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Abstract

Objective: To investigate the effects of Dapagliflozin on liver fat content and liver function-related
indicators in patients with type 2 diabetes mellitus (T2DM) and Metabolic dysfunction-associated
fatty liver disease (MAFLD) who have a body mass index (BMI) = 24 kg/m2. Methods: A total of 108
hospitalized T2DM patients with BMI = 24 kg/m? were retrospectively enrolled from the Depart-
ment of Endocrinology, Anqing First People’s Hospital, between July 1, 2022, and June 30, 2023. Pa-
tients were divided into two groups according to whether Dapagliflozin (10 mg/day) was added to
their conventional glucose-lowering regimen: the control group (n = 54, conventional therapy) and
the study group (n = 54, conventional therapy plus Dapagliflozin). The following parameters were
collected and compared at baseline and after 6 months of treatment: body weight, BMI, fasting
plasma glucose (FPG), 2-hour postprandial glucose (2hPG), glycated hemoglobin (HbA1c), alanine
aminotransferase (ALT), aspartate aminotransferase (AST), gamma-glutamyl transferase (GGT), to-
tal cholesterol (TC), triglycerides (TG), high-density lipoprotein cholesterol (HDL-C), low-density
lipoprotein cholesterol (LDL-C), and liver fat indices (assessed using the Fatty Liver Index, FLI, and
the Hepatic Steatosis Index, HSI). Results: After 6 months, compared with the control group, the
study group showed significant reductions in FPG, 2hPG, HbA1c, body weight, and BMI. Regarding
MAFLD-related indicators, the study group exhibited significantly lower levels of ALT, AST, GGT, and
TG, along with a significant increase in HDL-C (P < 0.05). Furthermore, the FLI and HSI indices in the
study group decreased significantly compared to both baseline and the control group (P < 0.05). The
control group showed a trend toward improvement in liver function and fatty liver indices, but the
changes were not statistically significant (P > 0.05). Conclusion: The addition of Dapagliflozin to
conventional glucose-lowering therapy effectively improves glycemic control, body weight, and li-
pid profiles in overweight/obese T2DM patients. It also significantly reduces liver fat content and
improves liver function, demonstrating a beneficial effect on comorbid MAFLD.
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1. 5|8

2 R PRI (T2DM) AT AR 51 I 107 16 5 (MAFLD) & 3 b 5 AH 47 AR 50 o) B A 4 e
(1], [R]85 A BEEL Al R 8 2K Pt[2] . IRk, MAFLD CRECAAER S WIS [3]-[5], 78
T2DM A B A I HRO R ik 50%~70% [6] [7]. B AL T2DM &9 MAFLD HU#% 0 G K 2K [8], 14
FEIFEU(BMI) > 24 kg/m? [ BB R A AR 45 A AE B AR S BT 451455 F XU, S 2 384 n 9]

T2DM £ I MAFLD &35 GRS B EIG R AR PRAR . 1 TP Rhscmi Al B, B A Ak T s
JREEE . SRIEFI AL PR 2R, N Tk R AR AR DG B D 1 T 2 (MASH) FFEAF4E 4L A
ZARTA R RE[10],  [FIRHZILRRRS W E— B N 70 A M E IE SRS B AR fdm 1. BHar, I
RIGTT EE LAY FAR . RS ELEE B HONF[12], Br= G868 i i b 2 i) A0 Ak 22 ok
(A 25 TEAGHG e —FhEN - &R b Rl #4512 22 1 2 (SGLT2)HMIF, BR 7 WIRA A PR R A, T 5T
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BRI BAT YRR AR E AU i 0 50 i I S5 2 T R AR 13, AEL SR A 5% L e T IR T A 45 3 A ¢
AE AR LD o AT ST B AR [ U 04T, BRI IA RS B4 o0s B EE/IE I T2DM S8 JFIE T i AR S48 b e
FEDIREMIFE, Nl PR FH 2538 12 5 1 hi -

2. AREFZE
2.1. HFRMR

AIEHL 2022 47 H 1 H % 2023 4 6 H 30 HIEZE LR — NREBEN /W FEMERL ) T2DM #3 .
PINBRE: FFE ChE 2 BUBEIRE DA TR #2024 SERR)) [14]1H) T2DM i2WbriE; F6% 18~65 &; fAEH 15
$(BMI)>24 kg/m?; #EFE K SRR IRIIAT, BT IIAE R W (ALT/AST FHi); IR RIe R, HEEVsR ) >
6 MH . HEBRbrE: AR REREF A PR RR . B B e R 25 B) s RO
Jili. B IhReAN S, EORBUMFLI Lo X SGLT2 $dIFE G BEVIIAI U e B R AR A .

