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The aim. To evaluate the effect of semaglutide on certain cardiovascular risk factors in patients with obesity.
Materials and methods. The study included 50 individuals: men and women aged 18 to 65 years, patients with overweight 
(BMI  ≥  27 and <  30) and obesity (BMI  ≥  30), combined with at least one comorbidity (prediabetes or type 2 diabetes 
mellitus), arterial hypertension, dyslipidemia, obstructive sleep apnea syndrome, or cardiovascular disease. Patients 
received subcutaneous semaglutide (Velgia®) once a week. Clinical examination was performed, including: interview, 
blood pressure measurement, anthropometric data assessment (height, weight, BMI, waist circumference, and hip 
circumference), cardiovascular risk assessment using the SCORE scale, biochemical blood analysis (including lipid profile), 
and adverse event registration.
Results. A significant decrease in body weight, BMI, waist circumference, and hip circumference was observed after 12 
weeks of semaglutide therapy. By 24 weeks, a sustained reduction in these indicators continued. After 6 months of 
semaglutide use, positive changes in the lipid profile were identified: a decrease in total cholesterol by 8.27 % due to a 
decrease in non-HDL cholesterol, LDL cholesterol by 12.73 %, triglycerides by 13.09 %, and the atherogenic index by 1.83 %. 
Velgia® therapy for 6 months led to a reduction in the calculated 10-year cardiovascular risk according to the SCORE2 scale 
by 18.6 %. Analysis of anthropometric and biochemical blood data showed a significant decrease in indicators, indicating a 
reduced risk of cardiovascular events in patients with obesity.
Conclusion. During semaglutide therapy, no clinically significant changes were observed in liver function parameters 
(ALT, AST, ALP, bilirubin), pancreas (amylase), kidneys (creatinine, urea, GFR), and systemic inflammation markers (CRP). 
However, a significant decrease in transaminase activity (ALT, AST) and blood uric acid concentration was noted. The 
registered adverse events (primarily gastrointestinal: nausea, epigastric discomfort) were temporary and moderate in 
nature. No cardiovascular events were observed during the use of semaglutide.
Keywords: semaglutide; diabetes mellitus; obesity; glucagon-like peptide-1 receptor agonist; atherosclerosis; prediabetes
Abbreviations: BMI — body mass index; TC — total cholesterol; HDLs — high-density lipoproteins; LDLs — low-density 
lipoproteins; ALT — alanine aminotransferase; AST — aspartate aminotransferase; ALP — alkaline phosphatase; GFR 
— glomerular filtration rate; CRP — C-reactive protein; T2DM — type 2 diabetes mellitus; GLP-1 RAs — glucagon-like 
peptide-1 receptor agonists; MACE — major adverse cardiovascular events; CVD — cardiovascular disease; SBP — systolic 
blood pressure; DBP — diastolic blood pressure; FPG — fasting plasma glucose; MI — myocardial infarction.
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Цель. Провести оценку влияния препарата семаглутид на некоторые факторы сердечно-сосудистого риска у 
пациентов с ожирением.
Материал и методы. В исследование включено 50 человек: мужчины и женщины в возрасте от 18 
до 65 лет, пациенты с избыточной массой тела (ИМТ≥27 и <30) и ожирением (ИМТ≥30), в сочетании с 
хотя бы одним сопутствующим заболеванием (предиабет или сахарный диабет 2 типа), артериальная 
гипертензия, дислипидемия, синдром обструктивного апноэ во сне или сердечно-сосудистые 
заболевания. Пациентам вводился препарат семаглутид (Велгия®) подкожно 1 раз в неделю, 
проводилось клиническое обследование, включающее: опрос, измерение артериального давления, 
оценку антропометрических данных (рост, масса тела, ИМТ, окружности талии и окружности бёдер), 
оценка сердечно-сосудистого риска по шкале SCORE, проведение биохимического анализа крови  
(в т.ч. липидограммы), регистрация нежелательных явлений.
Результаты. Отмечено достоверное снижение массы тела, ИМТ, окружности талии и бедер через 12  нед терапии 
препаратом семаглутид. К 24  нед продолжилось устойчивое снижение данных показателей. Через 6 месяцев 
применения препарата семаглутид выявлены позитивные изменения в липидном спектре: снижение общего 
холестерина на 8,27% за счёт снижения холестерина не-ЛПВП, холестерина ЛПНП — на 12,73%, тиреоглобулина — 
на 13,09%, индекса атерогенности — на 1,83%. Терапия препаратом Велгия® в течение 6 мес привела к снижению 
расчётного 10-летнего сердечно-сосудистого риска по шкале SCORE2 на 18,6%. При анализе данных антропометрии, 
биохимического анализа крови отмечено достоверное снижение показателей, что свидетельствует о снижении 
риска сердечно-сосудистых событий у пациентов с ожирением.
Заключение. На фоне терапии препаратом семаглутид не наблюдалось клинически значимых изменений  
в показателях функции печени (АЛТ, АСТ, ЩФ, билирубин), поджелудочной железы (амилаза), почек (креатинин, 
мочевина, СКФ) и маркеров системного воспаления (СРБ). При этом отмечено достоверное снижение активности 
трансаминаз (АЛТ, АСТ) и концентрации мочевой кислоты в крови. Зарегистрированные нежелательные явления 
(преимущественно со стороны ЖКТ: тошнота, дискомфорт в эпигастрии) носили временный и умеренный характер. 
Сердечно-сосудистых событий в период применения препарата семаглутид не отмечено.
Ключевые слова: семаглутид; сахарный диабет; ожирение; агонист рецепторов глюкагоноподобного пептида-1; 
атеросклероз; предиабет
Список сокращений: ИМТ — индекс массы тела; ОХС — общий холестерин; ХС  — холестерин; ЛПВП  — 
липопротеины высокой плотности; ЛПНП  — липопротеины низкой плотности;; АЛТ  — аланинаминотрансфераза; 
АСТ — аспартатаминотрансфераза; ЩФ — щелочная фосфатаза; СКФ — скорость клубочковой фильтрации; СРБ — 
С-реактивный белок; СД2  — сахарный диабет 2 типа; арГПП-1  — агонисты рецепторов глюкагоноподобного 
пептида-1; MACE — риск серьезных сердечно-сосудистых событий; ССЗ — сердечно-сосудистые заболевания; САД — 
систолическое артериальное давление; ДАД  — диастолическое артериальное давление; ГПН  — глюкоза плазмы 
натощак; ОИМ — острый инфаркт миокарда
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INTRODUCTION
Obesity is a chronic disease characterized by the 

