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EMPAGLIFLOZIN MITIGATES CHEMOTHERAPY-INDUCED CARDIOTOXICITY
AND ENDOTHELIAL DYSFUNCTION IN BREAST CANCER PATIENTS

e-mail: mbelinskiy@ifnmu.edu.ua

Empagliflozin has recently been suggested as a potential cardioprotective agent for breast cancer patients undergoing
chemotherapy, a treatment known for its cardiotoxic effects. This study evaluated the effects of empagliflozin on diastolic function
and endothelial health in breast cancer patients without prior cardiovascular disease. Sixty-six female patients were divided into
two groups: one receiving empagliflozin during chemotherapy, and a control group. The study found that patients treated with
empagliflozin exhibited significantly better preservation of diastolic function, as evidenced by smaller declines in the E/A ratio,
E/e’ ratio, and left ventricular ejection fraction. Additionally, endothelial function, measured by flow-mediated dilation, was less
impaired in the empagliflozin group. These results suggest that empagliflozin may effectively mitigate the cardiotoxic and
endothelial adverse effects of chemotherapy, offering a novel approach to protecting cardiovascular health in breast cancer patients.

Key words: breast cancer, cardiotoxicity, chemotherapy, cardioprotection, endothelial dysfunction, empagliflozin, side
effects of chemotherapeutic drugs.
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EMINATUII®JIO3UH BMEHIIIY € KAPAIOTOKCUYHICTD, CIPUMUHEHY
XIMIOTEPAIIIE€IO, TA EHAOTEJIAJIBHY JUC®YHKIIIO
Y XBOPHUX HA PAK MOJIOYHOI1 3AJ1031

Emnartiduio3uH HemogaBHo OyB 3alpONOHOBAHUIA K TOTEHLIHUIA KapAiOMIPOTEKTOPHUIA 3aci0 IS MAIIEHTIB 3 PaKoM
MOJIOYHOI 3aJI03H, SIKi IIPOXOASATH XiMiOTeparilo, 10 BiJloMa CBOTMHU KapIiOTOKCUYHUMH edexTaMu. Y IbOMY JOCIHiIKeHHI Oyi1o
OILIHEHO BIUIMB eMIartiuIo3MHy Ha JiacTONiYHy (YHKIIIO Ta 370pOB'S €HIOTEIII0 y MAli€HTOK i3 PaKOM MOJIOYHOI 3a5103H 0e3
MOMEPEaHIX CepLEeBO-CYyIHHHUX 3axBoproBaHb. LIlicTaecsaT miicTh kiHOK Oyo po3AiieHo Ha JBi PyIH: OfHY, SKa OTpHMyBaja
emranTiduiosMH mix 4Yac Ximioreparii, i KOHTpPOJIbHY rpymy. JlocmimkeHHS IOKa3ajgo, W0 MAILiEHTKH, SIKi OTPHUMYBaJIA
eMIanTi(Io3nH, MaJIi 3HaYHO Kpalile 30epekeHHs iacTOIIYHO1 (PyHKIII1, 10 IPOSBISIIOCS MEHIIUM 3HIDKCHHSIM CITiBB1THOIICHHS
E/A, E/e' Ta ¢pakuii Bukugy iiBoro uutyHodka. Kpim Toro, QyHKIs eHmoTenio, BHMIpsiHAa 3a IOIMOMOIOI0 [Iuiaraii,
OIIOCEPE/IKOBAHOI IIOTOKOM, Oyiia MEHII OpyLIeHa Y TPyIIi, ika OTpUMyBaia emrnantidmosud. Li pesyibraTu cBiqyarh npo Te, 1o
eMnanrTi(ro3nH Moke epeKTUBHO TIOM SKIIyBaTH KapAiOTOKCHYHI Ta eHAOTEeNaibHI MOOIUHI eeKTH XiMioTepanii, MPOIOHy YN
HOBHIA TiJXi/T 10 3aXUCTY CEPLEBO-CYANHHOI CUCTEMH Y MAI[i€HTOK 3 PAKOM MOJIOYHOI 3aJ103H.

