR I3 i A ik
( brain natriuretic peptide, BNP) N 3t 5 £} B 5 4% ( N-
terminal pro-brain natriuretic peptide, NT-proBNP ) %]
KF

143 OEEAF IR bR 200 TR YT T SR T R 8
Ik T EEG B P2 W B 3 D I 5 BRI ZR C ( Cystatin C,
CysC) JEF 4 it AE 1 [H -+ 23 (fibroblast growth factor
23, FGF23 ). J& Wt & & & 11 M 9 ( mauix
metalloproteinase 9, MMP-9) i 7K~ {55 & 2 501 4
it B A RO BRZY R (5395 . RFS485) | g7
A PR BR A W (8845 Z2Y-E62119H) At at
SRPRHATBR 2 7] (5145 . P14780) .

La.4  RIEH TR 2350 T8 97 SR 7 ) 8
I R 28 W BRI 0 22 1l 35 Y C S R 1 ( C-reactive pro-
tein, CRP) 44T & 6 (interleukin-6, IL-6) ¥ i Ji ¥R 56
A F o( tumor necrosis factor oo, TNF-a) B 7K, 5
ay AL (Rl WA RA A (15
ab260058 .ab178013 ,ab181421) ,

1.4.5  BEINRETE bR : 200 TIRYT AT AT R i BS-
1000M 4 [ Bl A A I AT (BRI B 2B 4 B2 7 W 5 M
Oy A R 2\ ) I B E I b UL R serum
creatinine, SCr) . JK & % ( blood urea nitrogen, BUN)
B /INER 31 12 % ( glomerular filtration rate, GFR) A% 7K F
A

1.4.6  ZHWHH A BBV IC I LB 4 1R T
STR] Y BEAY 245 W0 AH A B RN & A A O, 0 47 R B I
g IHAERER 0 AR k=5,

L5 GeiteEdrik SRHAD SPSS 27.0 Fixt B i1 4
Wrgeit. faIESa MR R vas 8, 24
] L AR ANOVA K56, V697 i bG48 R T BE X A
A ¢ K3y THECTORH R (% ) R, 1A LR
X K3, P<0.05 N 225 BATGE 41 3,

2 #F R

2.1 DIIREAHSRIRARILEL  VRJTRT 3 485 LVEF,
LVMI J LVRI B Z R E G4 L (P>0.05) , 5
IAIFRTHLAES 1697 3 AR 3 41834 LVEF Al LVRI 3
Thim JLVMI BIREAIG, ELIAAE 91 e 20 R A 51 e 2 50 5
LVEF \LVRI [ LVMI 22 b i B2 3 R F X B4 (P <
0.05) fHIE A% F ¥ 4 R A% 5 ¥ 4 2 A IR 9T IS
LVEF \LVMI }2 LVRI K-V [ #%, 22 5% TG it 8 X
(P>0.05), W2,

K2 XIRYL GAMI AL AR SN CHEF B O I REA

AR HED  (3ss)
Tab.2 Comparison of heart function related indicators among CHF
patients in the control group, dapagliflozin group, and

canagliflozin group

M5l s 7] LVEF( %) LVMI(g/m?®)  LVRI(g/ml)
popiekiel JRITHT 38.49+2.67 131.17+11(089+0.09
(n=32) BITIE  41.35£3.16 121.35+5.8303+0.40
ARSI JRYTET 38.01+3.93 130.51+9.8187+0.08
(n=32) JRITIE  46.20£4.54 115.82+8.3010+0.09
FAEFNGA IRITHT 39.03x3.11 129.00+ 10(586+0.06
(n=32) I/ 46.26+5.01 114.83+9.0610+0.11
/P X AL A 4.193/<0.001  4.645/<0.001  8.104/<0.001

v/ Pk NE  6.153/<0.001
/P RHEINGFA N 7.110/<0.001
F/PIBIFJG4HmEME  13.740/<0.001

6.858/<0.001 11.798/<0.001
5.722/<0.001 10.359/<0.001
6.415/ 0.002 8.520/<0.001
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2.2 D JIEEMARSC MG SF R AR LB VRT3 41
F LT BNP NT-proBNP /K- b 822 R LG 12475
X (P>0.05) ;3697 3 I~ H G 3 B L BNP NT-
proBNP BUATT R BIREAR, FLIkAR 52 R A% 51 ¥ 2
B MG BNP  NT-proBNP A5 i B 15 7%t R 2H 8
FH(P<0.05) , {HIk kg H G A% 5 2H 2 2 A] b s
RG2S E XL (P>0.05) , WK 3,

R3 OXHHRAL AL RS S AL CHF 850 T 52 iR A1
KMFE AR ILEL  (x2s)