AN 108 B, ¥4 108 Bl g ARAE BN LA ZRIE S WA STHRZH (n = 54): B2 MERER
JrC —H XN, RS . DPP-4 fMHI7%E) . WFA4(n = 54): 2% MERNAT LR B, AR5
(BRI E, 10 mg, FH—).

22. ARFE

MELFERR: WA B8 N GEZ)MIGRTT 6 NMH G LU N8 —MRBRk: FEe. MEal. BEIR%
g, RUHERS: fKE. BMI. FPG. 2hPG. HbAlc; ATIhfETEFr: ALT. AST. GGT; IfFEks: TC.
TG. HDL-C. LDL-C.

REWG AT Te 5. AR ATHEH(FLI) [15]: FLI= ("% x In(TG)+0.139 x BMI+0.718 x In(GGT) +0.053
x JEEFE — 15.745) / (1 + %% x In(TG) + 0.139 x BMI + 0.718 x In(GGT) + 0.053 x JEFE — 15.745) x 100
FLI < 30 "] HEBRAG W HF, FLI > 60 a2 Wifii i At

FF AR S Z0(HST) [16]: HSI=8 x (ALT/AST b {H) + BMI (+2, & 4otk: +2, W9 /emiiRm). HSI
<30 " fEf: MAFLD, HSI> 36 #]i2 W MAFLD.

2.3. GitER*E

KH SPSS 26.0 AT G T THEERILAR £ s)Fow, AW HBCRARCH ¢ #656, 2H [ EhieR
FAMSEREAR ¢ 8550 TR RILLR (%)FRoR, KA 2% . RAZHLHERIAS IR ERAEFRE. PLP<
0.05 NEFA LR .
3. BR
3.1. BB ELIFE R A MERER

YRR L E T, B 32 0, Lotk 22 #l; PRI N(52.4 8.1 % s “FIINEIRIEIEFE (6.8 +3.5)%,
WERA A, B 29 61, Lok 25 6 PR N(51.8 £9.2)%; “FIIBEIRIGIRIEN(T.2 £ 4. 1)4FE. W
HEFEFEE . Ml BRI SRELTR F gt = £ %P> 0.05), BAFLHE.

Table 1. Comparison of baseline glucose-lowering medications between the two groups [n (%)]

= 1. MEREELEREAMER BN (%)

2 X R (n = 54) WA (n = 54) P
ZHXUIR 48(88.9%) 46 (85.2%) 0.782
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o~ HEEF B 1) 711 10 (18.5%) 12 (22.2%)
TR A 18 (33.3%) 15 (27.8%)
IR 8 (14.8%) 6 (11.1%)
DPP-4 i 51 22 (40.7%) 20 (37.0%)
TZDs 4 (7.4%) 3 (5.6%)
GLP-1 SZAE BB 6 (11.1%) 5(9.3%)
JoR & 2 26 (48.1%) 24 (44.4%)

0.814
0.674
0.777
0.841
1.000
1.000
0.843

PIZEL B AR S 2RI (8 PR FERE 20 MR S R LU I 1. PR ALAE 8 SR B 25 W i) (66 P B B3 E e it

2R (P> 0.05),
3.2. MEBEATRIRRIBIEFRLE
RITHT, PR AT HRAR C R Z 7(P>0.05). 097 6 MHJE, WALEEN FPG.

2hPG. HbAlc

PIBORITRT B2 NP < 0.05). HFFT4L 8 (AR BMI BATT BTS2 RBE(P < 0.05), X & 2144 & Al
BMI [ B, ELESG 124 L (P>0.05). SXIRAMEL, HFR41IEI7 5 FPG. 2hPG. HbAlc. 1A & BMI
B FFK(P < 0.05), W& 2.
Table 2. Comparison of metabolic indicators between two groups before and after treatment
= 2. MABEIATTRT R ISHEARELIR
ZH fik ) 1R 5 (kg) BMI (kg/m?) FPG (mmol/L)  2hPG (mmol/L) HbAlc (%)
X R AH YRITHT 78.5+6.2 278+15 98+1.5 142+2.1 89+1.2
(n=54) BTG 77.1+6.5 27.4+1.6 85+1.1 123+1.8 7.8+£0.9
BT YRITHT 79.1£7.0 28.1+1.7 102+1.7 146423 9.1+14
(n=54) BITE 743 +6.8% 26.3 £ 1.5% 7.6+ 1.0* 10.9 £ 1.5% 7.1 +£0.8%
t/P SRR (GRITRTR) 1.892/0.064 1.754/0.085 4.236/<0.001 3.986/<0.001 4.512/<0.001
t/P WA GRITRTR) 5.621/<0.001 6.324/<0.001 8.154/<0.001 7.632/<0.001 7.318/<0.001

H: SRAGITHTHR, P <0.05; SxRARITEHE, *P<0.05.