KarouoBi cioBa: pak MOJNOYHOI 3ai03H, KapIiOTOKCHYHICTb, XiMiOTepamis, KapAiONpOTEKLis, eHAoTelialbHa
JuchyHKIis, emnartigro3uH, mobidHa i XiMIOTepaeBTUYHHUX Ipenaparis.

The study is a fragment of the research project “Morphological and functional changes in organs and body systems
under the influence of anticancer drugs and their correction”, state registration No. 0121U111598.

Breast cancer remains the most common malignancy among women worldwide, with millions of
new cases diagnosed each year [7]. Advances in treatment, particularly chemotherapy, have significantly
improved survival rates, but these gains are often accompanied by adverse effects that can compromise
long-term health. Among these, cardiotoxicity has emerged as a major concern, especially as more patients
live longer after successful cancer treatment [2, 5]. The spectrum of cardiotoxicity associated with
chemotherapy ranges from asymptomatic changes in cardiac function to severe heart failure. Notably, the
impact of chemotherapy on diastolic function and endothelial health has garnered increasing attention,
particularly in patients without pre-existing cardiovascular disease [6].

Chemotherapy-induced cardiotoxicity, particularly diastolic dysfunction, represents a critical area
of concern in breast cancer survivors. Diastolic dysfunction, characterized by impaired relaxation and
abnormal filling of the left ventricle, is a subtle yet significant indicator of potential heart failure. Studies
have shown that anthracyclines and other chemotherapeutic agents can lead to alterations in diastolic
function, even in patients with no prior cardiovascular disease dysfunction may progress to symptomatic
heart failure if not identified and managed early [4].

In parallel, endothelial dysfunction, a condition marked by impaired endothelium-dependent
vasodilation, is increasingly recognized as a precursor to atherosclerosis and other cardiovascular diseases.
The endothelium plays a vital role in vascular homeostasis, regulating blood flow, inflammation, and
thrombosis. Chemotherapy, through its systemic effects, can disrupt endothelial function, leading to an
increased risk of cardiovascular events. The impairment of flow-mediated dilation (FMD), a widely used
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measure of endothelial function, has been documented in patients undergoing chemotherapy, correlating
with future cardiovascular risk [1].

Recently empagliflozin, a sodium-glucose co-transporter 2 (SGLT2) inhibitor, was researched for
a potential role in mitigating chemotherapy-induced cardiotoxicity. Originally developed for the
management of type 2 diabetes, empagliflozin has demonstrated cardioprotective effects in various
populations, including those without diabetes [3]. Empagliflozin is believed to exert through mechanisms
such as improved myocardial energy metabolism, reduction of oxidative stress, and enhancement of
endothelial function. Given these properties, empagliflozin may vel an approach to protecting the
cardiovascular system during chemotherapy, particularly in preventing or attenuating diastolic dysfunction
and endothelial impairment.

The purpose of the study was to evaluate the cardioprotective potential of empagliflozin in breast
cancer patients undergoing chemotherapy.

Materials and methods. This prospective, comparative study was conducted at the Precarpathian
Regional Oncological Center from January 2023 to May 2024, aimed at evaluating the impact of
empagliflozin on diastolic function and endothelial health in breast cancer patients undergoing
chemotherapy. A total of 66 female patients with breast cancer were included in the study, divided into two
groups. Group 1 (n=35) received empagliflozin 10 mg daily during their chemotherapy regimen, while
Group 2 (n=31) did not receive empagliflozin. Ethical approval was obtained from the institutional review
board, and all participants provided written informed consent before enrollment.

Eligible patients were those diagnosed with breast cancer, scheduled to receive chemotherapy, and
without any prior history of cardiovascular disease. Patients were divided into two groups: one group received
empagliflozin 10 mg daily during their chemotherapy regimen, while the control group did not receive
empagliflozin. Inclusion criteria were female patients aged 18—75 years, with a confirmed diagnosis of breast
cancer, no prior history of cardiovascular disease, scheduled to undergo a chemotherapy regimen including
anthracyclines or trastuzumab, and signed written informed consent. Exclusion criteria included pre-existing
cardiovascular conditions (e.g., heart failure, ischemic heart disease), concurrent treatment with other SGLT2
inhibitors or medications with known cardioprotective effects, history of diabetes mellitus, severe renal
impairment (¢GFR<45 mL/min/1.73 m?), and non-compliance with follow-up protocols.