excessive accumulation and dysfunction of adipose 
tissue [1]. Obesity is a significant risk factor for many 
comorbid conditions, primarily type 2 diabetes mellitus 
(T2DM), cardiovascular diseases, as well as a range 
of oncological, gastrointestinal, and musculoskeletal 
diseases, and psychological problems [2]. An increased 
risk of cardiovascular disease (CVD) is the most 
common cause of mortality in patients with obesity [3].

In the Russian Federation, as of 2016, the 
proportion of individuals with overweight was 62.0%, 
and with obesity, it was 26.2% [4]. Based on a survey 
of a representative sample of the population aged  
35–74 years residing in 15 regions of the Russian 
Federation within the framework of the “ESSE-RF” 
study, 3 phases of prospective studies have been 
conducted [5]. The third survey (“ESSE-RF3”) showed 
the prevalence of overweight (BMI) at 44.0% and 
33.7%, obesity at 30.0% and 39.5%, and abdominal 
obesity at 30.9% and 55.1% among men and women, 
respectively [6].

In patients with existing obesity, comorbid 
pathology progresses: cardiometabolic disorders 
(T2DM, hypercholesterolemia, ischemic heart disease, 
stroke, hypertensive disease) and non-metabolic 
diseases (gastroesophageal reflux disease, non-
alcoholic fatty liver disease, malignant neoplasms, 
musculoskeletal damage, sleep-wake disorders, 
depressive disorders), which significantly leads to a 
reduction in average life expectancy [7].

The low efficacy of obesity treatment, despite 
financial costs, necessitates a review of existing 
approaches and the development of new treatment 
methods and medications based on a deeper 
understanding of the pathogenetic basis of obesity [8].

Traditional therapeutic approaches demonstrate 
limited effectiveness in terms of weight loss and 
cardiovascular outcomes in the long term. The 
emergence and implementation of incretin-based 
drugs in clinical practice have ushered in a new era 
in the treatment of metabolic diseases. Glucagon-
like peptide-1 receptor agonists (GLP-1 RAs) and, 
subsequently, dual and multi-agonists, exert a complex 
effect on key pathophysiological links of T2DM and 
obesity [9–11].

Semaglutide is the latest GLP-1 RA, approved 
by the U.S. Food and Drug Administration (FDA) and 
the European Medicines Agency (EMA) for the long-
term treatment of obesity in 2021. The approval 
of semaglutide at a dose of 2.4 mg per week for 
weight loss is based on the results of the STEP (1–8) 
research program [12]. Furthermore, the STEP 4 

study demonstrated the positive effect of long-term 
semaglutide treatment for weight loss [13].

In the treatment of obesity, it is crucial to define 
individual goals for each patient, going beyond simple 
weight reduction [14]. The SELECT trial proved that 
the drug at a dose of 2.4 mg reduces the risk of major 
adverse cardiovascular events (MACE) by 20% in 
patients with obesity and established cardiovascular 
disease, but without diabetes [15]. These results 
allowed for the registration of a new indication for 
semaglutide is the reduction of cardiovascular event 
risk in patients with obesity.