Tab.3  Comparison of serum indicators related to heart failure
among CHF patients in the control group, dapagliflozin
group, and canagliflozin group

45 Fi fi] BNP(ug/L) NT-proBNP ( pg/ml)

X iR 4H JRITHT 4.56x1.11 780.68+95.84

(n=32) bEtid e 2.97+0.57 664.32+66.90

by i<y 7IREFE| VRITHT 4.62+1.13 735.16+80.67

(n=32) RITIE 2.46+0.43 509.75+90.07

R E2RE e JRITHT 4.69%1.15 776.85+121.10

(n=32) BT R 2.32+0.62 518.98+86.53

t/P X} B2 N AE 6.614/<0.001 9.312/<0.001
t/ P kA& S N AE 5.858/<0.001 9.317/<0.001
t/P FAEH A G 6.576/<0.001 8.318/<0.001
F/P 39T R 4R 12.184/<0.001 15.945/<0.001

2.3 DEHEMAACIEAR LR JRITHT 3 4L E M
CysC . FGF23 il MMP-9 /K-l 22 ¥ R G it 2 X
(P>0.05) ;7897 3 M HJG 3 AL E T CysC,
FGF23 Fll MMP-9 /K-8 3497 R B4 R A%, H k4% 511
2 RSS2 BB BRI B 1 O T % IR B 3 (P<
0.05) (HIKkE 4 RAG SNG4 2 4] L 25 7 0
Giitafm L(P>0.05) , L 4,

24 RYEFFARFIE 1RI7HT 3 A MY CRP,
IL-6 Al TNF-a 7K ¥ [ #8222 S B o 48 it 2% 1 (P>
0.05) ;7897 3 ™ H 5 3 AL i CRP 1L-6 Fl TNF-
o KRR T AR, R ] A 22 R G % B
(P>0.05), L35,

RS5 MIRA KINFH RS CHF 5 R 7K

SFEELEE (xs)
Tab.5 Comparison of inflammatory factor levels among CHF pa-
tients in the control group, dapagliflozin group, and cana-

gliflozin group

4 5 BffE]  CRP(mg/L) IL-6(ng/L)  TNF-a(pg/L)
XT 2 VRITHT 4.25+1.27 4.68+1.17 3.53+1.03
(n=32) WWITE  2.52+0.73 2.39+0.85 2.05+0.58
IKKE G IRITHT 4.14£1.31 4.34+1.02 3.21+1.02
(n=32) WBITIE 2.59+0.60 2.14£0.78  2.0320.66
RAEFIE JBITHT 4.291.11 4.51£1.17 3.33x1.01
(n=32) BITIR 2.57£0.82 2.43£0.60  2.02+0.65
t/P X FRZH N AE 4.899/<0.001 10.199/<0.001  5.019/<0.001

/P kKNG A 4.973/<0.001
/P RHAIESLINE 6.506/<0.001
F/PIRyFfa#EE  0.101/ 0.904

14.279/<0.001  5.560/<0.001
13.230/<0.001  6.179/<0.001
1.449/ 0.442 0.021/ 0.979

2.5 BFIREFEbRILES  IRYTHT 3 A1 SCr BUN Fl
GFR KV 2 H ) G024 78 L (P>0.05) 5 i377 3
MNAJGE 3 4 #% SCr Fl BUN 7K F-3816 7 Hi 24 A
GFR Y7, Hoaka& 51 2l | 4% 51 v 4 B 3 SCre Al
BUN 7K - FARME BE K2 GFR Tl i i J 441 K %o HR 4
#H(P<0.05) , [HIkM B4 20 A8 514 20 2 4 1) o 85
ZFTHIFE L (P>0.05) , L% 6,

R o XTHRYL GAKE I RARSR AL CHF 85 8 B T hE
FEPRILEL  (is)