Patients were evaluated at two time points: before the initiation of chemotherapy and after the
completion of the entire chemotherapy regimen. Echocardiographic assessments were performed using the
Siemens NX3 Elite ultrasound system, and measurements of endothelial function were performed at both
time points. The following echocardiographic parameters were assessed to evaluate diastolic function and
left ventricular performance: E/A ratio (ratio of early (E) to late (A) ventricular filling velocities), E/e’ ratio
(ratio of early ventricular filling velocity (E) to early diastolic mitral annular velocity (e’)), Left Atrial
Volume Index (LAVI), Isovolumetric Relaxation Time (IVRT), Deceleration Time (Dec Time), and Left
Ventricular Ejection Fraction (EF LV).

Table 1
The baseline characteristics of studied patients
Variable EMPA (n=35) Control (n=31) p-value

Age, years 48.00 (43.00;52.00) 48.00 (44.00;53.50) 0.634

Sex - Female 35 (100 %) 31 (100 %) 1.000
BMI, kg/m? 29.40 (26.55;31.66) 28.84 (25.95;30.44) 0.214
Normal weight 6(17.1 %) 13 (41.9 %) 0.107
Overweight 17 (48.6 %) 8 (25.8 %)

Grade 1 Obesity 10 (28.6 %) 7 (22.6 %)

Grade 2 Obesity 0 (0.0 %) 3 (9.7 %)

Grade 3 Obesity 2 (5.7 %) 0 (0.0 %)

Doxorubicin dose, mg/m? 247.82 (243.70;252.61) 246.39 (243.12;249.86) 0.389

Endothelial dysfunction was assessed using flow-mediated dilation (FMD) of the brachial artery, a
non-invasive measure of endothelial health. The FMD procedure was performed in a temperature-
controlled room after the patient had rested in a supine position for at least 10 minutes. A blood pressure
cuff was placed around the forearm, just distal to the antecubital fossa, and inflated to 50 mmHg above
systolic blood pressure for 5 minutes to occlude blood flow. Upon cuff release, reactive hyperemia occurs,
leading to an increase in brachial artery diameter, which was measured using high-resolution ultrasound.
The percentage increase in diameter from baseline is calculated to assess endothelial function.

Data were analyzed using the Statistical Package for the Social Sciences (SPSS). Categorical
variables were compared using the chi-square test. Continuous variables were analyzed using the Mann-
Whitney U test for non-parametric data. Logistic regression analysis was employed to identify factors
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independently associated with changes in echocardiographic and endothelial function parameters. A p-
value of less than 0.05 was considered statistically significant.

Results of the study and their discussion. The baseline characteristics of enrolled patients are
presented in Table 1.

The median age of the patients in Group 1 was 48.00 years (43.00; 52.00), compared to 48.00 years
(44.00; 53.50) in Group 2, with no statistically significant difference between the groups (p=0.634).

All patients in both groups were female (100 %), and there were no differences in gender
distribution between the groups (p=1.000). The body mass index (BMI) of the patients in Group 1 had a
median value of 29.40 (26.55; 31.66), while in Group 2, the median BMI was 28.84 (25.95; 30.44), with
no significant difference observed between the groups (p=0.214). When examining the distribution of
weight categories, Group 1 had 6 patients with normal weight, 17 overweight patients, and 12 patients with
obesity (10 with Grade 1 Obesity and 2 with Grade 3 Obesity). In contrast, Group 2 had 13 patients with
normal weight, 8 overweight patients, and 10 patients with obesity (7 with Grade 1 Obesity and 3 with
Grade 2 Obesity). The differences in weight category distribution between the groups were not statistically
significant (p=0.107). The cumulative dose of doxorubicin administered was comparable between the two
groups, with a median dose of 247.82 mg/m? (243.70; 252.61) in Group 1 and 246.39 mg/m? (243.12;
249.86) in Group 2, and this difference was not statistically significant (p=0.389). The dynamic of
echocardiographic parameters is presented in Table 2.