Thus, studying the effect of semaglutide on key 
cardiovascular risk factors in patients with obesity is 
relevant.

PROMED Group (Russia) has developed the “Start 
with Yourself” program to support doctors and care 
for their own health and well-being, which is directly 
related to patient health. This study was conducted 
within the framework of this program.

THE AIM is to evaluate the effect of semaglutide 
(Velgia®) on certain cardiovascular risk factors in 
patients with obesity.

MATERIALS AND METHODS

Study Design
A post-registration, single-center, prospective study 

with minimal intervention in routine clinical practice 
was conducted.

Study Conduct and Duration
The study was conducted from May 5, 2025, to 

January 31, 2026, at the National Research Ogarev 
Mordovia State University and the Republican Clinical 
Hospital No. 4 (Saransk, Republic of Mordovia, Russia). 
The total duration of the study for each volunteer was 
no more than 171 days (including the screening period). 
All patients completed the study fully in accordance 
with the approved Study Protocol.

Study Subjects and Eligibility Criteria
The study “Efficacy and Safety of the Russian 

Analog of Long-Acting Human GLP-1 Drug Velgia® 
(Semaglutide) in Routine Clinical Practice in the 
Republic of Mordovia: “Republican Program for 
Prevention of Risks of Atherosclerosis-Mediated 
Cardiovascular Diseases and Diabetes Mellitus in 
Healthcare Workers with Overweight (BMI 27–30) or 
Obesity (BMI ≥ 30)” included 50 individuals.

Inclusion Criteria: Men and women aged 18 to 65 
years, patients with overweight (BMI ≥  27 and <  30) 
and obesity (BMI ≥  30), combined with at least one 
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concomitant disease (prediabetes or T2DM, arterial 
hypertension, dyslipidemia, obstructive sleep apnea 
syndrome, or cardiovascular diseases), voluntary 
informed consent to participate in the study.

Exclusion Criteria: Age younger than 18 years 
and older than 65 years, oncological diseases, 
severe decompensated pulmonary, hepatic, or renal  
pathology.

Methodology
Investigator physicians screened patients in 

accordance with the inclusion  /  exclusion criteria. 
Anthropometry was performed (measurement 
of height, body weight, waist circumference, hip 
circumference), BMI was calculated; complaints 
and medical history were collected; a physical 
examination was conducted (including measurement 
of BP, HR); cardiovascular risk was calculated  
(SCORE2-Diabetes  /  SCORE  /  SCOREII index) using 
the MDCalc calculator; quality of life was assessed 
according to EQ 5D-3L questionnaires; biochemical 
blood analysis results were assessed (fasting plasma 
glucose, insulin, HOMA-IR index, HbA1c, creatinine with 
eGFR calculation, bilirubin, urea, C-reactive protein, 
uric acid, ALT, AST, ALP, total cholesterol, LDL, HDL, 
triglycerides), performed using an AU480 automated 
biochemical analyzer (Beckman Coulter, USA).

Patients received semaglutide (Velgia®) 
subcutaneously once a week, regardless of the 
time of day, in the abdomen, thigh, or upper arm, 
irrespective of food intake. The initial dose was  
0.25 mg once a week, and the dose was increased over 
16 weeks, starting from 0.25 mg up to a maintenance 
therapeutic dose of 2.4 mg once a week. Participation 
in the study lasted 24 weeks from Visit 1. In total, there 
were 6 visits in the study, including screening, dose 
titration, treatment, and follow-up. During each visit, 
the investigator completed the patient case report 
form and paper-based patient questionnaire forms. 
Any adverse events detected during the study were 
documented by the investigator in an adverse event 
report.

Ethics Approval
The study protocol was approved at a meeting of 

the Local Ethics Committee of the Medical Institute, 
National Research Ogarev Mordovia State University 
(Protocol No. 137 dated February 28, 2025).

Statistical Analysis
Statistical analysis was performed using Jamovi 

2.6.44 Software. Normality of distribution was assessed 
using the Shapiro-Wilk test. For normal distribution, 

means (M) and standard error of the mean (m) were 
evaluated. For non-normal distribution, median (Me) 
and interquartile range [Q1; Q3] were evaluated. The 
significance of differences was determined by the 
paired Student’s t-test for normal distribution, and 
by the Wilcoxon test for non-normal distribution. 
Comparison of groups for qualitative characteristics was 
performed using the chi-square test. The critical level of 
statistical significance was taken as p < 0.05.

RESULTS

Population
The study group included 50 patients: 4 men (8%) 

and 46 women (92%) aged 22–65 years (mean age 
46.06  ±  1.42 years) at the time of signing informed 
consent, with confirmed overweight and obesity. 
The duration of obesity or overweight ranged from 5  
to 35 years, with an average of 15.36 ± 1.08 years at the 
time of inclusion in the study (Table 1).

