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Effects of liraglutide on cardiovascular metabolism, left ventricular structure and function in NAFLD
patients with T2DM
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ABSTRACT OBJECTIVE To observe the effects of liraglutide on cardiovascular metabolism, left ventricular structure and
function of non-alcoholic fatty liver disease (NAFLD) patients with type 2 diabetes mellitus (T2DM). METHODS Totally 351
NAFLD patients with T2DM were enrolled retrospectively, who visited the Department of Endocrinology in our hospital from
January 2019 to December 2022. They were divided into control group (196 cases) and observation group (155 cases) according to
different treatment regimens. The control group received conventional standard treatment, and the observation group was
additionally given Liraglutide injection 0.6 mg/d subcutaneously once a day based on the control group, adjusted to 1.2 mg/d after 7
days. Both groups received regular treatment for more than 12 months. The propensity matching method was used to match the two
groups of patients at a ratio of 1:1. The cardiovascular metabolism indexes and cardiac ultrasound parameters were compared, and
the correlation between left ventricular structure, function parameters and cardiovascular metabolism indexes was analyzed.
RESULTS After propensity score matching, there was no significant difference in baseline clinical data between the two groups
(each 155 cases) before treatment (P>0.05). After 12 months of treatment, the waist circumference, weight, body mass index
(BMI), systolic blood pressure (SBP), fasting blood glucose (FBG), glycosylated hemoglobin (HbAlc) and triglyceride (TG) of
both groups, as well as the diastolic blood pressure (DBP), total cholesterol (TC) , uric acid (UA) and left ventricular mass
(LVM) of the observation group, exhibited a significant decrease compared to pre-treatment levels (P<C0.05). The high-density

lipoprotein  cholesterol (HDL-C) , estimated glomerular
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and the left ventricular ejection fraction (LVEF) in the observation group, were all significantly increased compared with before

treatment in the same group (P<C0.05). Moreover, the improvement of the above indicators (except for TG and SBP) in the

observation group was generally more significant than those in the control group (P<C0.05). The left ventricular structure and

functional parameters (LVM, LVEF, E/A ratio) of the two groups before and after treatment had varying degrees of correlation

with the patients’ waist circumference, body weight, BMI, SBP, FBG and HbAlc. Moreover, BMI (observation group: 8=
0.229, P=0.004) and SBP (control group: 8=0.240, P=0.004; observation group: B8 =0.226, P=0.007) were independent
influential factors for LVM of the patients. CONCLUSIONS Liraglutide combined with conventional standard treatment can

effectively control blood glucose in NAFLD patients with T2DM, reduce waist circumference, body weight and blood pressure,

improve blood lipid disorders, and protect their cardiac structure and function.
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glucose linked transporter 2, SGLT2) I il 71 Kz Jik & 2 &5
BRI 265 1 B Mg s ol il e S 25 D RE TR YT o SR
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fi I IR AR
FHRAL(n=196) WEEH (n=155) IR (n=155) WEA (n=155)
—Hekt
FERIM(P, P)) % 60.00(56.00,66.00) 58.00(53.00,64.00)° 59.00(55.00,65.00) 58.00(53.00,64.00)
/(%) 135(68.88) 114(73.55) 11(7161) 114(73.55)
TEH[M(P, Prg)Jfem 96.00(86.75,104.00) 98.00(90.00,105.00) 97.00(88.00,104.00) 98.00(90.00,105.00)
FRE[M(Ps, Pys)] kg 76.00(70.00,83.08) 79.30(72.05,86.45)° 77.00(72.00,84.65) 79.30(72.05,86.45)

)
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TETIM(Pss, P VB
SBP[M(Py5, Prs) JmmHg
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SRRt H‘TJ\
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HbALc[M(Pas, P:o)]/%
TC[M(Pys, Pys)]/(mmol/L)
TO[M(Pss, P)]/(mmol/L)
HDL-C[M(Pys, Pss)]/(mmol/L)
LDL-C[M(Ps,P:s)}/(mmollL)
ASTIM(Pss, P:s)]/(TUL)
ALT[M(Pss,Ps)J(TUL)
UA[M(Pys, Ps))/(pmol/LIL)
eGFR(x £ s)/[mL/(min* .73 m’)]
DI SH
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LVEF[M(Ps, P:s))/%
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28.72(26.80,31.17)