Table 2
Changes in echocardiographic parameters over time
Variable EMPA (n=35) Control (n=31) p value
E/A Pre-treatment 1.40 (1.29;1.56) 1.39 (1.27;1.50) 0472
Ratio Post-treatment 1.39 (1.22;1.50) 1.03 (0.89;1.16) 0.001
A%, p -6.10 %, p=0.108 -25.57 %, p<0.001
E/e’ Pre-treatment 6.86 (6.00;7.91) 6.36 (6.06;7.10) 0.253
Ratio Post-treatment 7.15 (6.58;8.03) 9.10 (8.28;9.99) 0.001
A%, p 6.30 %, p=0.134 39.35 %, p<0.001
IVRT Pre-treatment 86.40 (83.39;90.75) 86.98 (82.81;95.04) 0.589
(ms) Post-treatment 89.16 (83.03;96.27) 101.63 (93.80;111.47) 0.001
A%, p 4.52 %, p=0.092 16.38 %, p<0.001
Dec Pre-treatment 177.02 (150.27;191.87) 178.40 (163.22;196.67) 0.368
Time Post-treatment 188.22 (175.14;200.31) 195.39 (176.94;206.26) 0.208
(ms) A%, p 8.65 %, p=0.007 8.36 %, p=0.043
EF LV | Pre-treatment 62.22 (58.53;65.20) 60.71 (57.30;63.89) 0.576
(%) Post-treatment 58.92 (57.36;60.78) 54.18 (52.91;57.00) 0.001
A%, p -4.22 %, p=0.002 -9.81 %, p<0.001

The E/A ratio was comparable between the two groups before treatment, with a median of 1.40
(1.29; 1.56) in the EMPA group and 1.39 (1.27; 1.50) in the control group (p=0.472). However, after
chemotherapy, the E/A ratio remained relatively stable in the EMPA group at 1.39 (1.22; 1.50) but showed
a significant decline in the control group to 1.03 (0.89; 1.16), with a highly significant difference between
the groups post-treatment (p<0.001). The percentage change in the EMPA group was -6.10 % (p=0.108),
whereas the control group exhibited a much larger decrease of -25.57 % (p<0.001).

The E/e’ ratio was also similar between the groups before treatment, with medians of 6.86 (6.00;
7.91) in the EMPA group and 6.36 (6.06; 7.10) in the control group (p=0.253). Post-treatment, the E/e’ ratio
increased modestly in the EMPA group to 7.15 (6.58; 8.03) with no significant within-group change
(p=0.134), while the control group saw a significant increase to 9.10 (8.28; 9.99) (p<0.001). The difference
between the groups after treatment was also significant (p<0.001), with percentage changes of 6.30 % in
the EMPA group compared to 39.35 % in the control group.

IVRT was measured, and no significant difference was observed between the groups before
treatment: 86.40 ms (83.39; 90.75) in the EMPA group versus 86.98 ms (82.81; 95.04) in the control group
(p=0.589). Post-treatment, the IVRT increased slightly in the EMPA group to 89.16 ms (83.03; 96.27)
(p=0.092), while the control group showed a significant increase to 101.63 ms (93.80; 111.47) (p<0.001).
The difference between the groups after treatment was significant (p<0.001), with percentage changes of
4.52 % in the EMPA group compared to 16.38 % in the control group.

Dec Time was not significantly different between the groups at baseline: 177.02 ms (150.27;
191.87) in the EMPA group and 178.40 ms (163.22; 196.67) in the control group (p=0.368). Post-treatment,
both groups showed an increase in Dec Time, with the EMPA group at 188.22 ms (175.14; 200.31)
(p=0.007) and the control group at 195.39 ms (176.94; 206.26) (p=0.043). However, the difference between
the groups after treatment was not statistically significant (p=0.208).
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EF LV was similar between the groups before treatment: 62.22 % (58.53; 65.20) in the EMPA
group and 60.71 % (57.30; 63.89) in the control group (p=0.576). After chemotherapy, EF LV declined in
both groups, but the reduction was less pronounced in the EMPA group, which decreased to 58.92 % (57.36;
60.78) (p=0.002), compared to 54.18 % (52.91; 57.00) in the control group (p<0.001). The difference
between the groups post-treatment was significant (p<0.001), with percentage changes of -4.22 % in the
EMPA group versus -9.81 % in the control group.

