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Effect of liraglutide and dapagliflozin on
cardiovascular risk in metabolic dysfunction-
associated steatotic liver disease patients

V. V. Cherniavskyi, A. I. Akimov, L. O. Onyshchuk, V. V. Tishchenko
Bogomolets National Medical University, Kyiv

The objective: to assess and compare lipid profiles in patients with metabolic dysfunction-associated steatotic liver dis-
ease (MASLD) before and after treatment with liraglutide or dapagliflozin, as well as to evaluate cardiovascular risk
using five stratified scales and analyze intergroup differences.

Materials and methods. This prospective, randomized, parallel-group study included 115 patients of both sexes, aged
26—67 years, with MASLD. Participants were divided into three groups: a control group (CG) (36 patients), Group IA
(41 patients), and Group IB (38 patients). The CG was advised to follow the Mediterranean diet and engage in
moderate-intensity physical activity for 150 minutes per week. Group IA followed the same non-pharmacological
recommendations, with the addition of dapagliflozin 10 mg once daily. Group IB also adhered to the same non-pharma-
cological regimen, along with liraglutide, starting at a dose of 0.6 mg once daily, gradually increasing to 1.8 mg weekly.
All groups followed the assigned recommendations for three months.

At the baseline visit, lipid profile indicators, blood pressure, and cardiovascular risk was assessed using five stratified risk
scales: the Globorisk tool, Framingham Risk Score (10-year cardiovascular diseases (CVD) risk estimation), American Col-
lege of Cardiology (ACC) / American Heart Association (AHA) ASCVD Risk Calculator (10-year risk of heart disease or
stroke; algorithm published in 2013), Prospective Cardiovascular Miinster (PROCAM) Score, and the World Health Organiza-
tion (WHO) CVD risk chart. After three months, these indicators were reassessed, and cardiovascular risk was recalculated.
Results. Significant improvements in lipid profile indicators were observed in all groups after treatment. Total cholesterol,
low-density lipoprotein (LDL), and triglycerides decreased significantly, while high-density lipoprotein (HDL) levels in-
creased (p < 0.001 for all). HDL levels showed a more pronounced increase in Group IB compared to the CG (p = 0.02).
Cardiovascular risk decreased significantly in all groups (p < 0.05), with consistent reductions observed across all five
scales. No statistically significant intergroup differences in cardiovascular risk reduction were found (p > 0.05).
Conclusions. Both liraglutide and dapagliflozin significantly improved lipid profiles and reduced cardiovascular risk in patients
with MASLD. Total cholesterol, LDL, and triglycerides decreased significantly in all groups, while HDL levels increased, with
a more pronounced effect in the liraglutide group. No significant intergroup differences were observed in total cholesterol,
LDL, triglycerides, or cardiovascular risk reductions, suggesting similar efficacy of both treatments in these aspects. However,
the greater increase in HDL levels in the liraglutide group highlights its potential advantage in modifying lipid metabolism.
Keywords: metabolic dysfunction-associated steatotic liver disease, dyslipidemia, steatohepatitis, cardiovascular risk, glucose-
lowering medications, liraglutide, dapagliflozin.

Bnnue niparnytuay ta ganarii¢po03uMHy Ha cepLeBO-CYAUHHUA PU3UK Y NaUi€HTIB 3i CTeaTOTUYHOI0
XBOPOOOIO NeYiHKU, acoLilioBaHOIO 3 MeTaboiuHOoI0 AuchYHKLIEID
B. B. YepHsiBcbkuii, A. I. AkimoB, J1. O. Ounwyyk, B. B. TiujeHko

Mema docaidcennsa: oninKa Ta MOPIBHAHHS JIMZAHOTO MPOMIII0 B MALIEHTIB i3 METabOIIYHO ACOIIHOBAHOIO CTEATOTUYHOIO
xBopo6oio nevinku (MACXII) o Ta micss JiKyBaHHs JiparayTuaoM abo AanariidJIo3uHOM, a TaKOK BU3HAUYEHHS CEPIIEBO-
CYIMHHOTO PU3WKY 32 I IThbMa CTPATH(hIKOBAHUMU IMIKAJIAMU Ta aHAJ3 MiXKTPYITOBUX BiIMiHHOCTEH.