3.3. FWEBERTTRIERTThAE R M AE4EFRELER

YRIT R, PIAATIORE M M AR FRAR TG i 3 22 F(P > 0.05) . JAIT I, it HRZHL A I0AT Th&E S M AE 48 hR(ALT.
AST. GGT. TC. TG. LDL-C. HDL-C)¥J%URJ7 i G AP > 0.05). BFFHIAIT /S ALT. AST.
GGT. TC. TG &3 FF, HDL-C &#E T (P <0.05); AR, FARHAESRE ALT. AST. GGT.

TG F1 HDL-C J5 [ & E 8 T % B 4H(P < 0.05), W% 3.

Table 3. Comparison of hepatic function and lipid profiles between two groups before and after treatment

3. MEREIGTTRIEAT IRE R MBS HEAREL AL

2H 5 I A ALT (IU/L) AST (IU/L) GGT (IU/L)
X 2 YRIT T 485+152 423+12.6 523+18.7
(n=54) RIT R 45.1+13.8 40.1+114 498 +17.2
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el BITH 50.2+16.8 448 +142 55.1 £20.1

(n=54) BIT R 35.6 +12.3% 32.5+8.7* 40.2 £ 14.3*

/P XA GEITATE) 1.211/0.231 0.935/0.354 0.945/0.349

/P RAGRITHTE) 6.128/<0.001 5.462/<0.001 5.874/<0.001

253 I 1] TC (mmol/L) TG (mmol/L) LDL-C (mmol/L) HDL-C (mmol/L)

X REZH 1BITHT 4.92 +0.95 2.65+0.81 3.01 £0.72 1.05+0.21
(n=54) BTG 4.85+0.88 248 £0.75 2.98 +0.68 1.08 +0.19
el 1BITHT 5.08+1.02 2.71£0.88 3.12+£0.78 1.03 +0.23
(n=54) RIT R 476 +0.82 1.92 +0.62% 3.18£0.70 1.19 £ 0.20%*
t/P SHWRHGRITRIG) 0.842/0.404 1.592/0.117 0.512/0.611 -1.021/0.312
/P I RAGHRITHIG) 3.245/0.002 6.742/<0.001 -1.125/0.266 —4.875/<0.001

E: SHEARITETER, P<0.05; S5XRARITEIE, *P<0.05,

3.4. BEBE BRGNS MR

VEITHT, PRZLAY FLI A1 HSI F850E B 22 (P>0.05). 6I7 )5, XTHRZHA FLI Al HSI BSH R [%, {H
TGt = . W4 FLI A HSI FE 3BT G E BRK, 5iRI7ar R AR T e, =556

BEGHEE (P <0.01), W4,

Table 4. Comparison of fatty liver indices between two groups before and after treatment

4. MBREIRTTAIEAEMATERELE

20531 B[] HSI
R YRITHT 72.8+10.5 42.6+4.8
(n=54) wIT R 70.9 +10.1 419+4.5
el YRITHT 73.1+11.2 429+5.1
(n=54) RIT G 62.3 +9.8% 382+4.1%
/P IR (EITHTE) 1.423/0.160 1.128/0.264
/P WEFH(RITRTR) 6.827/<0.001 5.934/<0.001

E: SEARITETER, P<0.05; SXRARITEIE, *P<0.05,

3.5. BARFVEIRIG Z AT AEEFRR Y % E L E A5 4T

HEBRAN A SRR R e, BB RS S AR, BRATEAT T 2 BRI D&
T BLE JRARPRIATT 6 AN H G MRE A NRARE, DUAIT /M HEFTEE =1, XA =0)yhEEFL
i, IR L s P R G E e AR BN

[FH A as R IR, EEE AR SR Y IR 5, IR 81 (B T A A e AR
BMI. FPG. 2hPG. HbAlc. ALT. AST. GGT. TG. FLI X HSI & Z (%, LAK HDL-C &3 THm gk
SERZIE PR ZR(P < 0.05) 0 IXIFSE T A% F1l 150 68 B /AR T2DM i3 AR AN ISR 25, ANl T oAb 7 55t
BERIRIT TS, WK 5,
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Table 5. Multiple linear regression analysis of the effects of dapagliflozin on metabolic and hepatic indices

= 5. KRGS R AT AR IR RS A0 2 EL L RIVA D

R AFF(A) B &L 95% CI P1E
1A HE (kg) -2.91 (-4.55,-1.27) 0.001
BMI (kg/m?) -1.05 (-1.57,-0.53) <0.001
FPG (mmol/L) -0.82 (-1.23,-0.41) <0.001
2hPG (mmol/L) -1.38 (-1.95,-0.81) <0.001
HbAlc (%) -0.71 (-1.03,-0.39) <0.001
ALT (IU/L) -8.40 (-11.55,-5.25) <0.001
AST (IU/L) —6.55 (-9.25,-3.85) <0.001
GGT (IU/L) -8.12 (—11.60, —4.64) <0.001
TG (mmol/L) -0.46 (—0.69, —0.23) <0.001
HDL-C (mmol/L) 0.09 (0.03,0.15) 0.006
FLI ~7.68 (—10.75, -4.61) <0.001
HSI -3.08 (—4.33,-1.83) <0.001