Endothelial function showed no significant difference at baseline between the groups, with medians
of 12.85 % (11.54; 14.05) in the EMPA group and 13.34 % (11.72; 14.00) in the control group (p=0.877).
Post-treatment, FMD decreased in both groups, but the reduction was significantly less in the EMPA group,
which had a median FMD of 10.94 % (9.60; 11.93) compared to 7.43 % (6.10; 9.23) in the control group
(p<0.001). The percentage decrease in FMD was -15.87 % in the EMPA group (p<0.001) compared to -
39.41 % in the control group (p<0.001), with a significant difference between the groups post-treatment
(p<0.001) (fig. 1).

The results of wunivariate regression
p <0.001 analysis yielded the following. For the E/A ratio,
i | the baseline measurement showed no significant
association with group membership (OR=1.315,
95 % CI (0.289-3.052), p=0.336). However, at
follow-up, the E/A ratio was significantly
associated with the EMPA group, with an odds
ratio of 1972 (95% CI (1.665-2.478),
p<0.001). This indicates that patients in the
EMPA group were more likely to have a higher
E/A ratio after treatment, suggesting a protective
Control EMP A Control EMP A effect of empagliflozin on diastolic function.
: RN, . T The E/e’ ratio at baseline also showed no
Fig. 1. Dynamic of endothelial function of studied patients. significant association with group membership
(OR=1.293, 95 % CI (0.854-1.958), p=0.224). In contrast, at follow-up, the E/e’ ratio was significantly
inversely associated with being in the EMPA group (OR=0.251, 95 % CI (0.131-0.482), p<0.001). This
suggests that patients in the EMPA group were less likely to have a high E/e’ ratio after treatment, indicating
a potential benefit of empagliflozin in maintaining better diastolic function.

IVRT at baseline was not significantly associated with group membership (OR=0.982, 95 % CI
(0.927-1.04), p=0.543). However, at follow-up, the IVRT was significantly associated with the EMPA
group (OR=0.905, 95 % CI (0.856—0.957), p<0.001), suggesting that patients in the EMPA group were less
likely to have prolonged IVRT, reflecting better diastolic function.

Dec Time was not significantly associated with group membership at either baseline (OR=0.990,
95 % CI (0.971-1.008), p=0.276) or follow-up (OR=0.985, 95 % CI (0.963-1.008), p=0.19), indicating
that Dec Time was not a strong predictor of group membership in this study.

EF LV was not significantly associated with group membership at baseline (OR=1.039, 95 % CI
(0.939-1.149), p=0.462). However, at follow-up, EF LV was significantly associated with the EMPA group
(OR=1.456, 95 % CI (1.200-1.768), p<0.001), suggesting that patients in the EMPA group were more
likely to maintain higher ejection fractions post-treatment.

FMD at baseline showed no significant association with group membership (OR=1.022, 95 % CI
(0.760-1.373), p=0.888). However, follow-up FMD was strongly associated with the EMPA group
(OR=2.492, 95% CI (1.622-3.829), p<0.001), indicating that patients in the EMPA group were
significantly more likely to have higher FMD values, reflecting better endothelial function after
chemotherapy.

The findings of this study provide significant insights into the potential cardioprotective and
endothelial benefits of empagliflozin in breast cancer patients undergoing chemotherapy. Our results
demonstrate that empagliflozin use was associated with more favorable outcomes in diastolic function and
endothelial health compared to the control group, as evidenced by smaller declines in echocardiographic
parameters and FMD after chemotherapy. These findings align with and extend the growing body of literature
suggesting that empagliflozin may offer cardiovascular benefits beyond its glucose-lowering effects.