11.00(10.00,12.00)
135.50(121.00, 147.00)

83.00(75.00,92.00)

896(7.46,11.18)
8.50(7.46,1020)
484(391,5.85)
1.75(1.19,2.56)
1.09(093,1.29)
298(235,3.59)
19.75(14.80,29.85)
2147(17.70,27.34)
338.29(284.38,395.52)
88.17£33.85

170.01(14131,199.01)
63.00(60.00,66.00)
0.71(0.66,0.78)

(

29.07(27.39,31.40)°
11.00(10.00,12.00)

130.00(119.00,142.00)

81.00(74.00,89.50)

9.27(7.15,11.72)
8.70(740,10.15)
497(4.06,5.67)
1.81(1.34,2.76)
1.07(0.91,1.26)
3.08(2.54,3.58)
2135(15.80,2852)
20.80(17.10,25.63)
355.83(295.75,414.84)
91653227

168.97(145.76,191.23)
63.52(60.87,68.00)
0.75(0.67,0.84)°

28.84(27.21,31.19)
97.00(88.00,104.00)
135.00(120.00, 145.00)

83.00(75.00,92.00)

9.09(744,11.18)
8.40(746,10.08)
496(4.08,5.96)
1.70(1.17,2.56)
1.09(0.94,1.30)
3.03(243,3.63)
19.70(14.79,29.90)
21.23(17.74,2780)
344.50(298.10,395.62)
89.4634.27

170.75(141.59,197.36)
63.00(59.00,66.00)
0.71(0.66,0.79)

29.07(27.39,3140)
98.00(90.00,105.00)
130.00(119.00,142.00)

81.00(74.00,89.50)

927(7.15,11.72)
8.70(7.40,10.15)
497(4.06,5.67)
1.81(1.34,2.76)
1.07(091,1.26)
3.08(254,3.58)
2135(15.80,28.52)
20.80(17.10,25.63)
355.83(295.75,414.84)
91653227

168.97(145.76,191.23)
63.52(60.87,68.00)
0.75(0.67,084)
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T
@ﬁ[M(Pg,PE)]/Cm 91.00(82.00,98.00)* 600 88.00(80.00,95.00)¢ 10.00°
KEM(P P ke DOGOISS S0 960,650 1000
BMIM ( )] (kg/nt) 2684(23.77,30.75 ) 200 2562(23.54,27.60) 345
SBP[M(Ps, Py (mmHg 126.00(117.00,139.00)*  9.00  122.00(114.00,130.00)*  8.00°
DBP[M(Ps,Pss)]/(mmHg) 81.00(74.50,89.00) 200 78.0072.00,84.00)° 3000
S
FBG[M(Ps,Ps)]/(mmolL) 703(499,865) 206 6.06(4.64,857) 32
HbAL[M(Pys, Prs) )% 6.70(5.00,8.70)° 170 620(395,761) 250°
TC[M(Ps5, Ps)]/(mmol/L) 4.85(407,6.00) 0.11 423(3.18,5.16)* 0.74
TG[M(Pss,Ps5)}/(mmollL) 0.95(044,2.50)* 0.75 147(090,2.28)° 034
HDL-C[M(Pys, Pss))/(mmol/L) 118(1.01,1.33) =009 1.25(1.06,1.46)° —0.18
LDL-C[M(Pys, P:¢) 5 (x £ 5)]/(mmol/L) 3.07(2.54,3.56) —0.04 3041099 0.04

N90(16.18,3431 =320 2157(1546,3084)  —022
N3(1754,279%)  —110 2130(1745,875) =030
3300027823,39092) 2150 296.00(24850,35030) 5983
107.59(99.02,122.59) 1594

ASTIM(Ps,P5)](UL)
ALTIM(Ps, P} (UL)
UA[M(P.s, Prs)/(pumollL)
GFRM(Pss, Py} (mL/(min- 1.73m?)]  10323(91.18,11946)°  —13.77
UIEEHSH