Mamepianu ma memoou. llpocniekTuBHe, paHIOMi30BaHe, MapaieabHe A0CTiKeH s Brmodano 115 namientis 060X crareit
BiKoM Bij 26 10 67 pokis i3 miarnocroBanoro MACXII. Yuacuuku 6ysm posnomiseni wa 3 rpymnu: koutpoabhy rpymy (KI')
— 36 marmienTis, rpyny A — 41 mamient, rpymy IB — 38 mamientis. KI' orpumyBasa pekomenaaitii o0 A0TPUMAHHS CePel-
3eMHOMOPCBKOI €T Ta PerysipHoi ¢isnaroi akTuBHOCTI momiproi inTencusHocTi (150 xB/THok.). Ipyma A orpumysama Ti
cami HeMeIMKaMEHTO3HI peKOMeH/Iallii 3 JoAaTKOBUM TIpritoMoM Aanaraidiaosuny B 103i 10 mr 1 p/mnoby. Ipyma 1B Takosx xo-
TPUMYyBAJIACs HEMEIMKAMEHTO3HIX PEKOMEH/AIIH i T0MaTKOBO TpHiiMasia JTiparayTu, nounnaoun 3 1o3u 0,6 mr 1 p/mody 3
MIOTMKHEBUM MiIBUIIEHHSAM /10 1,8 MT. Yei marienTn 1oTpuMyBamcs Npu3HaYeHnX PEKOMEH/IAIlii IPOTAToM 3 MiCsIliB.

Ha nepBrHHOMY Bi3uTi TAI[€HTIB OIIHIOBATIN TTOKA3HUKH JIIIiZIOTPAMU, apTePiabHOTO THCKY Ta PO3PAXOBYBAJIM CEPIEBO-CY-
JMHHUI pu3uK 3a 'saTbMa crparudikoBanumu mkanamu: Globorisk tool, Framingham Risk Score (10-piuHa ominka pusuky),
American College of Cardiology (ACC) / American Heart Association (AHA) ASCVD Risk Calculator (10-piuna omuinka
PHBHKY CEpIeBO-CYAMHHNX 3aXBOpioBaHb abo incybry; asroputm 2013 p.), Prospective Cardiovascular Miinster (PROCAM)
Score Ta World Health Organization (WHO) CVD risk chart. Yepes 3 micsini 11 5k mokasHuku GyJiM MOBTOPHO OI[IHEHI Ta
IIPOPAXOBAHO CEPLEBO-CY/MHHUI PUSHIK.

Pesynvmamu. CTatucTMYHO 3HAUYIIE TTOKPAIEHHs TOKA3HUKIB JIIOrPaAMU CITOCTEPITANIOCS B YCiX TPYTAX MiCJIsT JTIKYBaHHS.
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PiBHi 3arampHOTO XOJEcTepuHy, JinonpoTeiniB Hu3bKoi miiibHocTi (JITTHIIL) Ta Tpurminepuzaiz 3HAYHO 3HU3UINCS, a PiBEHb
sinonporeiniB Bucokoi minbHocTi (JIIIBI) mizumumses (p < 0,001 aa Beix nokasuukis). ¥ rpymi 1B migsuienns pisHs
JITIBILL 6ysi0 6imbin Bupaskenum mopiusino 3 KI' (p = 0.02). CepueBo-CyanHHUI PUBHK 3HAYHO 3HU3UBCS B YCiX Tpynax
(p < 0.05), nmpryomy criocTepiraaucs CTiliKi 3HUKEeHHST 32 BciMa 1'sitbMa 1ikasiaMu. CTaTHCTHYHO 3HAYYIIUX MIZKIPYTIOBUX BiJl-
MIHHOCTEIT {0710 3HIKEHHSI CEPIEBO-CY/IMHHOTO PU3NKY He BusiiaeHo (p > 0.09).