One of the key findings of this study was the preservation of the E/A ratio and a significantly smaller
increase in the E/e’ ratio in the empagliflozin group compared to the control group. These parameters are
critical indicators of diastolic function, with the E/A ratio reflecting the relative contributions of passive and
active filling of the left ventricle and the E/e’ ratio providing insight into left ventricular filling pressures. Our
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results are consistent with previous studies that have shown SGLT?2 inhibitors can positively influence cardiac
function. For example, Pabel S et al discussed the potential mechanisms by which empagliflozin may improve
cardiac function, including enhanced myocardial energetics and reduced oxidative stress, which could
contribute to the observed preservation of diastolic function [10].

The significant association between empagliflozin use and lower IVRT after chemotherapy further
supports the cardioprotective role of this drug. IVRT is a measure of the time required for the left ventricle
to relax and is a key parameter in assessing diastolic dysfunction. Our findings are in line with those
reported by Packer et al, who noted that SGLT2 inhibitors may improve diastolic function by reducing
myocardial stiffness and improving ventricular relaxation [11].

Furthermore, the preservation of EF LV in the empagliflozin group, as compared to the significant
decline in the control group, underscores the potential of empagliflozin in mitigating chemotherapy-
induced systolic dysfunction. Previous research has highlighted the impact of chemotherapy, particularly
anthracyclines, on reducing EF, leading to an increased risk of heart failure. The observed protective effect
of empagliflozin on EF is consistent with findings from large cardiovascular outcome trials, such as EMPA-
REG OUTCOME, which demonstrated a reduction in heart failure hospitalization in patients treated with
empagliflozin [6].

Endothelial function, assessed by FMD, also showed significant preservation in the empagliflozin
group compared to the control group. Chemotherapy is known to impair endothelial function, which can
contribute to long-term cardiovascular risks. The improvement in FMD observed in our study is in
agreement with the work of Ganbaatar et al., who suggested that SGLT?2 inhibitors might protect endothelial
function through anti-inflammatory and anti-oxidative mechanisms [8]. This is particularly important in
the context of cancer patients, as endothelial dysfunction is a precursor to atherosclerosis and other
cardiovascular events. Our findings are also in line with previous research of metabolic treatment as a
prophylaxis of chemotherapy induced injury [9].

Despite these promising findings, there are several limitations to our study. The sample size was
relatively small, and the follow-up period was limited to the duration of chemotherapy. Long-term studies
with larger cohorts are needed to confirm the durability of the cardioprotective effects of empagliflozin and
to explore its impact on long-term cardiovascular outcomes in cancer patients. Additionally, while our study
focused on breast cancer patients, further research is warranted to determine whether these benefits extend
to other cancer populations receiving cardiotoxic chemotherapy.

72, ZZ/7/

Empagliflozin may offer significant cardioprotective and endothelial benefits for breast cancer
patients undergoing chemotherapy, as demonstrated by its association with better preservation of diastolic
function, systolic function, and overall endothelial health. The observed improvements in key cardiac
parameters with empagliflozin highlight its potential to mitigate these effects, reducing the likelihood of
chemotherapy-induced cardiotoxicity. These findings suggest that empagliflozin could serve not only as a
metabolic agent but also as an integral part of a cardioprotective strategy, offering dual benefits in terms of
both glucose regulation and heart health.
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CHANGES OF THE CARDIOVASCULAR SYSTEM STATE IN YOUNG MEN DEPENDING
ON THEIR PSYCHOLOGICAL STATUS

e-mail: sskripka72@gmail.com

The purpose of the study was to establish the influence of the psycho-emotional state on clinical and hemodynamic
parameters and the level of physical performance in young men. 82 young men (average age 28.4+5.2 years) without cardiovascular
pathology and any somatic diseases in the anamnesis were examined. Depending on the psycho-emotional state, according to the
anxiety questionnaire by Ch. D. Spielberg, the examined white men were divided into 2 groups: the main — with high anxiety — 43
people and the control — 39 people without violations of psycho-emotional status. It was established that young men without
pathology of the cardiovascular system with a high level of anxiety according to the scale of Ch. D. Spielberg had reduced physical
capacity according to the test with dosed physical load. It was determined that young men with reduced physical capacity and
increased anxiety have a high prevalence of heart rhythm disorders according to daily ECG monitoring and signs of left ventricular
diastolic dysfunction.