3.6. MREBERSETIRIREE 2 E AR AEIEAREE R

ik — PR A% B0 R FE AR IR 08 2 75 e I TR B N 1%, AW ORI U B E AT 6
A H G N IR R >5%7 AT : R N E <5%ZH(n=26)F1FH FF >5%H(n=28). K
PRAELIANYE 7 11 J5 JFF 2 e S g 107 A4 25 ) A2 A (A B -

GER IR, WAEFELE AALT. AAST. AGGT. AFLI K AHSI J5Hi¥RBUH BB @S, Rk
R BN HFIE LA SGEER . RE TR > S%AL0E LR SR bR i CGE IR B L 0E TR N < 5%, {2
Mz F BTG = (P> 0.05), L3 6.

Table 6. Comparison of liver parameters stratified by magnitude of weight reduction

6. MRABFIRAETIHRE D EHORFBEEARELE

fatrAg il RE T <5% (n=26) RE FFE > 5% (n=28) P1H
AALT (IU/L) -102+6.5 -12.8+7.1 0.142
AAST (IU/L) —8.5+5.3 -10.1+6.2 0.281
AGGT (IU/L) —9.8+74 -123+8.0 0.215
AFLI ~7.6+52 —94+58 0.189
AHSI -35+2.1 -42+24 0.223
4. 1ig

Bt A ERAR U PR 140 H 25 IN 2, T2DM 5 MAFLD L (115 AR B L B KPRAR, P A7
ACIERFHEZR F 2 4L . FHEALR Bt e, B 2 4R TH 0 IS 5 5 M AR PR e A RS o A 97 5 3K
THUERIT A, HEE KRR IEAE, HACRAEERZIR. Dk, SRR EA 2 EAH R 1 ERE 254
(4n SGLT2 fMHIF) % N BIFFIE GRS E R, X TR & i 7 5 HoA BT & s

A FLIR TR, EH G T 7 i isAg 51, R A o2l B/ T2DM B 11
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B, JEr R EAE PR E N IE, ax 5 SGLT2 il 5510 A i « i 8 22 07 FERiAL il A 2% 5L 25 R N[ 17]
FRF. FOCHEFL[18]FBH, SGLT2 il A= s B AR AR R W IE AR A 3, X AT R8N Ja 8050 i E
JEWTUTAR B 5E T O AR I at . Bb b, ABFARLE Rk Bon, B FLALAE IR AR 51 G 2 (0 T i
FEFR(ALT. AST. GGT)f5F) 5% M3% . Shao Z5[19]WF 7t 4% B R4 SGLT2 #7367 1 £ T2DM H
H ALT KPERISEE, FRIRIEIE 5.0U/L, HIEL ALT KPR . RN, 28515 53 P
T I TG K FHFHE T HDL-C /KF, 3% A I i i fig v A5 10 A BT 020 BT R R N - — M 60
TRE N IR 1 252 M [2017MIESE, SGLT2 IRV YT Refd o AR 1S, FLAE TN 1280 5 Sy B
o MERVEAE TR AE DT & B S A48, FLI M HSI fERF R ADAIT G B35 T, 98 J1Hb3oR B
(R DT R FE BEAS 3 7 52T g

LM HIE G MAFLD [T Be LS. (1) (2Rt &AW 5P a21]: @ RpEHR R 0 R R4
200~300 T-R#E[22], EEBARIEEM AN, QRFIEREDI[23]-[25]. (2) SRS AP e
R A T 2 o T 3 1 5 R U, el AR IR OB 2R . (3) T IEARM: A AMEEIN TG T
B A HDL-C T e sk 7 SGE IR B A IPE T o (4) TAHEAERT : R JRARE 5 A FI AT 58 2505 I IAE 26
T HL AR 3 TR A 2 ) AR A PT RE 2 T A 1) R A I IR A

v ERNR, ARFRYIEERER, ST BMI > 24 keg/m? #) 2 BUBE R R, 16 G Fead b
INFIEAR 5%, AMXEEE R JE, IRe 2 SR T Thee. AT MG, JFFIRAFIEARI & & . AR
AL IR T, AEAREEIR, P mEE A, 200, ATIEVERIBELX AT 7T 0 LASGIE .

E&WE

22 PR AR FRZE R UR S (AQWI2022004) o ASHIF T8 3R 1522 PR T 55— N RGEE B AR BEZS D o i (o ik
F: AQYY-YXLL-AQSWIW-202201).
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