Bucnoexu. 1 niparnyrtu, i ganarmidao3un 3HAUHO MOKPAITYBAIH JITTHUI TIPOMIih Ta 3HIKYBAJIN CEPIEBO-CYAMHHUN PUBUK
y narienTi i3 MACXII. ¥ Bcix rpymnax BizizsHaueHo 3HIKEHHA PiBHIB 3araibioro xosecreputty, JIITHIIL, a takox mizBuienms
pisast JITIBIIL, npuaomy octane 0yJ10 Giiblll BUPAKEHUM Y TPYII, IO OTPUMYBAJIA JParayTH. 3HAYYIINX MiXKIPYHOBUX Bi/l-
MiHHOCTe y 3HMKeHHi 3aranbHoro xosectepuny, JIITHII, Tpurminepusis i 3araabHOro ceprieBo-CyIMHHOTO PU3UKY He BUSB-
JIEHO, 110 CBIIYUTD PO TOAIOHY ecpeKTI/IBHiCTB 000X METO/IIB JIiKyBaHHH Boarouac Gisibin sHaute nigsuiients pishs JITTBIL]
Y TPYIi Jpariy Ty BKasye Ha foro noTeHmiiHy nepesary B KOPEKIi JIiIiZAHOro MeTaboJTizmy.

Kntouosi cnoea: cmeamomuuna x60poba neuinki, acoyitiosana 3 memaboriunoio oucyHxyiero, duciiniemis, cmeamozenamum,

Cepyeso-CyOuHHULL PUSUK, UYKPOSHUNCYBALLHI npenapamu, Jipaziymud, 0anaziigiosu.

etabolic dysfunction-associated steatotic liver disease

(MASLD) is one of the most common chronic liver
diseases in the world. The global prevalence of MASLD
has increased from 25% in 2016 to over 30% today, and its
incidence continues to rise [1, 2].

The main risk factors for MASLD are abdominal obe-
sity, insulin resistance, type 2 diabetes mellitus, arterial
hypertension, and dyslipidemia [3, 4]. MASLD increases
the risk of developing fibrosis, cirrhosis, and hepatocellular
carcinoma [1, 5]. Extrahepatic risks include an increased
likelihood of cardiovascular diseases (CVD), chronic kid-
ney disease, and certain types of cancer, such as thyroid
cancer and gastrointestinal tumors [6-8].

MASLD has been recognized as an independent risk
factor for CVD based on numerous studies demonstrat-
ing its association with an increased risk of cardiovascu-
lar events [9]. Patients with MASLD have a significantly
higher incidence of CVD than the general population,
and cardiovascular conditions are the leading cause of
mortality in these patients [10]. This is due to the pres-
ence of shared risk factors described above, which in-
crease the likelihood of developing atherosclerosis and
cardiovascular complications [11]. Additionally, system-
atic reviews and meta-analyses confirm that even mild
steatosis is associated with an increased cardiovascular
risk [12, 13].

The primary treatment method remains lifestyle modi-
fication, specifically adherence to a Mediterranean diet
and moderate physical activity (more than 150 minutes
per week). This approach has shown improvements in liver
damage markers and a reduction in liver steatosis [14, 15].

However, the efficacy of non-pharmacological ap-
proaches is not sufficient in cases of more severe liver stea-
tosis. Possible pharmacological treatment options include
vitamin E, pioglitazone, sodium-glucose cotransporter 2
(SGLT2) inhibitors, glucagon-like peptide-1 (GLP-1) re-
ceptor agonists, and thyroid hormone receptor B1 agonist
(resmetirom). All of these require further study to provide
clearer recommendations [16, 17].

Liraglutide, a representative of GLP-1 receptor ago-
nists, has shown effectiveness in reducing body weight,
liver steatosis, improving glycemic profiles, and lowering
alanine aminotransferase (ALT) and aspartate aminotrans-
ferase (AST) levels in patients with MASLD [18].

Dapagliflozin, a representative of SGLT?2 inhibitors, like
liraglutide, has a positive effect on reducing blood glucose
levels and decreasing liver inflammation. Tt is also suggested
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that this drug can reduce liver fat infiltration by inhibiting
lipid and bile acid synthesis through suppression of LXRo-
mediated (Liver X Receptor alpha) pathways [19].

The unresolved question remains the comparative ef-
fectiveness of liraglutide and dapagliflozin in patients with
MASLD, particularly in reducing cardiovascular risk,
which is the leading cause of mortality in these patients.