Only 8 (16%) patients had no concomitant 
pathology. 24 (48%) had more than two concomitant 
diseases. The structure of concomitant pathology was 
as follows: arterial hypertension—23 (46%) patients, 
T2DM—8 (16%), prediabetes—8 (16%), musculoskeletal 
diseases—6 (12%), hypothyroidism—5 (10%), 2 (4%) 
each—iron deficiency anemia, chronic pancreatitis, 
varicose veins of the lower extremities, chronic heart 
failure, urolithiasis, chronic pyelonephritis—1 (2%) (see 
Table 1).

Smoking as an additional cardiovascular risk 
factor was noted in 5 patients (10%). At Visit 1, 
cardiovascular risk was assessed as low in 11 (22%) 
patients, moderate—in 7 (14%), high—in 20 (40%), and 
very high—in 12 (24%) subjects. The 10-year CVD risk 
(SCORE) was 4.85 [2.00; 9.13]%.

The mean systolic blood pressure (SBP) at the time 
of inclusion in the study was 127.74 ± 1.82 mmHg, and 
diastolic blood pressure (DBP) was 80.34 ± 1.28 mmHg.

Fasting plasma glucose (FPG) was 5.80 ± 0.22 mmol/L,  
and glycated hemoglobin (HbA1c) was 5.30 ± 0.18%.

Alanine aminotransferase (ALT) activity was 
32.90 ± 2.57 U/L, and aspartate aminotransferase (AST) 
was 24.09  ±  1.35 U/L. In 80% of cases, ALT activity 
exceeded reference values, and in 8% of cases, AST 
elevation was detected.

In 18% of cases, hyperuricemia was detected, and 
in 2% of cases, elevated urea was found (mean levels 
were 315.02 ± 11.38 mmol/L and 5.53 ± 0.17 mmol/L, 
respectively). Bilirubin and amylase levels did not 
exceed reference values. The mean bilirubin level was 
9.95 ± 0.44 µmol/L, and amylase was 38.57 ± 1.79 U/L.

Elevated C-reactive protein (CRP) was noted in 
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14% of patients. The median CRP in the study group  
was 1.65 [0.20; 3.35].

The mean glomerular filtration rate (GFR), 
calculated using the CKD-EPI formula, was  
82.39  ±  1.91 mL/min/1.73 m². GFR less than  
90 mL/min/1.73 m² was observed in 64% of subjects, 
and less than 60 mL/min/1.73 m² in 8%.

Lipid profile abnormalities were recorded in the 
majority of the examined patients. The most common 
deviations were hypercholesterolemia and elevated 
low-density lipoprotein cholesterol (LDL-C) levels.

Hypercholesterolemia was detected in 32 (64%) 
patients with a mean total cholesterol (TC) level of 
5.57 ± 0.15 mmol/L. Elevated LDL-C was observed in 34 
(68%), with a mean value reaching 3.85 ± 0.14 mmol/L. 
Hypertriglyceridemia was diagnosed in 16 (32%), 
with a mean triglyceride level of 1.91  ±  0.17 mmol/L. 
Hypo-alpha-lipoproteinemia (decreased HDL-C) 
was noted in 17 (34%) patients with a mean value  
of 1.19  ±  0.03 mmol/L. The atherogenic index was 
elevated in more than half of the patients (56%, n = 28) 
and averaged 3.82 ± 0.40.

Dynamics of anthropometric parameters 
in patients
A significant decrease in body weight, BMI, waist 

circumference, and hip circumference was observed 
after 12 weeks of semaglutide therapy. By 24 weeks, a 
sustained reduction in these parameters continued.

After 12 weeks of therapy, body weight decreased 
by an average of 6.65 kg, and after 24 weeks, by 
12.0 kg, which corresponded to 6.71% and 11.3% 
respectively. BMI decreased by 2.50 kg/m² and  
4.33 kg/m² respectively. The average reduction in waist 
circumference was 4 cm by 12 weeks and 7.65 cm by  
24 weeks, and hip circumference decreased by 4 cm 
and 9 cm respectively (Table 2).

As early as 12 weeks of semaglutide therapy, amidst 
significant changes in body weight, a redistribution of 
patients towards less severe obesity categories was 
recorded: the number of patients with overweight 
increased to 5 (10.2%), while the number of subjects 
with class III obesity decreased by half compared to 
baseline, amounting to 20.4% (n = 10) (Figure 1).

By 24 weeks of semaglutide use, the total 
proportion of patients with any degree of obesity was 
75% (n  =  36). Further improvement in anthropometric 
parameters was observed: normalization of body 
weight (BMI <  25 kg/m²) was achieved in 2 (4.2%) 
patients, and another 9 (18.8%) who initially had 
obesity moved into the overweight group. The most 
pronounced reduction was noted in the severe obesity 
groups: the proportion of patients with class II obesity 

decreased by 7%, and with class III obesity by 23.2% 
relative to baseline values (see Figure 1). The obtained 
data indicate a dose-dependent and time-dependent 
effect of the drug, most pronounced in patients with 
severe forms of obesity. The use of semaglutide for 
24 weeks allowed for body weight reduction sufficient 
to move out of the obesity category in every fourth 
patient (n = 12).