Key words: young people, psychoemotional disorders, daily monitoring of electrocardiography, dosed physical exercise
test, diastolic function.
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3MIHU CTAHY CEPHEBO-CYJIMHHOI CUCTEMH Y MOJIOJIUX YOJIOBIKIB
B 3AJIEJKHOCTI BIJI IX ICUXOJOI'TYHOI'O CTATYCY

Meroto poboTH OyJI0 BHUBUNTH BIUTUB IICHXOEMOLIIITHOT0 CTaHy Ha KIIiHIKO-TeMOIHAMIYHI OKa3HUKH 1 piBeHb (i3MIHOT
Mpare31aTHOCTI y MOJIOJHNX Y0JIOBiKiB. O0cTeKeHO 82 MOJIOAMX YOJIOBIKiB (cepenHiil Bik 28,4+5,2 pokn) 6e3 cepreBo-CyJMHHOL
narojorii Ta OyIb-SKMX COMaTHYHHX 3aXBOPIOBAaHb B aHaMHe3i. B 3aJeXHOCTI BiJ NCHXOEMOLIHHOrO CTaHy 3a IaHHMH
omuryBanbHuKa TpuBokHOCcTi Y.JI. Crminbepra oOcTexeHi 4HOJNOBIKM OiM PO3MOAUICHI HAa 2 TPYNH: OCHOBHA — 3 BHCOKOIO
TPHUBOXKHICTIO — 43 0co0H 1 KOHTpOsBHA — 39 0cib 6e3 mopyIIeHb ICHX0EMOLIHHOTO cTaTycy. BeraHOBIIEHO, 110 y YOIOBIKiB 0€3
MATOJIOTIT CEepPIIEBO-CYTUHHOI CHCTEMH MOJIOAOTO BIKY 3 TiJIBHUIICHUM piBHEM TPUBOXHOCTI 3a mkamor UY.JI. Cminbepra
BCTAHOBJICHO 3HIDKCHHS (hi3MYHOT Ipane3faTHOCTI 3a JaHUMU NTPoOH 3 J030BaHUM (i3HIHUM HaBaHTaKCHHSIM. BusHaueHo, mo y
YOJIOBIKIB MOJIOJIOTO BIKY 31 3HI)KEHOIO (PI3HYHOIO MPale3AaTHICTIO Ta MiABHIIEHNM PiBHEM TPUBOXKHOCTI BHSBISIETHCS BHCOKA
MOIINUPEHICTh MOPYLIIeHb PUTMY cepls 3a JaHuMH jaoboBoro MositopyBaHHs EKI' Ta Bin3HauaroThCsl O3HAKM AiacTOIIYHOL
JIUChYHKIIT JIIBOrO NITyHOUKA.

KurouoBi cjioBa: ocodn MOJOAOro BiKy, IMCHXOEMOLiiHI MOPYIIEHHS, HOOOBHH MOHITOPHHT eleKTpokapriorpadii,
npo6a 3 1030BaHUM (Pi3MYHIM HaBAaHTAXKCHHSM, AiaCTOMIUHA (QYHKIIIs.

The work is a fragment of the research project “To determine the features of immuno-cytokine imbalance in comorbid
patients with hypertension and type 2 diabetes and cardiovascular and renal complications *, state registration No. 0123U101711.

Because the prevalence of chronic stress and stressful conditions in today's world is increasing
rapidly [12], the identification of stress as an independent risk factor for CVD and the development of new
preventive strategies have become challenges for public health, and it needs urgent attention. Previous
studies have shown a link between post-traumatic stress disorder and cardiovascular disease (for example,
coronary heart disease, myocardial infarction and stroke), repeated cardiovascular events, as well as
mortality from all causes with cardiovascular diseases [4, 14]. To reduce mortality from cardiovascular
diseases, their timely diagnosis is extremely important [11]. One of the ways to solve many aspects of
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