The objective: to assess and compare lipid profiles in
patients with MASLD before and after treatment with
liraglutide and dapagliflozin, as well as to evaluate car-
diovascular risk using five stratified scales, and to analyze
intergroup differences.

MATERIALS AND METHODS

This study is a part of a dissertation project and was
conducted at the clinical base of the Department of Inter-
nal Medicine Ne 1, Bogomolets National Medical Univer-
sity, Kyiv, Ukraine. The research protocol was approved
by the Commission on Bioethical Expertise and Ethics of
Scientific Research at Bogomolets National Medical Uni-
versity (Approval Ne 187, dated 23.09.2024).

The authors adhered to the principles of the Helsinki
Declaration, the Council of Europe Convention on Hu-
man Rights and Biomedicine (1997), relevant provisions
of WHO, the International Council of Medical Scien-
tific Societies, the International Code of Medical Ethics
(1983), and the laws of Ukraine. All patients provided
informed consent to participate in the study.

Patients. The study sample consisted of patients of
both sexes aged 26—67 years with MASLD. The diagno-
sis of MASLD was made before the study based on the
presence of liver steatosis, detected by steatometry, and
the presence of at least one of five cardiometabolic criteria
according to the 2023 recommendations [20].

Exclusion criteria included: a history of cardiovascular
events, liver cirrhosis, alcoholic liver disease, viral hepatitis, on-
cological and hematological diseases, pregnancy, and lactation.

Study design. The study is an open, prospective, ran-
domized, study in parallel groups. It includes two stages:
at the first stage, 115 patients with MASLD were included
and divided into two groups — 36 patients with MASLD
were assigned to the control group (CG), which fol-
lowed standardized treatment: a Mediterranean diet and
150 minutes per week of the moderate-intensity physical
activity, and 79 patients with MASLD, who were assigned
to the study group, following standardized non-pharmaco-
logical therapy and receiving a pharmaceutic drug.
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At the second stage, the study group was divided into
two subgroups: Group IA and Group IB. Group IA consisted
of 38 patients who received liraglutide at an initial dose of
0.6 mg once daily, with weekly increases to 1.8 mg over 3
months. Group IB consisted of 41 patients who received
dapagliflozin at a dose of 10 mg once daily for 3 months.

Patients were randomized using a computer-generated
randomization sequence. Randomization was stratified
by age to ensure the balanced distribution of this demo-
graphic factor across the control and study groups.

Visits. During the initial visit, all patients underwent a
physical examination, complaints and anamnesis were col-
lected, instrumental investigation was conducted — liver
steatometry to confirm liver steatosis using the Soneus P7
UltraSign (Ukraine), and lipid profile laboratory tests
were completed.

After 3 months of prescribed treatment, the above
laboratory and instrumental assessments were repeated.

Cardiovascular risk assessment. During the first visit
and after 3 months, cardiovascular risk was assessed using
five validated risk scales: Globorisk tool, Framingham Risk
Score (10-year CVD risk estimation), American College of
Cardiology (ACC) / American Heart Association (AHA)
ASCVD Risk Calculator (10-year risk of heart disease or
stroke; algorithm published in 2013), Prospective Cardio-
vascular Miinster (PROCAM) Score, and World Health
Organization (WHO) CVD risk chart [21-25].

These scales were selected as they either incorporate
type 2 diabetes mellitus as a key parameter or include
various lipid profile indicators. Considering that MASLD
is closely associated with metabolic dysfunctions such as
dyslipidemia and insulin resistance, these tools provided a
comprehensive assessment of cardiovascular risk factors,
specific to the study population.

Although the SCORE2 / SCORE2-OP scale (System-
atic COronary Risk Evaluation; Older Persons) is vali-
dated for use in Ukraine, it does not account for the pre-
sence of type 2 diabetes mellitus, a significant cardiovas-
cular risk factor prevalent in the majority of our study
patients. Moreover, the SCORE2 scale is designed to esti-
mate the 10-year risk of both fatal and non-fatal cardiovas-
cular events in the general population aged under 70 years
without established CVD, which may not fully capture the
comprehensive cardiovascular risk profile of patients with
metabolic dysfunctions like MASLD.