R4 XA GARINGAL RARSNG AL CHF B O R EA Tab.6  Comparison of renal function indicators among CHF
HIARPR AL (axs) patients in the control group, dapagliflozin group, and
Tab.4 Comparison of ventricular remodeling related indicators a- canagliflozin group
mong CHF patients in the control group, dapagliflozin CFR
group, and canagliflozin group i ] SCr BUN [ml - min~" -
- ( pmol/L) (mmol/L) i
45 WHE CysC(mg/L)  FGF23(pg/L) MMP-9(mg/L) 1.73m™2) |
XT R 2 JRITHT 2.53+0.48 569.41+54.71  205.53+28.54 papitekiel VRITRT 230.15+£34.78  11.79+2.64 50.20+9.50
(n=32) BITE 2.10£0.16 421.46249.67  172.34£28.60 (n=32) VRITIE 179.50+32.26 9.35+1.34 64.75+5.32
KKEHIEA WBITHT 2.49£0.60 557.70+59.69  195.98+42.13 M S BRI 243.09+29.02  12.22+2.79 50.21+9.48
(n=32) WA 1.93x0.24 373.53£32.16  143.92+29.31 (n=32) WWITIE 129.43+17.97 7.74+1.35 70.76+4.59
FHEIIGA BITRT 2.66+0.64 565.59+70.09  197.20+40.35 RN JRYTHT 229.78+29.30  12.69+2.64 47.62+7.38
(n=32) WITE 1.8320.20 383.62+38.32  146.73+31.82 (n=32) WBITIE  127.87+16.72 8.05+1.48 69.8927.06
/P X HREH A 6.524/<0.001  7.069/<0.001  6.244/<0.001 /P X IR N {E 5.427/<0.001  4.599/<0.001  6.504/<0.001
/P IEKES S NAE  4.966/<0.001 10.079/<0.001 10.363/<0.001 /P IEKEINEH N 21.913/<0.001  8.345/<0.001 14.327/<0.001

/P FHINFHMNIE  5.615/<0.001  8.977/<0.001
F/PIRIFIGHIAME  14.927/<0.001 12.330/<0.001

9.723/<0.001
8.755/<0.001

t/P RHYIE MNE 18.008/<0.001  8.980/<0.001
F/PIBYF)G4HMEIME  20.388/<0.001 12.055/<0.001

13.161/<0.001
10.196/<0.001
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2.6 YA RN FLEE 3R 0 )ik A% 21 v 4
BB ZIYIARA R KA 12.50% , 5 R A6 51

HH 15.63% KT RELLHY 9.38% Lbds, 410 2 5% K51t
R (X*=0.571,P=0.751) , W#* 7,
3 4 i

L O I A5 098 1) 0 R AR A T R K
R B IS PR AR S 1) CHEF JRO SR AR R 2 4h
TR, HETRGG CHF B35 5 254 B AR Fh
Rl (NAEH 25 & B E IS, TRk,
ZIRAEAS LI R 58 4 55 UE T SGLT2 1 il 771 #E ek
S 2 AU PR BB I R TRDRE AT B O DI fE
P ORI R TS A AR S i e Al RS 0
TEVR R R R SGLT2 Ml It & 4 1 M7 T R p
VEFR 0ot A8 PR30 1, R 312 7 ol 3 28 5 IR 301 )
2 O ER AT T TR I B I R R R AN
H AT, K TRA8 515 [ 2 Fl SGLT2 #ifilFI7E CHF [
V) P A% 1) ORI 1 /0, DR b ek e S S B0 DT
RAR TN SEKEFIGHE CHF B i v I E X Tk
KT A b B PR 2 ) BT — S IR L

LVEF J& Bt CHF B & O YR i 248 bR 2
— 3 R O B B RO A D e S 80U W
LVMI LVRI %5 &4845 , BEMS T 42 M b 2 e £8 5.0 1)
RERCAE™ o R T M A O HR B5 AF, BNP | NT-proBNP
5 NI 36 b EL B UE A 22 W10 7 32 58 B PP Ad e
FRRE N EZ Y FhREY ' AR, B N
FHRASFNE Sk A% 515 1) CHEF B I6 Y7 )5 LVEF Al
LVRI ¥ 5. % 75, LVMI 1L i% BNP  NT-proBNP J i
ERRAL, HAODIREH S 46 AR St T v An 2 i A2 4k
WK T AR SGLT2 Ml 57 i i 5 2 4L
)X bE I 18 3 22 57, B/ 3R 4 9104 TR A 51 e 28 )
AR CHF B3 O IIRE, SGLT2 #i 7¥) v] it i
e a) 5T oA K 6 HE I | 5 DR T A B TR AR ek
CHF & 0IIRE, BRAEWFE AR /R, 1546 5104 vl 3 1
KRB BRI PRAE F 0t 83O W I 3 30 0 2% 42 ik
O LB I P 3 | T A 204 T R e 3 i 28 RUPIL 4
#E CHF g oohgetsk g,

R Tl fERE CHF A5 SR B 75 5, it

— IR NE R T RGN CHF = E R, BEAEAF
PR, TL-6 \ TNF-o S5 R PE PR 2 I o R 3 1048 PN 2
5 A R B IR ARG CHEF JR O 2 I 1
T Rl 3% WS M ik 2 —1 ) AW & B
N SGLT2 fskil57 A4 2 40 CHF 34 1fiLiE CRP IL-6 A1l
TNF-o 7K BGYT B34 0 2 R, (H 2 2100 LA 22 5
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Tab.7 Comparison of drug-related adverse reactions among CHF patients in the control group, dapagliflozin group, and canagliflozin group
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