Dynamics of blood pressure
Initially and throughout 6 months of semaglutide 

therapy, patients maintained stable and well-controlled 
blood pressure levels. Systolic blood pressure (SBP) 
from the Visit 4 and diastolic blood pressure (DBP) 
by the Visit 6showed a significant decrease and 
corresponded to target values, including patients with 
arterial hypertension (Figure 2).

Dynamics of blood biochemical parameters
Initially, transaminase activity exceeded 

reference values but did not exceed a 3-fold 
increase from normal: ALT in 10 patients (20.8%) 
and AST in 4 (8.3%). After 6 months of semaglutide 
use, ALT activity exceeded normal levels in only 2 
(4%, p  <  0.05), and AST activity was within normal 
limits in all patients (p  <  0.05). Transaminase levels 
significantly decreased: ALT from 32.65  ±  2.63 U/L 
to 22.09  ±  1.36 U/L—a 32.4% reduction, and AST 
from 24.10  ±  1.39 U/L to 18.40  ±  0.72 U/L—a 23.7%  
reduction (Table 3).

The levels of alkaline phosphatase, 
bilirubin, amylase, urea, and creatinine after  
6 months of semaglutide use did not differ 
from baseline values and remained within their 
respective reference ranges. The mean levels 
were: alkaline phosphatase 157.68 ± 6.44 U/L,  
bilirubin 10.75 ± 0.69 µmol/L, amylase 42.60 ± 2.98 U/L,  
urea 5.07 ± 0.19 mmol/L (see Table 3).

Initially, elevated CRP was detected in 6 patients, 
and by the end of the study, in 5 patients.

Uric acid levels significantly decreased from 
314.23 ± 11.66 µmol/L to 281.58 ± 11.23 µmol/L 
(an 11.4% reduction, p  <  0.05), and the number of 
patients with hyperuricemia decreased from 9 (18.7%)  
to 5 (10.4%) (see Table 3).

The mean glomerular filtration rate (GFR), 
calculated using the CKD-EPI formula, did 
not change compared to baseline and was  
82.87  ±  1.73 mL/min/1.73 m² (99.9% of baseline, 
p  =  0.9). GFR between 60–89 mL/min/1.73 m² was 
observed in 68.8% (baseline 66.6%, p  =  0.8), and 
less than 60 mL/min/1.73 m² in 2.1% (baseline 8.3%, 
p = 0.16) (Table 3).
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Figure 1 — Dynamics of obesity by body mass index during treatment with semaglutide.
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Figure 2 — Dynamics of systolic and diastolic blood pressure during treatment with semaglutide.
Note: * is differences are statistically significant at p < 0.05.

Figure 3 — Cardiovascular risk by SCORE after 6 months of therapy with semaglutide (n = 48).
Note: missing values were excluded pairwise.
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Table 1 — Clinical characteristics of the study group

Characteristic Total (n = 50)
Age, (M ± m), years 46.06 ± 1.42
Sex

Female, n (%)
Male, n (%)

46 (92%)
4 (8%)

Duration of obesity, (M ± m), years 15.36 ± 1.08
Body weight, (M ± m), kg 108.59 ± 2.99
Body mass index, (M ± m), kg/m2 39.06 ± 0.84
Waist circumference, (M ± m), cm 113.32 ± 1.95
Hip circumference, (M ± m), cm 124.89 ± 1.63
Overweight, n (%) 1 (2%)
Obesity, n (%)

Grade I
Grade II

Grade III

49 (98%)
12 (24%)
16 (32%)
21 (42%)

Comorbidities, n (%):
Type 2 Diabetes Mellitus

Prediabetes
Arterial Hypertension

Musculoskeletal disorders
Hypothyroidism

Iron deficiency anemia
Chronic pancreatitis

Varicose veins of the lower extremities
Chronic heart failure

Urolithiasis
Chronic pyelonephritis

8 (16%)
8 (16%)
23 (46%)
6 (12%)
5 (10%)
2 (4%)
2 (4%)
2 (4%)
2 (4%)
2 (4%)
1 (2%)

Table 2 – Dynamics of anthropometric parameters in patients receiving semaglutide  
at 12 and 24 weeks of therapy

Characteristic At 12 weeks (n = 49) At 24 weeks (n = 48)
Body weight, kg 6.65 [5.15 ; 9.30] 6.71 ± 0.500 12.0 ± 0.729* 11.3 ± 0.702
Body mass index, kg/m2 2.50 [1.80 ; 3.20] 6.71 ± 0.500 4.33 ± 0.268* 11.3 ± 0.702
Waist circumference, cm 4.00 [1.00 ; 7.00] 3.20 [0.80 ; 6.30] 7.65 ± 0.927* 6.92 ± 0.883
Hip circumference, cm 4.00 [1.00 ; 7.00] 3.30 [0.80 ; 5.90] 9.00 [6.50 ; 12.0]* 6.70 [5.07 ; 9.43]

Note: * is differences are statistically significant at p < 0.05.