Statistical analysis. The statistical analysis of the study
results was conducted using IBM SPSS v.29 software. The
Shapiro—Wilk test was used to check for normal distri-
bution. In the case of normal distribution, the data were
presented as arithmetic mean and standard deviation
(Mean * SD), and in the case of non-normal distribution,
as median with first and third quartiles (Median [Q1; Q3]).
To assess the difference between the means of the two
groups, the independent (unpaired) t-test (in the case of
normal distribution) or the Wilcoxon 2-sample test (in the
case of non-normal distribution) was used. One-way analy-
sis of variance (ANOVA) was employed to determine differ-
ences between the three groups (for normal distribution),
or the Kruskal-Wallis test (for data with a non-normal
distribution). Post-hoc analysis was performed using the
Bonferroni correction for a posteriori pairwise comparisons.
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For categorical variables, the chi-squared test (%*) was used
to assess differences in proportions or frequencies between
groups. The difference between the study groups was con-
sidered statistically significant at p < 0.05.

RESULTS AND DISCUSSION

Baseline characteristics of the study participants, in-
cluding demographic, clinical, and biochemical parameters,
are summarized in Table 1. Patients were divided into three
groups: the CG (n = 36), Group IA (dapagliflozin, n = 41),
and Group IB (liraglutide, n = 38). These characteristics
demonstrate the homogeneity of the groups at baseline, en-
suring the comparability of treatment outcomes.

Lipid profile changes. Significant improvements in lipid
profile indicators were observed after 3 months of treat-
ment in all groups. Total cholesterol, low-density lipoprotein
(LDL), and triglycerides significantly decreased, while high-
density lipoprotein (HDL) levels increased (p < 0.001 for
all). These changes highlight the effectiveness of both lira-
glutide and dapagliflozin in improving lipid metabolism in
MASLD patients. Detailed results are presented in Table 2.

Cardiovascular risk changes. Cardiovascular risk, as-
sessed using five validated scales, decreased significantly
in all groups after treatment. Reductions were observed
consistently across the Globorisk tool, Framingham Risk
Score, ACC / AHA ASCVD Risk Calculator, PROCAM,
and WHO CVD Risk Chart (p < 0.05 for all). These
findings emphasize the potential of liraglutide and dapa-
gliflozin in effectively managing cardiovascular risk. Sum-
marized results are provided in Table 2.

Intergroup comparisons. The intergroup analysis high-
lighted several important findings. While no significant
differences were noted in the reduction of total choles-
terol, LDL, or triglycerides between the groups (p > 0.05),
HDL levels increased significantly more in Group IB com-
pared to the CG (p = 0.02).

Despite overall reductions of cardiovascular risk, inter-
group comparisons revealed no statistically significant dif-
ferences in cardiovascular risk scores between the groups
(p > 0.05). Detailed comparisons between the groups are
presented in Table 3.

Adverse effects. No significant adverse events were re-
ported during the 3-month treatment period. Mild and
temporary side effects were observed in a small number
of patients. Gastrointestinal symptoms (nausea and diar-
rhea) were noted in 7 patients (18.4%) receiving liraglu-
tide, while urinary tract infections occurred in 10 patients
(24.4%) treated with dapagliflozin. These effects were
transient and did not lead to treatment discontinuation.

In this prospective study, patients with MASLD
were evaluated, and their lipid profile indicators and
cardiovascular risk were assessed using five stratified
scales (Globorisk tool, Framingham Risk Score (10-year
CVD risk estimation), American College of Cardiology
(ACC) / American Heart Association (AHA) ASCVD
Risk Calculator (10-year risk of heart disease or stroke;
algorithm published in 2013), Prospective Cardiovascular
Miinster (PROCAM) Score, and World Health Organi-
zation (WHQ) CVD risk chart) [21-25]. The effective-
ness of different treatment approaches over a 3-month
period was examined.
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Baseline characteristics of study participants (X = SD or Me [Q1; Q3])