LVMIM(Pys,Ps)]lg 16731(15108,18689) 344 15544(140.63,171.4) 1353

LVEF[M(Pxs,P:s))% 6407(61.00,6700)  —107  67.00(6400,7000) =348
EA HEM(Ps, Prs)] 078(072,080) =007 079(0.73,089) 0.04

a: 5 EAEYTHT L, P<<0.05;b: 5 A HAXS 4 hAs, P<<0.05,
VRIT TG 2R ARE = IR 07 R F8 bR P38 (2 h 7 () — RIA13A Y7 5 1%
FePREIE (P AAE) o
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IEAHK (P<<0.05) , AL fE 5 1) LVEF 5 L [ A
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(P<0.05) . {RI7 12 H G, M4l 8 # M LVM 5
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W N B el LyEE B
P r P r P
oy g 0320 <0001 =003 068  —0I31 0103
WIFRAAR 0038 0635 0001 0993 —0026 0748
WRA 7 0316 <0001 —01%9 0013 0010 0899
WFRAHE 004 0615 0050 0537 —0216  0.007
LI ) 1 0388 <0001 0019 0816  —0.006 094
WEAAR 0078 0334 —0046  05TL 0001 0.9%
Wi il 0513 <0001 0162 0.045 0157 0,050
WEAMAE 0175 0029 =004 0507 —0016 0845
BMI  XRAL 0285 <0001 —0042 0605 =012 0060
WFRAHE 0057 0479 —0000 0987 —0023 0772
WEH 7R 0269 0001 —0208 0009  —0016 0843
WEAAE 018 003 —0020 0797 —0071 037
SBP WAL R 0236 0003 —0009 0176 —0159 0048
WEAARE 025 0007 0192 0017 —0269 0001
WEH SRy 0194 0016 —0103 0200  —0.088 0274
WFRAHE  0d6el 0046 —0060 0461 —0195 0015
FBG A s 0004 0966 0040 0625 0208 0.009
BEAHE 0128 0114 —0017 0381 0002 0979
WERAL SRITH =0102 0209 0015 085 0032 052
WEIAAR  —0041 0671 0024 0765 0173 0031
HbAle R4 s 0017 0829 0020 0881 0165 0040
WIFAMAR -0 0058 —0097 0230 —0.008 0925
WRA 7 =018 0142 0097 0231 0080 0320
WIFRAHE 0000 099 0070 0386 0118 0.145
1C WAL SRy 0015 0854 —0018 0829  —0016 0847
WEAAE  —0120 0133 008 0592 0008 094
Wi i —0001 0985  —0077 034 0066 0417
WPAAE 0060 0454 —0037 0649 —0080 032
6 XRA 0131 0103 0104 019 0055 0500
WFRARE 0036 0655 011 0169 —0013 0871
WEH IR —0035 0668 —0076 0350 0127 0114
WEAHER 0010 0898 0041 0608 0015 0858
HDL-C Wil s =016 07 =000 073 =005 0513
WPAAR  —0026 0745 0068 0397 =004 0590
WES SR —0089 0271 —0029 073 —0026 0749

WEAHE 0064 0428 —0038 0638 0078 0335

2.3.2 ZIUZMERIE T

43 51LL LVM \LVEF Fl E/A FCAEAE A AR B 167 R
J5 W40 B 3 1Y Tl . BMI, SBP . FBG ,HbAlc . TC. TG,
HDL-C iy F A8 i, A7 20 M 400 . 25 R UK,
BMI (W54 : =0.229, P=0.004) FIl SBP (X} HE4H . 8=
0.240, P=0.004; M £< 40 : 3 =0.226, P=0.007) J& . ¥
LVM ()70 57 5% 1 PR 25, 1 . FBG \HbAlc \ TC . TG
HDL-C /K F-¥) 5 34 LVM B (P>0.05) . 4551 0L 3%
4, A, BEE . BMI.SBP .FBG.HbAlc.TC.TG .HDL-C
YR JE B LVEF M E/A L AE /Y 2h 37 5% i [ & (P>
0.05, 45 5Lm% ) .
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Ao
) ke 1%7&1&_“ _ frifEf
B TfERE B t P
HERAL TR 0.293 0404 0.118 0.726 0469
BMI —0.621 0856 —0.117 —0.725 0470
SBP 043 0.146 0.240 2953 0.004
FBG —0408 1.153 —0.039 —0354 0.724
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