Table 3 — Blood parameters after 6 months of semaglutide treatment (n = 48)

Characteristic Visit 1 Visit 6 % of baseline value p (t-test)
ALT, U/L 32.65 ± 2.63 22.09 ± 1.36 67.6 0.0005*
AST, U/L 24.10 ± 1.39 18.40 ± 0.72 76.3 0.0004*
Alkaline phosphatase, U/L 148.6 ± 6.10 157.68 ± 6.44 106 0.3
Bilirubin, µmol/L 9.88 ± 0.44 10.75 ± 0.69 108.8 0.3
Amylase, U/L 38.18 ± 1.84 42.60 ± 2.98 111.5 0.2
Creatinine, µmol/L 78.03 ± 1.61 79.10 ± 1.21 101.3 0.6
Urea, mmol/L 5.48 ± 0.17 5.07 ± 0.19 95.5 0.12
Uric acid, µmol/L 314.23 ± 11.66 281.58 ± 11.23 89.6 0.04*
C-reactive protein, mg/L 1.65 [0.20 ; 3.35] 0.10 [0.057 ; 0.575] 6 0.002*
GFR, mL/min/1.73 m2:

GFR ≥ 90, n (%)
GFR 60–89, n (%)

GFR < 60, n (%)

82.97 ± 1.91
12 (25%)
32 (66.6%)
4 (8.3%)

82.87 ± 1.73
14 (29.1%)
33 (68.8%)
1 (2.1%)

99.9
3.9
1.8
6.2

0.9
0.8
0.8
0.16

Note: missing values were excluded pairwise, * is differences are statistically significant at p < 0.05.
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Cardiovascular Risk Assessment
Initially, cardiovascular risk in the study group 

was assessed as low in 11 (22%) patients, moderate in  
7 (14%), high in 20 (40%), and very high in 12 (24%).

When calculated using SCORE, the 10-year 
cardiovascular disease risk in the baseline group was 
4.85 [2.00; 9.13]%. After 6 months of semaglutide 
therapy, it decreased by 20.6% to 3.85 [1.00; 7.45]% 
(p < 0.001) (Figure 3).

No cardiovascular events were registered during 
the study period.

After 6 months of semaglutide use, a number 
of positive changes in the lipid profile were noted. 
A significant decrease in TC by 8.27% (p  <  0.05) was 
observed, attributed to a reduction in non-HDL 
cholesterol (p < 0.05). LDL-C decreased by 12.73% 
(p  <  0.05), and thyroglobulin by 13.09% (p  <  0.05). 
Additionally, a decrease in the atherogenic index 
by 1.83% was noted. HDL-C data were statistically 
insignificant, with no negative trend observed.

Safety Assessment
Adverse events that could be associated with the 

use of the investigational drug at a dose of 0.25 mg 
of semaglutide were reported by 18 patients (36%). 
The majority of patients, 9 (18%), reported nausea, 
predominantly when consuming fatty foods. Heartburn, 
diarrhea, feeling of fullness, and joint pain were 
reported by 4% of patients for each symptom. In 2% of 
cases, upper abdominal pain, constipation, diarrhea, leg 
weakness, and lower back pain were observed.

No cardiovascular events (acute myocardial 
infarction, unstable angina, acute cerebrovascular 
accident, hypertensive crises requiring hospitalization) 
were registered among patients who completed the 
6-month study.

DISCUSSION
The conducted study showed that 6-month 

therapy with Velgia® in patients with obesity (mean 
BMI 39.06 kg/m²) and high comorbidity (84% had 
concomitant diseases) led to a significant reduction in 
body weight, improvement in metabolic profile, and 
reduction in cardiovascular risk. After 24 weeks, body 
weight decreased by 12.0 kg (11.3%), BMI decreased 
by 4.33 kg/m², and waist circumference by 7.65 cm. 
The proportion of patients with class III obesity halved 
(from 42% to 19.5%), and 4.2% achieved normal 
body weight. These data are consistent with the  

STEP 1 study [12], where body weight reduction over 
68 weeks was 14.9%, however, our study demonstrates 
the achievement of a pronounced effect already in the 
medium term.