Table 1

Significance of

Indicators CG (n=36) Group IA (n=41) Group IB (n = 38) Gite on e
Age, years 43.3+11.0 41.7+10.7 39.6+11.2 0.368
25-34 8(22.2) 12(29.3) 10 (26.3)
Age distribution, 35-44 11 (30.6) 13(31.7) 13(34.2) 0.972
n (%) 45-54 12(33.3) 10 (24.4) 9(23.7)
55-67 5(13.9) 6 (14.6) 6(15.8)
Men 25 (69) 24 (59) 30 (79)
Sex, n (%) 0.147
Women 11(31) 17 (41) 8(21)
Severity of S1 9 (25) 14 (34.2) 8(21.1)
steatosis S2 14 (38.9) 12(29.3) 18 (47.4) 0.526
distribution, n (%) s3 13(36.1) 15 (36.5) 12(31.5)

Smoking (yes, %) 12 (33.3) 9(21.9) 11(28.9) 0.529
Medication use (yes, %)* 5(13.6) 6(14.6) 4(10.5) 0.849
Diabetes mellitus (yes, %) 23 (63.9) 28 (68.3) 23 (60.5) 0.77

Arterial hypertension (yes, %) 7(19.4) 9(21.9) 7(18.4) 0.921
Other comorbidities (yes, %)** 5(13.8) 8(19.5) 3(7.9) 0.329
Systolic BP (mmHg) 132.5+13.6 133.7+16.6 132.2+15.6 0.896

BMI (kg/m?) 30.95 +3.40 31.61+3.10 32.16 +4.40 0.371

Total cholesterol (mmol/L) 5.37+1.00 583x1.2 52+1.3 0.844
LDL-C (mmol/L) 3.3+0.7 3.1+0.8 3.1£0.9 0.639
HDL-C (mmol/L) 1.14[1.05; 1.3] 1.18 [1.00; 1.34] 1.13[1.01; 1.24] 0.699
Triglycerides (mmol/L) 2.1[1.89; 2.47] 2.3[2.01;2.75] 2.4[2.01;2.92] 0.110
Globorisk (10-year risk, %) 25.1[16.2; 33.9] 29.7[19.9; 43.1] 20.2[11.6;29.1] 0.167
Framingham (10-year risk, %) 12.4[6.8; 19.9] 15.2[6.1; 23.5] 12.8[8.9; 25.9] 0.793
ACC / AHA ASCVD (10-year risk, %) 8.2[3.8;11.7] 10.4[6.2; 18.9] 5.1[3.4;11.2] 0.317
PROCAM (10-year risk, points) 38.1+10.1 41.2+11.2 38.7+11.9 0.440
WHO CVD (10-year risk, %) 16 [11; 17] 17 [12; 27] 15[9; 27] 0.322

Notes: * — medication use includes levothyroxine, sertraline or antihypertensive therapy (perindopril, enalapril + hydrochlorothiazide or valsartan); ** — other
comorbidities include autoimmune thyroiditis, hypothyroidism, depressive disorder; BMI — body mass index; LDL-C — low-density lipoprotein cholesterol;

HDL-C - high-density lipoprotein cholesterol.

Table 2

Comparative characteristics of lipid profile indicators and cardiovascular risk, assessed by 5 scales, in patients with
MASLD before and after 3 months of treatment (X = SD or Me [Q1; Q3])

Indicators

Before treatment (n = 115)

After treatment (n= 115)

Significance of difference, p

Total cholesterol (mmol/L) 5.30%+1.15 4.83+1.00 <0.001

LDL (mmol/L) 3.14+0.80 2.78+0.74 <0.001

HDL (mmol/L) 1.15£0.22 1.28 +0.21 <0.001
Triglycerides (mmol/L) 2.23[1.99; 2.77] 1.98 [1.74; 2.52] <0.001
Globorisk (10-year risk, %) 22.9[14.8; 36.5] 20.7[12.9; 31.8] <0.001
Framingham (10-year risk, %) 13.4[6.7; 21.6] 10.6 [5.8; 18.3] <0.001
ACC / AHA ASCVD (10-year risk, %) 8.6 [4; 15] 6.9[2.7;11.3] <0.001
PROCAM (10-year risk, points) 39.5+11.1 34.8+10.8 <0.001
WHO CVD (10-year risk, %) 16 [10; 22] 15[10; 21] 0.022
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Table 3
Comparative characteristics of lipid profile indicators and cardiovascular risk, assessed by 5 scales, in patients with
MASLD after 3 months, depending on the type of treatment (X = SD or Me [Q1; Q3])

Significance of

Indicators CG (n=36) Group IA (n=41) Group IB (n = 38)

difference, p

Total cholesterol (mmol/L) 5.0+0.8 4.87+0.98 4.60+1.13 0.27
LDL (mmol/L) 2.97+0.66 2.73+0.74 2.67+0.79 0.19
p,=0.59
HDL (mmol/L) 1.20+0.21 1.27+0.21 1.35+0.20 p,=0.02
p,=0.35
Triglycerides (mmol/L) 2.1[1.89; 2.47] 1.99 [1.66; 2.4] 1.91[1.53; 2.44] 0.24
Globorisk (10-year risk, %) 22.7[13.1;31.8] 21.2[15.5; 36] 15.6 [10.1; 23.6] 0.31
Framingham (10-year risk, %) 10.1[5.8; 17.9] 9.9[83.3; 16.9] 9.7[6.4;17.8] 0.68
ACC / AHA ASCVD (10-year risk, %) 7.5[3.7;10.4] 6.4[3.7;11.6] 3.2[2.2;8.7] 0.28
PROCAM (10-year risk, points) 36.1+10.4 34.90 £9.55 32.20+11.56 0.39
WHO CVD (10-year risk, %) 16 [11; 21] 15[13; 24] 14[8; 16] 0.22

Notes: p, — statistical significance of the difference between the CG and Group IA; p, — statistical significance of the difference between the CG and Group IB;

p, — statistical significance of the difference between Group IA and Group IB.

The treatment approaches varied: standardized treat-
ment, the addition of dapagliflozin, or liraglutide. The
study demonstrated the effectiveness of any of these ap-
proaches, showing improvements in lipid profile values in
improving lipid profile indicators, including reductions in
total cholesterol, LDL, and triglycerides, alongside with
increase in HDL level. Liraglutide, a GLP-1 receptor ago-
nist, demonstrated its beneficial effects through weight re-
duction and improved insulin sensitivity, which are known
to impact lipid metabolism [26]. Dapagliflozin, an SGLT2
inhibitor, reduces hepatic fat infiltration, potentially im-
proving lipid profiles and glycemic control [27].

Notably, HDL levels increased significantly more in
Group IB (liraglutide) compared to the CG. This result
highlights the potential of liraglutide to have a more pro-
nounced effect on HDL level, possibly due to its role in
enhancing reverse cholesterol transport [28]. However,
further studies are needed to explore the mechanisms un-
derlying these changes.

Cardiovascular risk, assessed using five validated scales,
decreased significantly in all groups, confirming the efficacy
of these treatments in addressing both traditional and meta-
bolic risk factors. Despite consistent reductions, no statis-
tically significant intergroup differences were observed,
suggesting similar efficacy of standardized treatment alone,
liraglutide and dapagliflozin in reducing cardiovascular risk.

These results correlate with data presented in interna-
tional scientific literature.

Although statistically significant differences were al-
most absent between the groups in the analyses of lipid
profiles and cardiovascular risk scales, there was a trend
toward improvement in these values, most notably in
the liraglutide group, with moderate improvement in the
dapagliflozin group. This trend may be attributed to the
limited treatment duration of 3 months. Considering these
positive results, further research with a longer duration of
therapy is warranted to validate these findings.

CONCLUSIONS

This study demonstrated that both liraglutide and
dapagliflozin significantly improve lipid profiles and re-
duce cardiovascular risk in patients with MASLD. Total
cholesterol, LDL, and triglycerides decreased significantly
in all groups, while HDL levels increased, with a more
pronounced effect observed in the liraglutide group. Car-
diovascular risk, assessed using five validated scales, con-
sistently decreased across all groups, highlighting the po-
tential of these treatments in managing both traditional
and metabolic risk factors associated with MASLD.

No significant intergroup differences were observed
in the reduction of total cholesterol, LDL, triglycerides,
or cardiovascular risk scores, suggesting similar efficacy
of liraglutide and dapagliflozin in these aspects. However,
the greater increase in HDL levels in the liraglutide
group underscores its potential advantage in modifying
lipid metabolism.
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