A significant decrease in TC by 8.27% (p  <  0.001), 
LDL-C by 12.73% (p < 0.001), and triglycerides by 
13.09% (p < 0.05) was recorded. The atherogenic 
index decreased by 1.83% with no negative trend in 
HDL-C. The calculated 10-year cardiovascular risk using 
the SCORE2 scale decreased by 18.6% (from 7.01% to 
5.9%), and the proportion of patients with very high 
risk decreased from 25% to 16.7%. Over 6 months of 
observation, not a single cardiovascular event was 
registered, which, considering the initially high (42%) 
and very high (25%) risk, confirms the cardioprotective 
potential of the therapy. These results correlate well 
with the data from the SELECT study [15] in patients 
with obesity without diabetes.

Semaglutide is widely used for the treatment 
of T2DM and is gaining attention due to its 
cardioprotective properties [16]. As shown in 
the clinical study by M.N. Kosiborod et al. [17], 
semaglutide can reduce the risk of cardiovascular 
death and worsening of condition in patients with 
heart failure. Specific mechanisms may be related 
to semaglutide’s ability to attenuate inflammatory 
responses, preserve mitochondrial function, reduce 
oxidative stress, and inhibit cellular apoptosis [18– 
22]. The NOD-like receptor protein 3 (NLRP3) 
inflammasome is associated with cardiac damage, such 
as myocardial ischemia and fibrosis [23–25]. The study  
by W. He et al. [26] demonstrated that semaglutide 
can improve impaired mitophagy caused by 
transverse aortic constriction (TAC) and suppress 
NLRP3 inflammasome activation, thereby reducing 
cardiac hypertrophy. This finding reveals a link 
between semaglutide and the NLRP3 pathway, 
highlighting its pronounced anti-inflammatory effect. 
Further verification in a diabetic model showed that 
semaglutide treatment attenuates inflammation-
induced cardiac damage by increasing RKIP expression 
and suppressing the TBK1  /  NF-κB signaling pathway. 
These effects are confirmed by improved cardiac 
function and reduced biomarkers of myocardial  
injury [19], providing a theoretical basis for expanding 
the clinical application of semaglutide.

A recent clinical study showed that semaglutide 
improves cardiovascular outcomes by enhancing 
vascular endothelial function and reducing 
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inflammation, independent of weight loss [27]. In a 
model of obesity-related cardiac damage, its anti-
inflammatory effect was confirmed. Semaglutide 
significantly reduced body weight in obese mice while 
suppressing the expression of genes associated with 
inflammation and oxidative stress (such as S100A8, 
S100A9, and Cxcl2) in neutrophils, thereby reducing 
cardiac damage [18, 28]. Clinical studies show that 
the anti-inflammatory properties of semaglutide 
may prevent atrial fibrosis and alleviate symptoms 
of atrial fibrillation in individuals with obesity [29]. 
When used with antihypertensive and lipid-lowering 
drugs, semaglutide reduced high-sensitivity CRP 
levels by 37.8% [30]. These data support the potential 
application of semaglutide in treating inflammation-
induced heart damage.

Furthermore, semaglutide has demonstrated a 
protective effect against myocardial damage caused 
by acute myocardial infarction (AMI), coronary artery 
perfusion impairment, and ischemia-reperfusion injury [31,  
32]. Key mechanisms include, but are not limited to, 
mitigating cellular damage, modulating metabolism 
and vascular function, and inhibiting apoptosis. For 
instance, in experimental animal models of AMI, 
semaglutide not only significantly reduced myocardial 
edema, necrosis, and fibrous tissue hyperplasia 
but also effectively lowered residual post-infarction 
risks by modulating energy metabolism, reducing 
blood glucose, lipids, and body weight [31, 33]. In 
Yorkshire pigs with myocardial ischemia, semaglutide 
treatment significantly enhanced AMPK, AKT, and 
eNOS activation and expression, improved vascular 
diastolic function, and increased coronary perfusion in 
ischemic areas [41]. Previous studies have confirmed 
that the AMPK / AKT / eNOS signaling pathway plays a 
critical role in regulating vasodilation and stimulating 
angiogenesis [18, 34], which may be one of the 
key mechanisms by which semaglutide alleviates 
myocardial ischemia. Additionally, semaglutide exerted 
cardioprotective effects by inhibiting ferroptosis [32]  
and activating the PKG/PKCε/ERK1/2 signaling 
pathway [22], thereby reducing cellular apoptosis 
and infarct size. Meanwhile, subsequent clinical 
studies have further confirmed that the combined 
use of GLP-1RAs (such as semaglutide) and SGLT-2 
inhibitors after percutaneous coronary intervention 
can increase myocardial salvage in the peri-infarct 
period, highlighting its potential value for clinical 
application. Clinical studies show that semaglutide 

significantly reduces the risk of myocardial infarction 
and heart failure compared to tirzepatide and has a 
numerical advantage over it in reducing MACE [35]. 
Another important mechanism by which semaglutide 
improves cardiovascular health is by enhancing 
cardiac metabolic function. Myocardial damage is 
primarily associated with mitochondrial dysfunction 
and impaired glucose and lipid metabolism, leading to 
the accumulation of toxic lipids [36–38]. For example, 
semaglutide can improve mitochondrial function 
through the PI3K / AKT / CREB5 / NR4A1 axis, thereby 
mitigating myocardial damage caused by TAC [39]. 
Recent studies suggest that semaglutide can reduce 
Slc27a2 expression and decrease cardiac damage 
by enhancing lipid metabolism and reducing lipid 
accumulation in cardiac cells. Although Slc27a2 levels 
are higher in the blood of obese individuals [40], 
confirmation in human cardiac tissues is lacking due 
to ethical limitations. Despite this, studies strongly 
support the cardioprotective effects of semaglutide 
in obesity. The work by H. Yan et al. [31] and C. Stone 
et al. [41] further demonstrated in models of AMI and 
chronic cardiac injury, respectively, that semaglutide 
modulates glucose and lipid metabolism to optimize 
myocardial energy utilization. Thus, the mitochondrial 
protective and metabolic regulatory effects of 
semaglutide underscore its potential therapeutic 
value in both acute and chronic cardiac injury, opening 
promising prospects for future CVD treatment.

As research progresses, opportunities arise for 
developing personalized treatment plans tailored to 
individual patient characteristics. Creating algorithms 
that consider biomarkers, genetic variations, and 
metabolic profiles can help clinicians optimize drug 
selection, dosage, and combination therapy. This 
approach aims to enhance treatment efficacy while 
minimizing side effects and reducing the financial 
burden on patients. Furthermore, dynamic monitoring 
of cardiac and renal function, as well as metabolic 
changes, will allow for treatment adjustments—such as 
altering dosage and combination therapy regimens—
based on the evolving pathophysiological state 
throughout the disease course [16]. This strategy is 
particularly promising for optimizing the management 
of patients with multiple comorbidities.

For the production of the medicine Velgia®, 
Promomed Group uses the solid-phase peptide 
synthesis (SPPS) method. This allows for process 
automation and precise reproduction of the desired 
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peptide structure, which negates the risks of changes 
in the resulting substance and, consequently, adverse 
immune reactions during drug administration.

In 2025, the unique semaglutide in the Russian 
Federation, Velgia® Eco, was introduced, which does 
not contain preservatives, including phenol and 
benzyl alcohol. The drug is supplied in single-use 
devices, eliminating the need for protection of the 
solution from microbial contamination. A simpler 
composition is particularly important for sensitive 
patients, as it reduces the additional component load 
during multi-month use and lowers the likelihood of 
adverse reactions associated with excipients. Such a 
composition is of fundamental importance in patients 
with concomitant liver and kidney diseases, where the 
accumulation of certain preservatives is associated 
with additional risks. Velgia® Eco is available in 
single-use autoinjectors. This delivery form does not 
require needle attachment, manual dose setting, or 
assessment of injection completion. The simplicity of 
the procedure reduces the risk of user errors and helps 
to more accurately reproduce the prescribed treatment  
regimen [42].

Study Limitations
Although semaglutide may have therapeutic effects 

in patients with obesity and concomitant cardiovascular 
risk, future research should focus on understanding 
the mechanisms of semaglutide action depending on 
the subtype of cardiovascular disease. A thorough 
evaluation of the efficacy and safety of semaglutide 
in real-world patient populations with cardiovascular 

risk is necessary through multicenter and long-term 
studies. In clinical practice, improved monitoring and 
personalized risk management are crucial for the 
effective use of semaglutide, which will help integrate 
semaglutide into precision CVD therapy.

CONCLUSION
A significant reduction in anthropometric 

parameters (body weight, body mass index, waist 
and hip circumference) was observed after 24 weeks 
of semaglutide therapy. During therapy, no clinically 
significant changes were observed in liver function 
parameters (ALT, AST, ALP, bilirubin), pancreatic 
function (amylase), renal function (creatinine, urea, 
GFR), and systemic inflammation markers (CRP). 
However, a significant decrease in transaminase activity 
(ALT, AST) and serum uric acid concentration was noted.

After 6 months of semaglutide use, positive 
changes in the lipid profile were identified: a decrease 
in total cholesterol by 8.27% due to a reduction in 
non-HDL cholesterol, LDL cholesterol by 12.73%, 
triacylglycerols by 13.09%, and the atherogenic index 
by 1.83%. During the 6-month follow-up, patients 
maintained stable target blood pressure levels. 
Semaglutide therapy for 6 months led to a 18.6% 
reduction in the calculated 10-year cardiovascular risk 
according to the SCORE2 scale. The registered adverse 
events, predominantly gastrointestinal, were moderate 
and short-term. No cardiovascular events were 
recorded during the period of semaglutide use. Thus, 
the use of Velgia® is promising in the pharmacotherapy 
of obesity.
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